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1.0 Introduction 

This report describes a series of tests that were performed at a working distribution centre using equipment provided by different RFID manufacturers. The tests represented a continuation of the work being undertaken by TG34 on the development of a Code of Practice for RFID systems at UHF. The trial provided an opportunity to validate the recommendations contained in the Code of Practice in an operational environment.

The trial took place during the period 28 November to 2 December 2005 at the distribution centre of Metro Group Logistik (MGL) in Hamm, Germany.

 
Each of the tests was supervised by three neutral representatives from TG34. Manufacturers participated in the tests on the understanding that the performance of their equipment was commercially confidential. This report therefore gives only a general summary of results obtained for each of the tests.

2.0 Executive Summary 
A short summary of the main conclusions from the report is provided below.

2.1. Overall the results of the trial were very encouraging and demonstrated further significant progress. The trial showed that it is possible to install RFID systems at sites where interrogators operate asynchronously and are positioned in close proximity. However, since co-channel operation in the asynchronous mode was shown not to be possible, the total number of interrogators that may be used at the same time remains limited by channel availability. Therefore, this system configuration effectively prevents the use of RFID at large sites where many interrogators are required to transmit simultaneously. Further work remains necessary to define an acceptable method to overcome this problem.

2.2. The results showed that with Gen 2 chips it is possible to achieve reading rates of 80% with pallets containing 52 tagged cartons moving at speeds of up to approximately 1.5 m/s. However the wide variation in reading range that exists between tags supplied by different tag manufacturers remains a concern. It will be important to develop a procedure that provides an acceptable and consistent reading range for all tagged objects.

2.3. The use of portals significantly reduced the probability of reading unwanted tags in adjacent lanes and in the immediate area surrounding the portal. The portals also assisted in reducing emissions measured at a distance of 10 m outside the distribution centre to a level typically less than – 40 dBm. This suggests that, where portals are used, the problem of interference between adjacent distribution centres may be less than previously feared. Photographs of the portals used in the tests are included in Annex C.

2.4. When used with portals, some interrogators came very close to providing satisfactory performance in situations where there was interference in both adjacent channels from adjacent lanes. This represents a worst-case condition. In practice this situation may substantially be avoided by the use of intelligent channel selection schemes within the firmware of the interrogator.

2.5. By means of an infrared curtain it was possible accurately to limit the transmit time of an interrogator for a typical dock door application to 2 s. This reduced the probability of reading unwanted tags and increased the availability of spectrum for use by other devices.

2.6. Based on some of the results recorded during the trials, it should be possible in future to improve on the reading rates of tags.

3.0 General 

In its earlier work TG34 had identified areas that required further attention before it would be possible to operate an RFID system acceptably at a distribution centre. For convenience the principle areas of concern are repeated below:

3.0.1. Interrogators should function satisfactorily in situations where they are positioned in close proximity with each other.

3.0.2. It is necessary to achieve acceptable reading rates with pallets that contain a typical mix of tagged cartons.

3.0.3. A suitable configuration is required that minimises the possibility of reading unwanted items that pass through adjacent lanes or that pass a short distance across the front of a dock door. The same configuration should also provide an appropriate level of attenuation between interrogators operating at adjacent dock doors.

3.0.4. The transmission time necessary to read a pallet as it is loaded/unloaded through a dock door should be minimised. This will reduce the probability of reading unwanted tags and will increase the amount of unoccupied spectrum for use by other devices.

3.05. In order to increase the total system capacity it is desirable to devise a means of co-channel operation for interrogators at the same site.

The tests conducted by TG34 were designed to investigate the performance of equipment for each of these areas of concern.
3.1. The arrangements for the trial and a description of the Test Plan are included at Annex A. Five different manufacturers participated in the trial. A separate day was allocated to test the equipment provided by each manufacturer and the same tests were undertaken on all equipment. Where time permitted some additional tests were performed. Details of these additional tests are included in this report.

3.2. Information on the equipment, including the spectrum analyser, used during the trial is included in Annex B. Photographs of the distribution centre and some of the tests are provided at Annex C.

3.3. Three neutral test supervisors managed the trial. These were John Falck (John Falck Associates), Sigurd Bolt Sörensen (Bolt Consult) and Angel Romero (Cetecom Spain). All of the supervisors were subject to an ETSI NDA.

3.4. A trailer was parked immediately outside each of the dock doors used for the tests. A portal was positioned immediately in front of each dock door. Two of the four portals were provided by one manufacturer. A second manufacturer supplied the other two portals. Two pairs of antennas, each with a horizontal beamwidth of 30 degrees, were fitted to both sides of each portal. Each portal was lined with electro magnetic absorbent foam. It was noted that the walls of the distribution centre had a high metal content. A drawing showing the dimensions and relative positions of the portals is included in Annex D 

3.5. Four pallets were provided for the tests. The cartons on two of the pallets were fitted with Gen 2 tags supplied by one tag manufacturer. A second tag manufacturer provided Gen 2 tags for the cartons on the other two pallets. Each pallet contained 52 tagged cartons comprising a range of typical products. Some of the tags were positioned so that they were facing the centre of the pallet. The composition of the cartons on each pallet and their positions were identical for all four pallets. The pallets were moved using small electric forklift trucks. The trucks had a maximum speed of approximately 1.5 m/s.

3.6. Each day before the start of the tests the ambient noise level was measured both inside and outside the portals. The measured levels were consistently below – 100 dBm, which represented the lowest usable sensitivity of the portable spectrum analyser.

3.7. Prior to commencement of the tests each interrogator was checked, by means of a conducted measurement, to verify that the transmitted signal at an antenna was 2 W e.r.p..

4.0. LBT Operation in Adjacent Sub-bands 
The purpose of this test was to determine the ability of the LBT circuits in interrogators positioned at three adjacent portals to operate satisfactorily in the presence of interference from adjacent sub-bands. 

4.1 The equipment was set up in accordance with section 7 of the Test Plan. The spectrum analyser was set to the following:

· Resolution bandwidth
10 kHz

· Video bandwidth

10 kHz

· Sweep time

500 ms

4.2. With the interrogator at portal B set to continuous carrier at 2 W e.r.p., the average corrected level measured at the far antenna of portal A was – 23 dBm. A conducted measurement was also made of the signal level received by the far antenna of portal A. This gave a corrected field level at the antenna of – 28 dBm. The theoretical free space field level at the far side of portal A was –14 dBm. This indicated that the attenuation produced by the portal was of the order of -10 dB.

4.3. Field measurements were repeated at the far side of portal C. These showed that the portal contributed a loss of about –8 dB. It is very possible that the difference of 2 dB was due to portal C being 35 cm less in depth than portal A.

4.4. The LBT circuits of most equipment functioned correctly when a single interrogator in an adjacent portal transmitted on an adjacent sub-band. However the performance of equipment deteriorated when the interrogators at portals A and C were set to transmit continuous carriers simultaneously on sub-bands 3 and 5 respectively. In the majority of cases the LBT circuit either ceased to function or functioned only intermittently. Nevertheless one manufacturer’s interrogator appeared to operate satisfactorily with adjacent sub-bands transmitting either continuous carrier or modulated carrier.

4.5. An additional test was performed with the same set up as described in 4.2 above. The field level inside portal A was compared with the field level immediately above the centre of the portal ceiling. Measurements showed that the field level above the ceiling was 4 – 6 dB less than just below it.

5.0 Reading Tags in Adjacent Sub-bands 
The purpose of this test was to verify that an interrogator correctly reads tags while in the presence of interrogators in adjacent lanes that are transmitting on adjacent sub-bands.

5.1. The tests described in section 8 of the Test Plan were carried out.

5.2. Pallets were initially passed through a portal with interrogators in adjacent lanes switched off. The test was then repeated with the interrogator in one adjacent lane set to transmit on the adjacent channel first with continuous and then with modulated carrier. Finally pallets were passed simultaneously through all three portals.

