TSG-RAN Working Group 4 (Radio) meeting #51bis 
 R4-092293
Los Angeles, CA, USA, June 29 – July 2, 2009

Source:
Huawei
Title:
Further consideration on demodulation requirements of mixed MBMS and 

unicast in LTE

Agenda item:
7.12.8
Document for:
Discussion
1 Introduction
In RAN#43, a work item [1] for MBMS supported in LTE was agreed. In RAN1, MBSFN mode was introduced to support MBMS in LTE, and most physical layer technical details for the MBMS/Unicast mixed mode have been agreed on, therefore, in RAN4, the UE demodulation performance requirements for PMCH should be considered. 

In the last RAN4 meeting, some initial simulation assumptions for MBSFN link level simulation were provided in [2], and some assumptions are proposed as follows:
1. A link-level channel model that captures the multi-path richness arising from the SFN operation to simulate the multi-cell transmission scenario, as the link-level channel model introduced in [3].
2. The 1*2 SIMO simulation assumption for the demodulation requirement definition of PMCH in the mixed MBMS/unicast mode.
3. A discussion of the need of supporting MBSFN in MBMS/unicast mixed mode at the bandwidths of 1.4 and 3 MHz, and restricting the bandwidths to larger than or equal to 5 MHz if necessary.

This document presents further considerations on this issue.
2 Discussion
2.1 Requirements for MCCH/MTCH

In unicast system, we define performance requirements for physical control channel and service channel respectively. However, in LTE MBSFN system, the MTCH and MCCH are combined at layers higher than transport, then mapped into the same transport channel (MCH), and then transmitted on PMCH on the physical layer, i.e. the logical control channel and service channel are mapped into the same transport and physical channel, so we propose defining performance requirements for logical channel instead of physical channel, as the requirement defined in UMTS MBMS system in [4].

2.2 MCS 
The MCS sets specifically for MBMS services will probably reuse those existing for unicast in rel.8. So from the test point of view, we can choose an appropriate set of MCS in RAN4 as test cases for MBMS.
Moreover, for UE demodulation performance, we should consider that different services of MBMS have different performance requirement. In some services, the efficiency of the transmission is more important, while in other services, the reliability of the transmission is considered firstly.

Based on the analysis above and to guarantee the generic characteristic of test, we propose following three kinds of MCSs. As can be seen, these MCSs are selected from unicast test cases in order to reduce the complexity of investigation in RAN4.
1. For the service requiring high efficiency of the transmission, such as stream media, we select 64QAM+3/4, which will bring much higher spectrum efficiency to ensure the throughput of the transmission;

2. For the service desiring more about the reliability of the transmission, such as file downloading, we propose QPSK+1/3, which will ensure very low BLER in the transmission;

3. We also provide 16QAM+1/2 as an option, considering both the efficiency and reliability of the transmission.
Options above are just for reference, we don’t have strong opinion over those MCS sets, and further discussions are appreciated. 
2.3 Performance metric

As explained above, we propose defining performance requirements for MCCH and MTCH respectively, for the performance requirements on these two logical channels, we propose to use an RLC SDU error rate as a performance metric, just as the requirement defined in UMTS MBMS system in [4].
3 Conclusion
In this contribution, we propose further considerations on demodulation requirements of mixed MBMS and unicast in LTE, trying to promote the discussion of performance requirements and simulation assumptions in RAN4.
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