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1. Introduction

In the last RAN meeting #25, work item “UE performance requirements for MBMS” was introduced and agreed [1]. In this document we propose what kind of test should be specified in TS25.101 REL-6 for the support of MBMS P2M radio links and describe the open discussion points of each test.

2. MBMS various UE testing

MBMS has new physical layer functionality with new several logical channels. Following new two physical layer functionalities and measurement functionalities are important for P2M MBMS reception and should be tested. 

1 MBMS Notification: New physical channel called MICH is used to notify UEs on an MBMS session start.  Since this indicator is associated with MCCH transmission mapped into S-CCPCH, requirement of detection probability for MICH can be included in the MCCH demodulation performance requirements.

2 Demodulation performance

2.1 Selective combining: The minimum UE capability for MBMS capable UE should be able to perform selective combining. Since RLC PDU numbering supports the selective combining for MBMS P2M transmission, re-ordering as a configurable feature of RLC-UM is required and such functionality should be tested.
2.2 Soft combining: According to the minimum UE capability, UE should be able to perform soft combining. Since time difference between two radio links is larger than general soft combining case (rake combining), this functionality should be tested.
3 Measurement performance: Current specification denotes that measurement procedure has priority over MBMS reception. This is especially issue in case of inter-frequency measurement. The more measurement is carried out, the more MBMS performance is degraded. Therefore, less measurement interruption time with the same measurement performance is also improved MBMS demodulation performance. If we want to keep this UE manufacture's choice, we should check whether current measurement requirement is achieved even if MBMS service is on going [6]. 

In next chapter, we propose detailed of test procedure and the test method in section 3.1 and 3.2. As for the minimum requirement of MBMS Notification and demodulation performance, measurement condition should be also taken into account. Since MBMS performance requirement should be specified under a certain measurement occasion for cell FACH and a certain DRX cycle length for Idle or cell/URA PCH, we propose measurement related aspect in section 3.3.  

3. Test procedure MBMS various UE testing 

3.1. MBMS Notification

The purpose of this test is to check the probability of miss detection for MBMS notification. The receiver characteristics of notification are determined by the probability of missed MCCH message. MCCH is mapped on the SCCPCH and it is associated with the transmission of MBMS Notification Indicators (MICH) [2]. When MBMS reception is not on going and detecting the MBMS notification indication for a certain service group, UE interested in the service corresponding to this group shall starts reading the MCCH at the beginning of the next modification period and should read at least MBMS CHANGE INFORMATION. Since this procedure is similar to paging channel, same test procedure as the existing test of paging channel (PCH) will be referred. SCCPCH Ec/Ior, MICH Ec/Ior and the probability of missed MCCH message will specify test requirements for MCCH detection.
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Figure1. Illustration of MICH timing relative to Modification period [2]

The probability of missed notification is composed of three probabilities: MICH detection probability, Change Information detection probability, and MCCH correct receiving probability. However, we think only to check the final probability, i.e. the probability of missed notification “Pm-m”, is enough and it is not necessary to check each detection probability separately.  As for test procedure, we think two alternative methods can be considered. 

1. Test is implemented for UE in cell FACH state. UE loop-backs the information it reads on the MCCH. The SS monitors what is transmitted back to it.

2. Test is implemented for UE in idle mode or URA_PCH sate. Counting reply is requested on the MCCH with an access probability of 0 (UE always replies). The SS should detect the RRC connection request.

Our preference is the second methodology as it is very close to the one used for PCH (see 34.121 section 7.11) and much simpler to implement. 
Another discussion point:

1) MBMS notification is also implemented when MBMS P2M reception is on going. UE receiving MBMS service on MTCH shall periodically read the MCCH at the beginning of the each modification period to receive the MBMS Change Information, without reading MICH. This has been decided in RAN2 in order to limit the notification traffic over MICH.

Is it necessary to consider such a case separately? More strictly test would be joint test with MBMS P2M reception but the procedure gets more complex.

2) Whether it is possible to reuse the test assumptions of Paging Channel test should be discussed. Current specification has two tests for PCH. One is implemented under static channel and the other is under case 3 channel with low geometry factors. Since physical composition and role of MICH is similar to PICH [3], we think these conditions may be reused.

3.2. Demodulation performance 

3.2.1 Selective combining

The performance characteristics of selection combing should be determined. We think this test should be implemented for two aspects. One aspect is to check the performance of this functionality, and another aspect is to check whether selective combining functionality is really implemented in UE or not. The basic test apparatus configuration appears in figure 2. As well as transmitting downlink control channels (CPICH, P-CCPCH), each Node-B test apparatus transmits S-CCPCH carrying MTCH and MSCH. MSCH is the MTCH scheduling information and UE may discontinuously receive MTCH based on this scheduling information. In addition, Node-B test emulator transmits an OCNS signal. 
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Figure2. Test configuration

1) Checking the Performance of selective combining

RLC PDU numbering supports the selective combining for MBMS P2M transmission. To achieve the former aspect, each Node-B emulator should send the unit data sequence to different timing. Figure3 shows one example. In this example, both node-B Emulator transmit the same data sequence with different transmission timing. Considering the RLC buffer size, how much time difference between two clusters is reasonable for the test should be discussed.
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Figure3. Example of transmission order for each Node-B Emulator for aspect 2

In this section, we describe the test methodology for checking the performance of selective combining. However, some UE that implements the advanced receiver technique may be clear the performance requirement without selection combining: i.e. one cluster could be enough for achieving the requirements. Since current specification mandates the implementation of selection combining, special test case may be required for checking whether UE implements the selection combining functionality or not. We propose additional test procedure described as below.
2) Additional procedure for checking the UE implementation  