5.3. The performance of the interrogators provided by the different participants varied significantly. The better performing units achieved a reading rate of about 80% under all conditions of test. For one participant this included simultaneous operation on adjacent sub bands in adjacent lanes. Some manufacturers were still in the process of refining their firmware to optimise performance with the Gen 2 chip. Their reading rates were therefore disappointing.

5.4. The number of tags read was logged each time that a pallet was pushed through a portal. The logs were later analysed and the results are discussed in paragraph 10.2 of this report

5.5. Two aspects of the tests were of particular interest. With only a single portal in operation, one manufacturer’s interrogator achieved a reading rate of approximately 90%. However this figure dropped significantly when interrogators in adjacent portals were switched on.  In a second test an interrogator was set to the dense reader mode. This gave a reading rate of approximately 90 – 95%. A similar figure was achieved when the interrogators in portals A, B and C were set in the dense reader mode on sub-bands 3, 5 and 7 respectively. Both of these results suggest that further improvements in reading rates should be possible.

5.6. It was very noticeable that there was a considerable difference in the reading rates achieved by the two types of tag. All of the above figures refer to results obtained using the tags with the longer reading range.

6.0 Minimum transmit time 
The purpose of this test was to determine the minimum transmission time for an interrogator to read the tags on a pallet as it is passed through a portal.

6.1. The tests described in section 9 of the Test Plan were carried out.

6.2. Each transmission sequence was triggered by the pallet as it broke the infrared curtain. The curtain had previously been adjusted to trigger on a line approximately 40 cm in front of the portal. The transmission period was set initially to 4 seconds and reduced in turn to 2 s, and 1 s and then finally set to 1.5 s.

6.3. The results were remarkably consistent across all interrogators. For transmission times down to 2 seconds there was no material change in the reading rate. At a transmission time of 1 second there was a marked reduction in the number of tags that were read. Increasing the transmission time to 1.5 seconds restored the reading rate to its original value.

6.4. These results showed a useful improvement over the reading rates recorded at the informal tests conducted in July. Part of this improvement could be attributed to the superior performance of the Gen 2 chip in the tag.

6.5. Based on these results it was considered that the optimum transmission time for a typical dock door application was of the order of 1.5 to 2 seconds. This would optimise availability of the spectrum for all users while allowing adequate time to complete the interrogation process.

7.0 Rejection of unwanted tags 
The purpose of this test was to assess the ability of the portal to prevent reading of unwanted tags passing through adjacent lanes and in the general vicinity of the portal.

7.1. The tests described in section 10 of the Test Plan were carried out

7.2. With portal B set to its operational mode, a loaded pallet was moved slowly through the centre of portal A. Any tags that were read by the interrogator at portal B were logged. The process was repeated with the pallet moving slowly through the near side of portal A. The pallet was then slowly moved towards the mid-point between portals A and B. The distance from the portals at which any tag was read was recorded. The same pallet was used for all of the tests.

7.3. The same procedure described in 7.2 was repeated for portal C.

7.4. The results showed some inconsistency between the different interrogators. For the majority of interrogators no tags were read when the pallet was passed through the centre of the adjacent portal. However the number of tags read as the pallet passed through the near side of the portal typically varied from zero to three. Since the transmit level was set the same for all interrogators, this suggested that there may be a difference in the performance of the receiver circuits.

7.5. It was observed that tags were read at a distance of about 0.5 m in front of the near side of the adjacent portal. No tags were read while the pallet moved through the adjacent portal or as it passed into the trailer. A sheet of e.m. material was used to increase the depth of the portal in order to shield the area where tags were being activated. For tags not to be read, it was necessary to extend the depth by 45 cm.

7.6. The point at which tags were read as a pallet was moved towards the mid-point of two portals also varied between interrogators. Distances were recorded from a minimum of 15 cm to an upper figure of 90 cm. In the normal course of daily operation pallets are sometimes parked in front of portals, so this distance is of importance. 

7.7. The test procedure was repeated using an antenna with a beamwidth of 70 degrees. The results were noticeably worse with 5 tags read when the pallet was passed through the centre of the adjacent portal. When the pallet was pushed through the nearside of the adjacent portal this figure increased to 9 tags.

8.0 Measurement of Transmit Field Levels 
The purpose of this test was to measure the level of signal transmitted by an interrogator in the area immediately surrounding its portal.

8.1 The tests described in section 11 of the Test Plan were carried out.

8.2 The tests for each portal were performed with the dock door open and a trailer parked immediately outside the loading bay. Since the transmit levels were the same for each interrogator, any variations during the week in the results were attributed to differences inside the distribution centre (eg pallets stacked in the immediate area that were moved on a daily basis) and to variations in the accuracy of measurement.

8.3 The average of the measurements for portals A and C over the period of the trial is shown in Fig 1. 
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Fig 1 Field levels around portals A and C

8.4 From the results it will be seen that the field levels around portal C were typically about 2 dB higher than around portal A.

9.0 Co-channel operation 
The purpose of this test was to determine whether co-channel operation was possible in the asynchronous mode at another portal that was located at a distant point in the same building.

9.1 The tests described in section 12 of the Test Plan were carried out.

9.2 With the interrogator in portal A set to transmit, the field level inside portal D, which was at a distance away of 40 m, was measured.

9.3 The field level measured inside portal D was greater than – 50 dBm. It was evident that it was not economically possible to reduce the field level to below – 96 dBm. This test was therefore discontinued.

10.0 Discussion on the Results 
The results showed a significant improvement over the performance observed at the RFID Plug Tests and the Informal Tests held in July 2005. Each of the factors that contributed to this improvement is considered below.

10.1. The tests with the Gen 2 chip demonstrated that it was possible to read up to 50 tags on a pallet at a data rate of 40 kBaud as they passed through a portal at speeds of up to 1.5 m/s. This had not been possible with previous versions of the tag.

10.2. Three log files, each recording approximately 40 tags identified on each pass, were analysed in detail. Typically 35% of tags were read only once on each pass, 22% were read twice, and 10% were read three times.  The remaining 10 % of tags were read between four and six times. No invalid tag numbers were recorded. Analysis of the tags that were read only once was very difficult since the tags that were identified on each pass varied from carton to carton in an apparently random manner. This could be an area for further study. However if the combined results for three passes of a pallet were considered, up to 95% of the total population of tags was identified. For example for pallet number 3, over three passes all except four tags were read. Three of the missed tags were positioned inside the pallet. The fourth tag was attached to a carton of orange juice. Positioning cartons so that, where possible, their tags face outside the pallet is likely therefore to provide a useful improvement in the reading rate.

10.3. Tag manufacturers are continuing to develop new designs for their tags with greater reading ranges. This is leading to a situation where there is a wide difference in performance between tags supplied by different manufacturers. As a consequence great care will be necessary when applying tags to ensure that the reading ranges of all the tagged objects on a load are consistent. 

10.4. The portals contributed significantly to the overall success of the trial. The narrow beam width antennas contained the majority of the transmitted field within the portal. This was further helped by the e.m. absorption material which minimised reflections and reduced the field into the adjacent portal by about 10 dB. Previous lab tests on the portal in a free space environment had indicated an attenuation between adjacent lanes approaching 20 dB. It is probable that the reduced figure measured in the distribution centre was due to the effect of reflections off the wall and from pallets stacked close to the portal. Nevertheless the result is probably representative of the attenuation that will be achieved in a typical installation.

10.5. The portal produced a useful reduction in the field level in the surrounding area. The reduced field level was sufficient substantially to prevent reading unwanted tags in adjacent lanes. The principal exception was at a point about 0.5 m in front of an adjacent portal on its “near side”. Although this situation represents a major improvement on previous tests, it is somewhat marginal. For example the results would probably be unacceptable if tags became available with greater reading ranges. Possible remedies might be to reduce the transmit power of the interrogator or lower the gain of its receiver. However these adjustments might adversely affect the reading performance of wanted tags. An alternative approach might be to extend the depth of the portal by the use of additional shielding. However this will be both expensive and may be operationally unacceptable. A third option could be to investigate the use of an antenna with an even narrower beamwidth. A mitigating factor is that the signals from the wanted tags are likely to block the response from the unwanted tags. Thus the window of time during which the unwanted tags might be read should be small.

