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1. Introduction

This document outlines the proposal of the techniques for performing MTCH RF performance testing using the counter method. We believe that the MTCH RLC SDU counting may also be applicable to signalling tests of MBMS.
2. Proposed modified and new test control protocol signalling to support MTCH performance measurement

The method which is proposed here is intended to facilitate MTCH performance measurement, as discussed in [1]. 

As there are a limited number of test commands available for 3G testing in 34.109 with “message type” in the  series 0100xxxx, we propose to extend existing test commands where possible, rather than adding new test commands. Therefore we propose that the RLC SDU counter functionality is triggered by sending a “CLOSE UE TEST LOOP” command from the SS to the UE, with a new test loop mode, which is denoted by mode 3. When the UE receives this command, it initiates counting of received RLC SDUs on the specified radio bearer and resets the RLC SDU counter to zero. It then responds with “CLOSE UE TEST LOOP COMPLETE” in the normal way. For reasons of simplicity, we propose that at most only one RLC SDU counter is maintained by the UE, and that it is a 16 bit counter. For MBMS testing with 40mS TTI, 65535 RLC SDUs corresponds to a test time of 65535*0.04 = 2621.4 seconds = approximately 43 minutes. We believe that this is likely to be adequate for all planned MTCH testing, however if RAN5 believes there would be a need to perform longer testing, then the RLC SDU counter could be expanded to 32 bits.
We proposed that the “CLOSE UE TEST LOOP” message contains a new information element UE test loop mode 3 LB setup, which would indicate the RB identity number of the radio bearer to be measured. Note that this RB should already have been configured and be a valid one from the UE perspective prior to the time when the “CLOSE UE TEST LOOP” message is sent to the UE. This is covered in more detail in section 3.
When the test is completed, the value of the counters needs to be read by the SS. One alternative would be to add this information to the “OPEN UE TEST LOOP COMPLETE” message, so that when the SS sends “OPEN UE TEST LOOP” and the UE is currently in test loop mode 3 it responds with this additional information in the “OPEN UE TEST LOOP COMPLETE”. However this creates a format for the “OPEN UE TEST LOOP COMPLETE” which depends on the context - ie whether the UE is in test loop mode 3 or not. Since this seems to be undesirable, and changes an existing test control protocol message from fixed length to variable length, we believe that a new message pair should be created for reporting purposes. We propose that the SS requests the current counter value by sending “UE TEST LOOP MODE 3 RLC SDU COUNTER REQUEST” to which the UE shall respond with “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE” which contains the current 16 bit counter value.

Finally, when testing is completed, the SS should send “OPEN UE TEST LOOP” to which the UE shall respond with “OPEN UE TEST LOOP COMPLETE” in the normal manner.

3. Typical generic test procedure using the proposed test control protocol

In this section, a typical generic procedure is outlined to illustrate how the proposed UE TEST LOOP MODE 3 could be used to perform an MTCH RLC SDU error rate measurement. As the procedure is intended to allow testing in RRC states other than Cell_FACH, the example switches the UE into cell_PCH state for the purposes of illustration. The generic procedure is as follows.
1. The cell is configured in good radio conditions
2. The UE is powered on

3. The UE performs registration with the SS

4. An RRC connection is set up for example according to the signalling sequence in the generic set-up procedure specified in TS 34.108 subclause 7.3.5 to place the UE in the CELL_FACH state and the SS waits for this process to complete.
5. The SS notifies the UE that an MBMS service is starting using the MICH and  MCCH. Since the MTCH radio bearer identity is configured by the MCCH, the “CLOSE UE TEST LOOP MODE 3” message should not be sent until sufficient time has been allowed for the UE to decode the MCCH.

6. The SS sends “CLOSE UE TEST LOOP” to the UE with UE test loop mode set to mode 3 (RLC SDU counter function) and “UE TEST LOOP MODE 3 SETUP” containing the radio bearer identity of the MTCH of the MBMS service which has just been configured. At this point, no RLC SDUs are transmitted on the MTCH radio bearer so the counter is created by the UE and remains set to its initial value of zero.
7. The UE shall signal “CLOSE UE TEST LOOP COMPLETE” to the SS.

8. The SS signals the UE to move to CELL_PCH state.

9. The cell is configured to the test radio conditions (OCNS activated, fading activated, neighbour cells activated, SCCPCH Ec/Ior configured and so on as appropriate for the testcase).
10. Data transmission is started by the SS on the MTCH radio bearer. The SS shall maintain a count of transmitted RLC SDUs on the MTCH.

11. In certain RRM testcases (eg 25.133 testcase A A.5.6.3 Cell re-selection during an MBMS session, one UTRAN inter-frequency and 4 GSM cells present in the neighbour list) RLC SDU ER is only measured during certain time phases of the testcase. This can be achieved for example by transmitting SDUs with invalid MAC headers during the phases that are not of interest so that they are discarded by the UE and do not contribute to the RLC SDU count. This should not be required for test cases in 25.101.
12. Data transmission is stopped by the SS on the MTCH radio bearer.

13. The UE is paged and signalled to return to CELL_FACH state

14. The SS sends test control protocol message “UE TEST LOOP MODE 3 RLC SDU COUNTER REQUEST” to the UE

15. The UE responds with the received RLC SDU counter value in “UE TEST LOOP MODE 3 RLC SDU COUNTER RESPONSE”. RLC SDU error rate is then calculated using (transmitted RLC SDU count – received RLC SDU count) / (transmitted RLC SDU count)

16. SS sends OPEN UE TEST LOOP to the UE
17. UE shall respond with OPEN UE TEST LOOP COMPLETE

18. The MBMS session is ended using the MCCH
19.  The RRC connection may be released and the test is complete.
4. Conclusions

This paper has outlined the test concept for the SDU counter method for testing the MTCH performance. We would welcome any feedback on the practicality of the implementation of the counter method from both SS manufacturers and UE manufacturers, and comments on whether the method provides sufficient functionality to perform MTCH performance testing. 
We also believe that the proposed RL SDU counters may have some applicability to signalling conformance tests and may be useful to extend the number of MBMS conformance tests which may be implemented.