To achieve the latter aspect, a few modifications are applied. Each Node-B emulator should send the unit data sequence by specific order. We show one example in Figure4. At time duration 1 (T1), Node-B emulator 1 sends the data sequence corresponding to RLC PDU number from 1 to 4 and Node-B emulator 2 sends the data sequence corresponding to RLC PDU number from 5 to 8 at same time duration. And next time duration, both Node-B Emulator don’t send data sequence but send other MBMS service, since the data which should be transmitted in this period is transmitted by another Node-B Emulator. If UE implements the selection combining functionality, all data can be received and RLC-UM re-ordering functionality can also be tested. It is necessary to notify in MSCH that the data of length 4 will be transmitted at time duration1 from each Node B and AWGN generator will not be necessary for this test.
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Figure4. Example of transmission order for each Node-B Emulator for aspect

Another discussion point:

1) To receive the data sequence in correct timing, MSCH will be used. If we include the MSCH in the test, what is the target of error probability for MSCH and how to achieve the target error probability should also be discussed. 

However, the MSCH is actually not a critical channel. It signals to the UE a receiving window W that used by the UE to DRX the TTIs received outside W in order to save battery. This is similar in CBS service. If W is lost or not present, the UE will always try to decode the S-CCPCHs considered for combining and identify the different MBMS service and non MBMS service mapped on them with the MAC-id field contain in the MAC header. 

Therefore probably not even necessary to configure the MSCH.

3.2.2 Soft combining

According to RAN1/2/3 decision, UE shall be able to receive two or three links for soft combining. This test will be similar to the test of DCH in inter-cell soft handover [5] but power control is not applied and time difference between two clusters is larger than general soft combining case. Same test configuration as figure2 can be used and timing difference between different clusters should be set within offset boundaries specified by RAN1/3. Same as selection combining case, MSCH reception probability should be taken into account when demodulation characteristics are decided. 
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Figure5. Example of transmission order for each Node-B Emulator for soft combining

3.2.2 Common discussion point between Selective and Soft combining test:

- Although BLER was used as an index in the conventional Paging channel test, currently BLER measurement for S-CCPCH is not supported. The error performance after selection combining and RLC reordering is necessary in these tests. This is just not BLER for every radio link sets. Moreover, since MBMS reception is implemented also by RRC states other than cell DCH, loop back mode cannot be used. One alternative idea is introduced in another paper [4], where it is proposed to use an RLC SDU error rate for UE testing purpose only in Rel-6.
- In above, we discussed in case of no Tx-diversity. MBMS is also operated in STTD. RAN1 discussed STTD improves performance a lot. In order to check Tx-diversity case, we also propose to have test with STTD.

- Previous S-CCPCH performance's test condition was case 'x' types. We should discuss whether we took case 'x' type radio condition or ITU type test like HSDPA test. Our proposal is to test on PB3, VA30 and VA120.

- The error rate operation point target also should be discussed. Although SA4 is discussing application outer coding, there could be the operation without application outer coding. One possible suggestion is 10e-1 or 10e-2 RLC SDU error rate.
3.3. Measurement performance 

As mentioned above, measurement procedure has priority over MBMS reception. That is current measurement performance requirements specified in TS25.133 should be kept even if MBMS service is on going. That is the performance requirement related to MBMS reception would be the best performance requirement of measurement, and the measurement performance during MBMS reception should also be checked. However, The more measurement is carried out, the more MBMS performance is degraded. Therefore, less measurement interruption time with the same measurement performance is also improved MBMS demodulation performance. If we want to keep this UE manufacture's freedom, we should test both performances at the same time. Then, we pay attention to the state of UE to which the above-mentioned tests are performed, we considered as follows.  

- We assume that the test of MBMS Notification is implemented for UE in Idle. One test condition (ex. A.4.2 Cell Re-selection) of current measurement tests line up in section A.4 in TS25.133 seems to be used for MBMS Notification test. However, since an idle mode UE will send an RRC message ONLY if the cell in different location areas or routing areas, it seems difficult to perform the test of MBMS Notification, changing service area. So, we think performance of MSMS notification and measurement in idle state must be implemented separately. New section for MBMS notification like a PCH test will be added in TS25.101 and no change will be applied for current Cell Re-selection tests in TS25.133.

- On the other hand, we assume that both selective and soft combining tests are implemented in cell FACH state. Since FACH measurement occasion is different for every UE, minimum requirements should be specified in the time when the frequency of measurement occasion is the highest i.e.10ms per 80ms. Since current tests (A.5.5.2 Two frequencies present in neighbour list) use 10ms TTI with 80ms measurement occasion cycles, we think this test condition may be used for selective and soft combining test and each minimum requirement should be specified under this measurement test condition. This enables to test two requirements (MBMS demodulation performance with soft/selective combining and inter-frequency measurement requirements) during the same test run.

4 Conclusion

In this document we proposed the following tests and requirements for MBMS. 
· Test 1 (Idle mode):

·  MBMS notification requirements in idle mode

· Test 2 (in CELL_FACH):

· MBMS demodulation performance requirement with soft combining

· Inter-frequency measurements requirement  

· Test 3 (in CELL_FACH):

· MBMS demodulation performance requirement with selective combining

· Inter-frequency measurements requirement  

Detailed procedures for each test and remaining discussion points were clarified. Moreover, to reduce the test number and test time we proposed that MBMS demodulation performance should be checked together with measurement performance at same test conditions. 
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