10.6. A point to emerge from the trial is that where an antenna with a different gain is used, it is important to adjust the gain of both transmit and receive circuits in order to compensate.

10.7. The field level recorded at 10 m outside the building was at all times comfortably below – 36 dBm (which is the European CEPT limit for spurious emissions). It is probable therefore that the level of interference between adjacent buildings will be less severe than had previously been feared. The higher emission levels measured from portal C may have been due to two reasons. Firstly its reduced depth meant that the field strength in the surrounding area was higher. Secondly portal C was next to an external door, which probably had a slightly lower attenuation than the walls of the building.

10.8. The trial showed that the added presence in a portal of either a person or a pallet with forklift truck did not appear to make a material difference to the surrounding field.

10.9. By means of an infrared curtain or similar trigger device, the transmit time for an interrogation may be accurately set to no greater than is required for the application. In a situation such as represented by the trial, this figure would have been of the order of 1.5 s – 2 s.

10.10. The probability of reading unwanted tags in a normal operation appears to be low. For this to occur the following events would have to exist:

· Loading must be taking place simultaneously in adjacent lanes.

· Both the wanted and unwanted pallets must be approaching their respective portals at the same time.

· The unwanted pallet in the adjacent lane must be approaching the portal on the “near side”.

· The responses from the unwanted tags must occur outside the slots when wanted tags were sending their replies and so would not be blocked.

10.11. The additional 10 dB attenuation provided by the portals improved the performance of LBT and prevented any reader to tag inter modulation (tag confusion). However correct operation of interrogators, with simultaneous interference from adjacent channels in adjacent lanes, was marginal. Nevertheless operation was fully satisfactory when the separation was increased to two channels. 

10.12. It was apparent that the task of writing satisfactory firmware to take advantage of the many features in the Gen 2 chip is more complex than is generally appreciated. Participants acknowledged that further work was necessary to optimise their reading routines. The results recorded in para 5.5 above indicate that there is scope in future to achieve improved reading rates.

10.13. For interrogators that use a fifth antenna for the LBT function, it may be possible to achieve a reduction of 4 – 6 dB in the level of interference from an adjacent lane by positioning the antenna above the centre of the portal. There may also be a need to investigate other potential positions for the LBT antenna.

10.14. A number of manufacturers demonstrated a low cost RF power indicator. It is encouraging to see that such devices are becoming available, as they will be invaluable during commissioning and maintenance.



11.0 Conclusions 
The outcome of the trial was very satisfactory although there remain a number of areas where further work is still necessary. The main conclusions to emerge from the trial are summarised below.

11.1. When used with portals, some interrogators are now almost able to provide satisfactory performance in situations where the interrogators in both adjacent lanes are operating simultaneously on adjacent sub-bands. In practice such situations are unlikely to occur and can largely be avoided by the use of firmware that intelligently selects a non-adjacent sub-band.

11.2. The portal substantially reduces the probability of reading unwanted tags in adjacent lanes and in the area immediately surrounding the portal.

11.3. Transmit times of 2 s should be satisfactory for many dock door applications. This will further minimise the probability of reading unwanted tags and improve channel availability.

11.4. The Gen 2 chip significantly improves the reading performance of multiple tags moving through portals at speeds of up to 1.5 m/s. However the large differences in the reading ranges of tags supplied by different manufacturers will lead to difficulties for system integrators.

11.5. The results showed that it is not possible to achieve co-channel operation at the same site with asynchronous interrogators. 

Annex A

TG34 Trial at a Distribution Centre

1.0 Introduction At the meeting of TG34 in September it was agreed to conduct a trial of an RFID system in an operational environment. The purpose of the trial would be to test the various concepts that have been developed within TG34 since the RFID Plugtests last March. In particular the tests should validate the effectiveness of the portal design in situations where adjacent interrogators would be operating in close proximity in the asynchronous mode. It would also allow an assessment to be made of the Gen 2 tag under working conditions. The information gained from these tests should be used to validate the recommendations given in the Code of Practice. Details of the trial are described below.

1.1 The trial is intended to simulate conditions in which interrogators are operating asynchronously in close proximity under high levels of channel occupancy.

1.2 Metro has kindly offered to make the MGL distribution centre at Hamm available for the trial. Participating RFID manufacturers will each be allocated one day in which to perform the tests described in this document. The report on the trial will be documented in a way that will avoid disclosure of the performance of individual manufacturer’s equipment. 

2.0 Arrangements for Trial The tests will take place during the week commencing 28 November. Manufacturers will be advised of the day that they have been allocated for their tests by not later than 14 November. Manufacturers wishing to reserve specific days should advise the Chairman of their preferred dates as soon as possible. These requests will be handled on a “first come first served” basis.

2.1 Manufacturers should arrive in sufficient time to set up their equipment during the evening before the day of their tests. This will enable their tests to commence promptly at 9 a.m. the following morning. 

2.2 RFID manufacturers should make available a minimum of three interrogators. Each interrogator should be fitted with four SMA female connectors for connection to the feeder cables to the four antennas at each portal. The interrogators should conform to the technical requirements of EN 302 208. In addition they should satisfy the pre-test criteria defined in the document called Preliminary Tests for Trial. Manufacturers shall also supply suitable software and any specialist hardware necessary to drive the interrogators and to display the results.

2.3 Mains power points with 230 V at 50 Hz shall be provided. 
3.0 Trial Site The trial will take place at the MGL distribution centre at Hamm. This is situated a few minutes drive by taxi from Hamm Hbf. It is possible to reach Hamm directly from Dusseldorf Airport by ICE trains.

3.1 A drawing of the layout of the distribution centre is shown at Annex A. The doors that will be used for the trial are indicated with red arrows. 

4.0 Supervision of Trial Three neutral test supervisors from TG34 will manage the trial. These are John Falck (John Falck Associates), Sigurd Bolt Soerensen (Bolt Consult) and Angel Romero (Cetecom Spain). All test supervisors will treat the results from each manufacturer’s equipment in the strictest confidence.

5.0 Conduct of the Tests The representatives from each manufacturer shall assist the test supervisors in the conduct of the tests. However only test supervisors shall be permitted to record test results. The tests shall be carried out in accordance with the test plan described below. The results of the tests shall be recorded on test sheets with separate sheet shall be used for each manufacturer. However, the sheets will not be directly traceable to individual manufacturers.

6.0 Preparations Metro will provide four portals (A, B, C, and D) for the trial, each fitted with four antennas and lined with e.m. absorbent material. Portal B will include a sensor that may be used to indicate the approach of a dolly or pallet. The sensor shall provide an output by means of a set of “dry” contacts for connection to an interrogator. The design of each portal will be very similar to that described by Metro during their presentation at the meeting of TG34#11. The portals A, B, and C will be positioned at three adjacent dock doors in the distribution centre.

6.1 Metro will arrange for three dollies to be made available, each loaded with 50 tagged items using Gen2 tag. The antennas of the tags will be mounted vertically. The items will be orientated such that all of the tags are facing outwards. Metro will prepare records of the ID numbers of the tags on each of the dollies and the items to which the tags are attached.

6.2 Metro will make available a portable spectrum analyser for the measurement of field levels.

7.0 LBT Operation in Adjacent Sub-bands The purpose of this test is to demonstrate that the LBT receivers of non-synchronised interrogators will operate at three adjacent portals in adjacent sub-bands. 

1. Three portals (A, B and C) shall be positioned side by side in front of dock doors at separations of approximately 1 meter. 

2. With all interrogators switched off the ambient noise shall be measured and recorded in the vicinity of the LBT receive antenna(s) of each of the three interrogators.

3. The interrogator at the centre portal (interrogator B) shall be configured to transmit a continuous carrier at 2 W e.r.p. on sub-band 4 and switched on. (Sub-band 4 equates to a carrier frequency of 866.3 MHz.). The active antenna shall be directed at portal A. 

4. The level of the transmit field on the far side of portal A shall be measured and recorded. 

5. The interrogator at portal A (interrogator A) shall be configured for operation in the LBT test mode on sub-band 5. (This is equivalent to operation within the frequency range 866.4 – 866.6 MHz.) The mode of operation required is described in EN 302 208–1 clause 4.2.4 (5) and says “In order to test the "listen before talk" feature, it shall be possible initially to pre-select a sub-band of operation for the interrogator. In the event that the interrogator, prior to transmission, detects another station on the pre‑selected sub-band, the interrogator will move automatically to the next higher sub-band. If the highest sub‑band in the operating band has been pre-selected, the interrogator shall switch to its lowest sub-band.”
6. Interrogator A shall be switched on and its frequency of transmission shall be monitored. If the transmission lies within sub-band 5, it demonstrates that the LBT receiver of interrogator A will operate in the adjacent sub-band. 

7. If the transmission lies within sub-band 6, the LBT circuit has shown that operation of interrogator A in sub-band 5 is not possible. 

8. If interrogator A fails to respond on sub-band 5, the transmit level of interrogator B shall be progressively reduced until interrogator A responds on sub-band 5. With interrogator A switched off, the level of the transmit field from interrogator B at the far side of portal A shall be measured and recorded.

9. Steps 3 to 8 shall be repeated for interrogator C.

10. Interrogator A shall be set to continuous carrier on sub-band 3 (866.1 MHz) at 2 W e.r.p. and interrogator C shall be set to continuous carrier on sub-band 5 at 2 W e.r.p. The active antennas of portals A and C shall be directed at portal B.

11. Interrogator B shall be set to the LBT test mode on sub-band 4.

12. Interrogator B shall be switched on and its frequency of transmission shall be monitored. If its transmission lies within sub-band 4, it demonstrates that the LBT receiver of interrogator B operates satisfactorily with the two adjacent portals transmitting on adjacent sub-bands.

8.0 Reading Tags in an Adjacent Sub-band The purpose of this test is to verify that an interrogator correctly reads tags while in the presence of interrogators in adjacent lanes that are transmitting on adjacent sub-bands.

1. With the same test configuration as para 7, the interrogators shall be set to give a data rate from the tags of 40 kBaud.

2. Three dollies shall be prepared, loaded with 50 tagged items using Gen2 tags. The antennas of the tags shall be mounted vertically.

3. With interrogators B and C switched off, interrogator A shall be set to global scroll mode on sub-band 5 at 2 W e.r.p.

4. A dolly shall be passed three times through the centre of portal A at an approximate speed of first 0.8 m/s and the number of tags read on each pass shall be recorded. This test shall be repeated with the dolly travelling at an approximate speed of 1.5 m/s.

5. Steps 3 and 4 shall be repeated for interrogators B and C.

6. Interrogator B shall be set to continuous carrier on sub-band 4 at 2 W e.r.p. The antenna selected to be active shall be one that is directed towards portal A.

7. With interrogator A set to global scroll mode on sub-band 5 at 2 W e.r.p., a dolly shall be passed three times through the centre of portal A at a speed of approximately 0.8 m/s. The number of tags read on each pass shall be recorded.

8. If the number of tags read in step 7 is significantly less than in step 4, the transmit level of interrogator B shall be progressively reduced. The transmit level of interrogator B at which the number of tags read is similar to step 4 shall be recorded.

9. Steps 6 to 8 shall be repeated but with interrogator C set to global scroll mode.

10. Steps 6 to 9 shall be repeated but with interrogator B set to transmit a continuously modulated signal at 2 W e.r.p.

11. Interrogator A shall be set to continuous carrier on sub-band 3 at 2 W e.r.p. Interrogator C shall be set to continuous carrier on sub-band 5 at 2 W e.r.p. The active antennas of portals A and C shall be directed at portal B. 

12. With interrogator B set to global scroll mode on sub-band 4 at 2 W e.r.p., a dolly shall be passed three times through the centre of portal B at a speed of approximately 0.8 m/s. The number of tags read on each pass shall be recorded.

13. If the number of tags read at portal B in step 12 is significantly less than in step 5, the transmit levels of interrogators A and C shall be progressively reduced. The transmit levels of interrogators A and C at which the number of tags read is similar to step 5 shall be recorded.

14. Steps 11 to 13 shall be repeated with interrogators A and C set to transmit continuously modulated signals at 2 W e.r.p.

15. Interrogators A, B and C shall be set to global scroll mode on channels 3, 4 and 5 respectively. The transmit levels shall be set to the values obtained in step 8 (for interrogator B) and 13 (for interrogators A and C).

16. Dollies shall be pushed simultaneously through each of the portals at a speed of approximately 0.8 m/s. The number of tags read on each dolly shall be recorded. This test shall be repeated three times.

17. Step 4 shall be repeated with a person standing in the interrogation zone of a portal.

9.0 Transmit Time The purpose of this test is to determine the minimum transmit time required to read a dolly passing through a portal at approximately 0.8 m/s.

1. The sensor on portal B shall be connected to interrogator B in order that it may be used to initiate an interrogation cycle.

2. Interrogators A and C shall be switched off. Interrogator B shall be configured so that, once triggered, it transmits for a period of 4 seconds.

3.  A loaded dolly shall be passed through portal B three times at an approximate  speed of 0.8 m/s. The number of tags read on each pass shall be recorded. 

4. A check shall be made to ensure that the number of tags read matches the results obtained in step 5 of para 8. 

5. The transmit time will then progressively be reduced until the number of tags read starts to drop. The transmit time at which this occurs shall be recorded.

10.0 Rejection of unwanted tags The purpose of this test is to assess the ability of a RFID system to ignore unwanted tags outside the area of the portal.

1. With interrogators A and C switched off, interrogator B shall be set to global scroll mode on channel 4 at 2 W e.r.p.

2. A loaded dolly shall be passed slowly through the centre and inner side of portal A. This will be repeated for portal C. A record shall be made of any tags that are read.

3. With interrogators B and C switched off, interrogator A shall be set to global scroll mode on channel 4 at 2 W e.r.p. 

4. A loaded dolly shall be passed slowly through the centre and inner side of portal B and then outside portal A. A record shall be made of any tags that are read.

11.0 Measurement of Transmit Field Levels The purpose of this test is to measure the level of signals transmitted by an interrogator in the area immediately surrounding its portal. The tests shall be carried out with dock doors A and B open and a truck parked immediately outside both loading bays.

1. With interrogators B and C switched off, interrogator A shall be set to global scroll mode at 2 W e.r.p. on channel 4.

2. The field level at various points in the area immediately surrounding the portal shall be measured and recorded. Measurements shall also be made in the area of the dock door outside the building.

3. Steps 1 and 2 shall be repeated with a dolly placed in the centre of portal A. These measurements shall be made at the same points as for step 2.

12.0 Co-channel Operation The purpose of this test is to determine if co-channel operation is possible in the asynchronous mode at a fourth portal located at a distant point in the building.

1. With all interrogators switched off, the ambient noise level at portal D, which shall be at a different part of the building, shall be measured.

2. Interrogator A shall be set to transmit a continuous carrier at 2 W e.r.p. on channel 4. The active antenna of interrogator A shall be directed at portal D.

3. The signal level from interrogator A shall be measured at the centre of portal D. 

4. If the level is below – 96 dBm, interrogator D shall be set to channel 4 in the LBT test mode and switched on. The frequency of transmission from interrogator D shall be monitored to verify that it lies within channel 4.

5. If the level at portal D exceeds – 96 dBm, the transmit level of interrogator A shall be reduced to give a signal at portal D of less than –96 dBm.

6. Step 4 shall be repeated. 

13.0 Analysis of Test Results The results from the tests shall be consolidated within a single test report. This report shall not disclose the name of the manufacturers that participated in the trial or comment by name on the performance of any manufacturer’s equipment. Before the report is released to other members of TG34, it shall first be circulated to participating manufacturers for their comments and approval. 

13.1 It is hoped that the trial will confirm that it is possible to operate interrogators in the asynchronous mode in close proximity with one another. The results will also be reviewed against the recommendations made in the Code of Practice. 
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Annex B

Equipment provided for the Tests

Antennas
30 deg beam-width Kathrein 25-180 series


Gain 10.5 dBic


See Annex B1 for specification

e.m. absorbent material
Supplier - Emerson and Cuming


Eccosorb AN-79


See Annex B2 for specifications

Infrared curtain
Activ8 One


Combined infrared and Doppler radar device


See Annex B3 for specifications

Pallets
98 cm x 80 cm x 90 cm (height)


52 tagged cartons were loaded on each pallet


Tags were fixed with their antennas vertical

Details of the cartons and associated tags are provided at Annex B2 


Spectrum Analyser
Rhode & Schartz FSH3


Aaronia log periodic antenna with 4 dBi gain

Annex B1
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NUMBER E8.010
TECHNICAL BULLETIN
ECCOSORB" AN and ANW
FLEXIBLE FOAM SHEET BROADBAND MICROWAVE ABSORBER

Description

ECCOSORB AN i a lightwelgi, fexible, foam sheet, broadband, microwave absorber. It is
avalable in six standard thicknesses, depending Upon the lowest desired frequency of
operation. ECCOSORB AN is designe (o refiect ess than -17 cB of nomally incicent eneray
above specied frequencies, relative fo a metal plae. i is also effective in reducing surface
current waves on metal shapes.

ECCOSORB AN-W is essentaly the same material as ECCOSORB AN, sealed in an
impervious neoprene coated nylon fabiic shest, and has essentally the same refiectivty
Gharacteristics. It can be used outdoors and is fesistant to fuel, lubrican and hycraulc fics

Availabilty

ECCOSORB AN and AN-W are avaiable in square shees of 610 mm x 810 mim (24 in x 24 in)
and in six diferent grades, for operation above the folowing freauencies

ECCOSORBAN.W).72 above 20 GHz
ECCOSORB ANAW)73 above 7.5 Grz
ECCOSORBAN.W).74 above 35 Grz
ECCOSORBANAW)75 above 24 Grz
ECCOSORB ANAW).77 above 12 GHz
ECCOSORB ANAW).79  above 600 MHz

ECCOSORB AN and AN-W can be supplied on special order in any desired shape of
configuraton, incorporating mire cuts or atachment to meta parts

ECCOSORB AN and AN-W can be manufactured on a mandrel on special orcer 1o take on a
contoured shape. This s particularly useful on the thicker arades which cannot be bent to tignt
radi.

ECCOSORB AN and ANW can be supplied with an aluminium 0 backing on special order.
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Technologies
® Microwave and active infrared combined in a single housing
® Digital electronics

Detection

® Motion for the unidirectional opening (detection of movements towards
the sensor)

® Presence for a monitored safety thanks to a double curtain of
24 overlapping spots each which ensures a homogene and reliable detection

Adjustments

¢ Made easier thanks to the factory pre-configurations

¢ You only have to press one button of the remote control for an optimal
setting of the sensor. The usual dip-switch is now in your hands !

¢ With the BEA universal remote control to adjust both “radar” and “infrared”
parts of the sensor or with push-buttons

Look

® Vandalproof housing
® Reduced size

® Robust materials

Opening and monitored safety ™
combined in a single sensor
for automatic sliding doors

ACTIV8 ONE

I Mounting beams is not necessary anymore thanks to
the double 3-D safety curtain ()

I Very reliable detection in sensitive environments (reflective
floors, HF-lamps, ...) thanks to a new filtration software

I Ease of installation and setting with the remote control thanks
to the factory pre-configurations in conformity with the
national and international norms

I In option, intelligent communication with the door
controller

[ The ACTIV8 ONE range
¢ ACTIV8 ONE OFF : standard version

* ACTIV8 ONE ON (2): version with monitoring process
activated

* ACTIV8 ONE PULSE (2): version with monitoring process
controlled by pulses

(1) depending on type of door and national regulations in force
(2) TOV approved (German certification body)

BEA

-—ﬁ We open up New Horizons

ekt )
o Haarunie: HALMA GROUP
PROCESSING e BOMPANY
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Description

Spare antenna

Planar antenna

IR unit

Push buttons values/functions
+ set-up

Narrow field front cover
Wide field front cover

=<
==

Accessories

m-

REMOTE CONTROL
SPOTFINDER : for positioning the
infrared curtains

ACA : for ceiling mounting

ABA : bracket

Technical specifications

Supply voltage 12V (-5%) to 24 V (+ 10%) AC/DC or DC (PULSE)
Mains frequency 50-60 Hz

Mounting height 1.8mtod4m

Temperature range -25°Cto +55°C

Dimensions 262 mm (L) x 55 mm (H) x 44 mm (D)
Useful length of cable £2.5m

Colours anthracite grey, white or aluminium-finish
Degree of protection 1P54

Motion Sensor

Transmitter frequency 24.175 GHz
Transmitter radiated power < 20 dBm EIRP
Transmitter power density <5 mW/cm2

Detection field
e Wide : 4 m (width) x 2 m (depth)
e Narrow : 2 m (width) x 2.5 m (depth)

Angle 15° to 50° in elevation (adjustable)
Output relay (contact free of potential)

¢ Max. contact voltage 42V AC/DC

¢ Max. contact current 1 A (resistive)

¢ Max. switching power 30 W (DC) /60 VA (AC)
Presence Sensor
Detection field
e Wide: 2 m (width) x 0.35 m (depth)
¢ Narrow: 1 m (width) x 0.35 m (depth)
Angle - 4° to + 4° (adjustable)
Output ON (optocoupled transistor; free of potential)

¢ Max. output current 100 mA

¢ Max. switching power 48V DC

Output OFF (relay with contact free of potential)

¢ Max. contact voltage 42V AC/DC
¢ Max. contact current 1 A (resistive)
¢ Max. switching power 30 W (DC)/ 60 VA (AC)

Output PULSE (optocoupled transistor) requiring external pull-up resistor

¢ Max. output current 25 mA
¢ Max. switching power 40V DC
¢ Max. pulse amplitude 0,8V

(detection state or fail state)
Input PULSE (Optocoupler)

¢ Input Impedance 100kQ
¢ Max. input voltage 30V DC
e External pull-up resistor <470 Q*

¢ Min. Pulse amplitude (Vpp)
¢ Max. Pulse duration

¢ Min. time interval between pulses
* check that the door controller is compatible with this value

> 50% of sensor supply voltage
100ps @ 25 mA output current
> pulse duration

Subject to modification

Sensing fields

Radar sensing fields in accordance with sensitivity setting
(tilt angle 27° with wide field antenna)
Safety curtain
(tilt angle 0° with wide field front cover)
Mouting height: 2.20 m - 3 elements-antenna

- e B
L : - __,_/"" =
- - ._,r""f
- -
Radar sensing fields in accordance with type of antenna and sensitivity
(tilt angle 27° with narrow field antenna)
Safety curtain

(tilt angle +4° with narrow field front cover)
Mouting height: 2.20 m - 6 elements-antenna

.
aF E -~ 3
- o .-f_f"'j--.
- i
Radar sensing fields
(tilt angle 27° with wide field antenna)
Safety curtain

(tilt angle -4° with narrow field front cover)
Mouting height: 2.20 m - 3 elements-antenna

Application

BEA

We open up New Horizons

A
HALMA GROUP
BOMPANY

B.E.A.s.a. / LIEGE Science Park / Allée des Noisetiers5 / B-4031 Angleur - Belgium / TEL. +32.4 3616565 / FAX.+32.43612858 / info@bea.be / www.beasensors.com
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ICROWAVE PRODUCTS

NUMBER EB-010
TECHNICAL BULLETIN
ECCOSORB* AN and AN-W

FLEXIBLE FOAM SHEET BROADBAND MICROWAVE ABSORBER

Description

ECCOSORB AN is a lightweight, flexible, foam sheet, broadband, microwave absorber. It is
available in six standard thicknesses, depending upon the lowest desired frequency of
operation. ECCOSORB AN is designed to reflect less than -17 dB of normally incident energy
above specified frequencies, relative to a metal plate. It is also effective in reducing surface
current waves on metal shapes.

ECCOSORB AN-W is essentially the same material as ECCOSORB AN, sealed in an
impervious neoprene coated nylon fabric sheet, and has essentially the same reflectivity
characteristics. It can be used outdoors and is resistant to fuel, lubricants and hydraulic fluids.

Availability

ECCOSORB AN and AN-W are available in square sheets of 610 mm x 610 mm (24 in x 24 in)
and in six different grades, for operation above the following frequencies :

ECCOSORB AN-(W
ECCOSORB AN-(W
ECCOSORB AN-(W
ECCOSORB AN-(W
ECCOSORB AN-(W
ECCOSORB AN-(W

-72 above 20 GHz
-73 above 7,5 GHz
-74  above 3,5 GHz
-75 above 2,4 GHz
-77 above 1,2 GHz
-79 above 600 MHz

~— N N N N

ECCOSORB AN and AN-W can be supplied on special order in any desired shape or
configuration, incorporating mitre cuts or attachment to metal parts.

ECCOSORB AN and AN-W can be manufactured on a mandrel on special order to take on a
contoured shape. This is particularly useful on the thicker grades which cannot be bent to tight
radii.

ECCOSORB AN and AN-W can be supplied with an aluminium foil backing on special order.
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Applications

Include :

reducing crosstalk between adjacent antennas

shrouding antennas to improve the antenna pattern

absorbing undesired backlobes

selective shadowing of parts of a target for RCS measurements
shadowing of posts and supports in anechoic chambers

absorbing blankets for testing radar systems without harm to personnel

Properties
Typical value
AN AN-W
General
Colour front surface painted white, olive green
back surface gold
Dimensions 610 x 610 mm 610 x 610 mm
24 x 24 in 24 x 24 in
Thickness 0.6to 11.4 cm 0.6to 11.4 cm
(0.24 t0o 4.5in) (0.24t04.5in)
Weight 0.3 to 2.8 Kg/pc 0.45 to 3.85 kg/pc
(0.7 to 6.2 Ibs/pc) (1.0 to 8.5 Ibs/pc)
Thermal
Maximum service temperature 90°C 90°C
194°F 194°F
Fire retardancy ISO 3582 ISO 3582
Power handling capability 0.25 W/cm? 0.25 W/cm?
Environmental
Outdoor exposure Use AN-W resistant
Reflectivity

Typical normal incidence reflectivity characteristics for the six ECCOSORB AN and AN-W
grades are shown in the two figures on the next page.

Reflectivity performance degrades for off-normal bistatic incidence, at different rates for different
polarizations. The two following figures*™ show how performance of ECCOSORB AN-74
degrades as the incidence angle increases (0° is normal, 90° is grazing incidence).
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FIGURES ()

TYPICAL METAL-BACKED REFLECTIVITY OF VARIOUS GRADES OF
ECCOSORB AN AND AN-W

TYPICAL METAL-BACKED REFLECTIVITY OF VARIOUS GRADES
OF ECCOSORB AN AND ECCOSORB AN-W
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Instructions For Use

ECCOSORB AN can be readily cut to shape on a bandsaw, or with scissors or a sharp knife. It
is a flexible foam and can be formed easily to compound curves. The absorber is designed to
be attached to a metal object to give the best reflectivity reduction, however for isolation of
components or antennas, it can be used without metal backing. ECCOSTOCK** Adhesive
13111 (Technical Bulletin EK-190) is the recommended adhesive, and will bond the absorber
securely to clean surfaces of metal, wood, and common plastics composites. It is brushed or
sprayed onto both the back surface of the absorber and the substrate surface, allowed to
become tacky in 3-5 minutes, then the two surfaces are pushed together with slight pressure to
form a contact adhesion. The bonded piece should be allowed to sit overnight for complete
evaporation of residual solvent. It is important to note, that ECCOSORB AN is a laminated
material. It has a front surface (white) and a back surface (gold). Layering multiple pieces of
ECCOSORB AN, or slicing off part of the thickness will degrade the overall performance.

If pieces are cut from a full sheet of ECCOSORB AN-W, they must be resealed to ensure the
same weatherproof behaviour. ECCOSTOCK Tape 86B (Technical Bulletin EK-280) is
recommended for this purpose.

Storage Conditions

Store in a dry well ventilated room.

Safety Considerations

It is recommended to consult the EMERSON & CUMING MICROWAVE PRODUCTS N.V.
product literature, including material safety data sheets, prior to use EMERSON & CUMING
MICROWAVE PRODUCTS N.V. products. These may be obtained from your local sales office.

(ECCOSORB* is a registered trademark of EMERSON & CUMING MICROWAVE PRODUCTS N.V.)
(ECCOSTOCK** is a registered trademark of EMERSON & CUMING MICROWAVE PRODUCTS N.V.)

MSWord0197

Warranty

We hope the information given here will be helpful. It is based on data and knowledge considered to be
true and accurate and is offered for the user's consideration, investigation and verification; but we do not
warrant the results to be obtained. Please read all statements, recommendations or suggestions in
conjunction with our conditions of sale INCLUDING THOSE LIMITING WARRANTIES AND REMEDIES
which apply to all goods supplied by us. We assume no responsibility for the use of these statements,
recommendations or suggestions, nor do we intend to use them as a recommendation for any use which
would violate statutory obligations or infringe any patent or copyright.
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Kathrein-Scala RFID Antennas are designed and manufactured to the
same standards as our wireless panel antennas, using the finest
materials for strength and reliability. Heavy-duty radomes of high
strength pulltruded fiberglass, rigid matching network and element
circuit boards, and stainless steel mounting hardware all contribute

to antennas that will perform in the toughest outdoor environment.

These directional antennas are available with other polarizations
(LHCP, RHCP, Linear), and with other gains. Part 15 and 90 FCC
requirements are available. Far-field and Near-field radiation

patterns available.

» For Far-field, specify azimuth and/or elevation and orientation.

* For Near-field, specify distance from antenna to tag.

e Gain can be adjusted for ESTI and FCC requirements.

General Specifications:

Frequency range 865-870 MHz

Gain 10.5 dBic

Impedance 50 ohms

Grounding DC grounding

VSWR <1.3:1

Axial ratio < 3 dB over entire half power beam
Polarization Circular

Front-to-back ratio

>20 dB

Maximum input power

100 watts (at 50°C)

Far field beamwidths

70 degrees (half-power)
30 degrees (half-power)

Connector N female, reverse polarity N female
Weight 81b (3.63 kg)
Dimensions 21.8x 10.3 x 2.3 inches

(555 x 262 x 59 mm)

Equivalent flat plate area

2.22 ft? (0.205 m?)

Wind survival rating

120 mph (200 kph)

Materials

Radome is gray fiberglass and mounting
hardware is stainless steel.

Mounting

Mounting hardware kit required. Fixed mount
kits and tilt mount kits available for 1.2 to 5.3
inch (30 to 135 mm) OD masts. Antenna panel
may be inverted.

Kathrein Inc., Scala Division

Post Office Box 4580 Medford, OR 97501 (USA)

25-180 Series
RFID Directional LHCP Antenna

.

S
S
&

H-plane
Azimuth pattern

“?000

270°

V%

S
&

E-plane
Elevation pattern

Phone: (541) 779-6500 Fax: (541) 779-3991

Email: RFID @kathrein.com Internet: www.kathrein-scala.com





/NN
‘w am
KOTHREIN
SCALA DIVISION
e N
AMC-1 Mounting Kit
\ J

Mounting Options:
Model Description

AMC-1 (shown)

Mounting Kit for 1.2 to 2.125 inch
(30 to 55 mm) OD mast.

TB-10

Tilt Mounting Kit for use with AMC
series mounting kits, 0-25
degrees downtilt angle.

Order Information:

25-180 Series
RFID Directional LHCP Antenna

10.3 inches
(262 mm)
of|||oo A
Rl
o
=l
25 inches
(635 mm)
21.8 inches
(555 mm)
o]
0
)
g oo v
2.3 inches
(59 mm)

T

Model Frequency Description
25-187 865-870 MHz Antenna with N connector
25-188 865-870 MHz Antenna with reverse polarity N connector

Kathrein Inc., Scala Division

All specifications are subject to change without notice

Email: RFID @kathrein.com

Post Office Box 4580 Medford, OR 97501 (USA) Phone: (541) 779-6500 Fax: (541) 779-3991
Internet: www.kathrein-scala.com
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BEA ACTIV8 ONE OFF

We open up New Horizons

P " USER’S GUIDE

COMBINED RADAR OPENING AND ACTIVE INFRARED SAFETY SENSOR

o
1 Description ]

_— Cover

Push-Buttons

2nd Radar Antenna \ /
Radar motion sensor_:‘ 4

N By )
Radar Antenna clip = IR-Prism
S
Radar tilt angle indication

O
2 Symbols ]

, ! ’ N, ! ’ N, | ’ > " -
o o - AN i} 374
| [ [ l mL RS

LED turns on LED flashing slowly LED flashing quickly Motion detection Presence detection Tip
LED display during normal function
GREEN LED Motion detection
ol
. RED LED Presence detection
ol
B  ORANGE LED See chapter 5: Troubleshooting
ol
.
3 Installation ]

-

b v P
- !®‘§'

"-g_..l___ - v
Use the Remote-Control to ~ Use the Spotfinder to locate = Avoid touching electronical Avoid touching optical Make sure the operator
adjust the sensor. the safety curtains. parts! parts! cover is fixed properly and

electrically earthed.
L

Avoid vibrations!!! Do not cover the sensor! Avoid moving objects in High intensity lamps Highly reflective objects
proximity to the sensor! in proximity of in the infrared field
the detection field can cause disturbances.

can cause disturbances.
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E Mounting the sensor

Mount the sensor at a maximum height of 5cm from the bottom line
of the door operator.

B Wiring the sensor

Use the mounting template to drill holes and position the sensor.

f’j Green
12-24V ® Sensor Power
AC/DC Brown ® Supply
Yellow
® Impulse Input
White ® (open door)
Pink "
I/'_ ® Safety Input
A Grey (Beam receiver) To ensure a good water protection,
(keep door open)
R ® place the cable as shown above.

2 1 0 1 2 2 1

T 7N

2. B B 2 | \ I Ez
3 3 3 3

Sensitivity = 9 Sensitivity = 9

=
-
=
-
0

Touching the antenna patches while
exchanging will not cause any damage!

Radar motion sensing field : depth

2 1 0 1 2
fﬁ 2 1 0 1 2

1 1 7/ W

15 | — 1 15 ) 1
2 i \_x/
\ / 2 30 2
. 3 \ 45 / 3
N E

4 4
Sensitivity = 9 Sensitivity = 9
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n IR presence sensing field : width

R v A ==

“om T :
m Make sure to introduce the front
2 curtains of 24 overlapping spots rtains of 12 overlapping spots prism into the foreseen slides

in front of the lenses!

(no holes between spots) (no holes between spots)

@ Above 3 m mounting height, use the narrow prism!

IR presence sensing field : depth (negative angle available)

o o i
0 -4 The pin shown To approach the
here above curtain to the
indicates the door, turn the

angle adjusted. screw clockwise.
To tilt the curtain
out, turn the screw

counterclockwise.
in 5 |‘_’ - Keep a minimum distance of 5cm . Use the Spotfinder (accessory)
min. ocm min. S5cm < between the door and the first ;@; to locate and adjust the position
curtain. of the curtains.

@ When mounting one sensor on each side of the door above a highly reflective threshold, select different frequencies
~ to avoid crosstalk between the sensors (see setting "Installation configuration” on p.5).

3/8





: Remote Control adjustments (only when factory settings do not match)

Unlock the sensor to enter into adjustment
session (if no access code has been oot ook key  REDLED
entered) flashes slowly

To change the value of a parameter >
e e 4 [ K4

(eX. MaleUm duratlon Of presence Select parameter RED LED Enter new value RED LED

detection) ochange flashes quicky fashes slowly
... to change any other parameters m m n
{ex. Output Configuration) S othange tashosquly " fadhes s
To check the value of a parameter (ex. o | fgu
maximum duration of presence detection) | o o s " e o o fstes e o oot s poramster_tisnoiod
Lock the adjustment session and go back to . -
normal function Press Lock key twice

Important Remote Control adjustments

Number of IR
ULEES a Ad curtains B
Check values ? 1 1 curtain
(safety curtain close to the door)
Lock 9 2¢ 2curtains

3 2 curtain in dynamic mode

Sensitivity

Output configuration 8~

0 (min) — 9 (max)

Factory value : 7 | Motion-Out | Presence-Out
2 1 o 1 2 1e active passive
/ Al \ \ 2 passive active
1 | Al 1 3 passive passive
S o 4 active active
2 9 2
Max. duration of
3 3 AA presence detection @

0e¢ 30seconds
1  1minute
IR curtain 2 2 minutes
immunity 3 5minutes
4 10 minutes
5 20 minutes
1¢ normal 6 60 minutes
2  increased
3  rain-mode
4  snow-mode
5  snow-mode enhanced

launch a setup
launch an assisted setup

select pre-setting

restore factory seftings
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Launch a setup (to take a reference picture)

Unlock the sensor to enter into adjustment ﬂ
session Press Unlock key RED LED
flashes slowly

To launch an assisted setup

- recommended after mechanical <L -@- The sensor performs a door opening and closing cycle to check the
adjustments of the IR sensor module. Press Setup key folowed revereenien | influence of the door leaves to the safety curtains.

-> recommended once after the first by0 aemaing  See Troubleshooting if RED LED flashes quickly after setup.
installation

To launch a setup <M< The sensor only takes a new reference picture.

9 recommended aﬂer Change Of Press Setup key twice ~ RED/GREEN LED
parameters by remote control altenating

LED display during sensor assisted setup

Setup-process active: the sensor learns its environment.
Faiint Atter finishing the setup process, the sensor shows the following behavior:

RED@EEEN RED LED flashing quickly The sensor ‘sees’ the door movement and can not finish its setup.
L

alternating

ORANGE LED continuously on The sensor encounters a signal saturation
—— (ex. due to a highly reflective floor).

. No LED turns on The sensor successfully finished its setup.

m S Additional Remote Control adjustments

Safety output F1

redirection

0¢ no redirection

1 transfer presence detection to
motion output

2 motion output activated if motion
and presence detection

Installation

Configuration
Mounting Pulse
Hold time ® Height Frequency
1e low low
2 high low
04 (0.55) > 9 (%) 3 ow gl
4 high high

Detection mode <4--p

1  bidirectional mode

2¢ unidirectional mode

3 unidirectional mode with MTF
4 unidirectional mode reverse

Door control F2

1¢ normal
(LED in normal mode)
2 door permanently open
(red LED ON)
3 door permanently closed
(red LED OFF / No monitoring reply)

Immunity «my

1 quasi-presence

2¢ normal

3 increased

4-9 additional increased immunities
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4

Installation Tips

High mounting height
(>3m)

Outside installation

Rain/Snow

Reflective
environments

Inside installation

Setup

Access Code

Overlapping
IR-curtains

Only one single
Impulse input on door
controller

Check the wiring
Push Buttons

Monitoring of safety
sensor

If the sensor is installed higher than 3m above the floor, make sure to use the narrow prism
(see chapter “3 Installation” § 6). Also, set the sensor to “High Mounting”:

&

or Installation Configuration High Mounting Height

Set the sensor to presetting 3 or 4 to increase the immunity of the sensor:

<1 Presetting 3 External installation, vulnerable users
1| Presetting 4 External installation, normal users

If the sensor is exposed to rain or snow, use the URC (Universal Rain Cover)

Set the sensor to presetting 3 or 4 to increase the immunity of the sensor. You can reduce the influence of rain and snow
even more when selecting the RAIN or SNOW mode for the IR curtain immunity:

Al F]]  RAIN mode
"I SNOW mode
-1 SNOW mode enhanced

The additional increased radar immunity modes (4-9) reduce disturbances of the motion sensor in highly reflective
environments (airlocks, curved and round sliding doors, metallic environments etc.).

D Additional increased immunities

If the sensor is installed inside a building, set the sensor to presetting 1 or 2:

(/| Presetting 1 Internal installation, vulnerable users
“4 Presetting 2 Internal installation, normal users
W Assisted Setup (~14sec) Sensor checks the influence of the door leaves to the IR

curtains (performs a door open/door close cycle)

Standard Setup (~4sec) Sensor only learns its environment

After adjusting the sensor for the first time, it is recommended to launch an “Assisted Setup”. Refer to chapter “3
Installation” § 8.2 for more information about the LED display)
If the IR sensor module “sees” the door movement, move the curtains out of the door leaves.

The access code is recommended to set sensors close to each other with remote control. The access code can be
composed of 1 to 4 digits (factory values or no access code : 0 or 0000). No code is required to unlock during the first minute
after powering.

Overlapping IR-curtains from sensors installed side-by-side may cause disturbances due to crosstalk (interferences).
Select different frequencies on each sensor to avoid crosstalk (see setting "Installation configuration” on p.5).
Attention: avoid curtains that are overlapping by more than 30cm (at 2,2m mounting height, using the wide prism).

If your door controller has only one single impulse input for motion impulse (open the door) and no safety input (keep the
door open), use the “Safety Output Redirection” to transfer the safety detection (IR sensor module) to the motion impulse
output and connect only the motion output to your door controller:

Safety Output Redirection 1 (= transfer presence detection to the motion output)

Push the left push button to release the outputs. The door should close and the LED should switch off.

For more information on the use of the push buttons, ask our application note.

If your door controller monitors its safety sensors, you have to order an ACTIV8 ONE ON or ACTIV8 ONE PULSE.
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5 Troubleshooting

SYMPTOMS
Red LED flashing quickly after an assisted
setup.

Orange LED ON
Orange LED flashes

Red LED ON

Unwanted presence detection

Door keeps recycling open-closed.

The door is not closing.
LED OFF

The presence detection is disturbed by the
rain (red LED)

The radar detection is disturbed by the rain
(green LED).

The sensor does not unlock when access
code is entered.

The sensor does not respond to the remote
control.

In airlock vestibules, the sensor sees the
opposite door.

In metallic environments, the sensor detects
objects outside of its detection field.

POSSIBLE CAUSES

The sensor ‘sees’ the door movement and

can not finish its setup.
The sensor encounters a signal saturation.

The sensor signals an internal fault.

The sensor detects a presence.

The sensor is not placed properly
and/or the front face is not properly fixed.

The sensor is disturbed by the door motion
because it sees the door or because of
vibrations.

On-Off switch at door control is in wrong
position or is faulty.

Improper output configuration on the sensor.

Improper code being entered.

1. Batteries in the remote control are dead or
not installed properly.
2. Remote control badly pointed.

CORRECTIVE ACTION
Adjust the position of the IR curtains.

Use the wide-field prism and/or slightly increase the IR curtains angle
(turning the screw counterclockwise).

Launch an assisted setup.

Cut and restore the power supply.

If the orange LED lights up again, replace faulty sensor.

Wait the time set in “maximum duration of presence detection” setting
or launch an assisted setup (with the remote control or right push
button).

Fasten the sensor firmly and/or
check whether the front face prism is placed into the foreseen slides
(see section 6) and not in the sensor cover.

Green LED signals a motion detection: increase the radar angle.
Increase the radar immunity.

Red LED signals infrared detection: increase the IR curtains angle
(turning the screw counterclockwise).

Check to insure that On-Off switch for door is in the ON or
AUTOMATIC position.

Check the output configuration setting on each sensor.

Increase the immunity of the curtains (immunity 3 up to 5)

Check whether the unidirectional mode is selected and the MTF
function is disabled. Increase the radar immunity.

Cut and restore power supply. No code is required to unlock during the
first minute after powering. Press on “unlock”, then on “lock” and
introduce a new access code.

1. Check to insure that the batteries are installed correctly or replace
batteries.

2. Point the remote control towards the sensor.

Increase radar immunity.

Increase radar immunity.
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6 Technical Specifications

Supply voltage 112V (- 5%) to 24V (+10%) AC/DC
Mains frequency :50 - 60 Hz
Power consumption (<3W
Mounting height :1.8mto4m
3-color LED : RED (presence detection) — GREEN (motion detection) — ORANGE (signal saturation, error)
Temperature range :-25°C to +55°C
Degree of protection . 1P54
Norm conformity : R&TTE 1999/5/EC; EMC 89/336/EEC
Dimensions : 262 mm (L) x 55 mm (H) x 44 mm (D)
Weight 12509
Housing material :ABS + LURAN S
Minimum length of cable 1+26m
Range of Remote Control :5m
A

MOTION SENSOR PRESENCE SENSOR

Detection mode Motion Presence

Minimum detection speed: 5 cm/s (measured in sensor axis)

Typical response time: < 128ms (< 500ms in extreme cases)

Technology Microwave and microprocessor Focused active infrared and self-monitored microprocessor
Transmitter frequency: 24175 GHz Spot diameter (standard): ~ 0.1m max
Transmitter radiated power: <20 dBm EIRP Number of spots: 24 or 12 spots by curtain
Transmitter power density: <5 mW/cm? Number of curtains: 2
Detection field Width Depth Width Depth
Wide 4m 2m Wide 2m 0,35m
Narrow 2m 25m Narrow 1m 0,35m

Angle
Output specification

Output holdtime

From 15° to 50° in elevation (adjustable)
Relay (free of potential contact):

From - 4° to + 4° (adjustable)
Relay (free of potential contact):

Max. contact voltage: 42V AC/ DC Max. contact voltage: 42V AC/ DC
Max. contact current: 1A (resistive) Max. contact current: 1A (resistive)
Max. switching power:  30W (DC) / 60VA (AC) Max. switching power:  30W (DC) / 60VA (AC)

0.5s to 9s (adjustable)

0,1/1s (fixed)

Sensing field dimensions given at 2.2m mounting height.
Specifications are subject to changes without prior notice.

7 Accessories (sold individually)

T3
"

Prisms 2m -1m

ACA ABA

50 cm left I I !-(l:mlqﬂl

Prism 50cm left

Remote Control Spotfinder

50 cm right |8 | s0cm right 50 cm

Prism 1m centre Prism 50cm left high

Prism 50cm right Prism 50cm right high

Liege Science Park — Allée des Noisetiers, 5 B-4031 Angleur — Belgium - TEL +32.4.3616565 - FAX +32.4.3612858 — e-mail : info@bea.be - http://www.beasensors.com
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