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1 Introduction

In recent RAN4 meetings, some considerations on UE demodulation requirements in LTE MBMS/unicast mixed system were discussed in [1].
In this contribution, to progress the discussion of simulation assumption, we provide some further analysis on the performance test metric for LTE MBMS/unicast mixed UE.

2 Analysis
In LTE unicast system, we define performance requirements for physical control channel and service channel respectively. However, in MBMS/unicast mixed system, the MTCHs and MCCH can be multiplexed into the same transport channel (MCH), and then be transmitted on the same physical channel (PMCH) on the physical layer, i.e. the logical control channel and service channel are mapped into the same transport and physical channel. So when MCCH and MTCH are multiplexed together, the MBMS control channel and the multiplexed MBMS service channel have same BLER. In addition, MCCH will be transmitted for several times in one MCCH modification period. This highly increases channel quality of MCCH. Therefore BLER cannot fully show the difference between MBMS control channel quality and MBMS service channel quality, and it is not suitable to be the performance test metric at least for MCCH.
So we propose defining performance requirements for logical channel instead of physical channel, and accordingly, we propose to use an RLC SDU error rate (RLC SDU ER) as a performance metric for the MCCH and MTCH respectively, just as the requirements defined in UMTS MBMS system in [2].
Suppose that the BLER of one MCH channel carrying MCCH and MTCHs is X. We can calculate the RLC SDU ER of MCCH and MTCH in the following way. Paper [3] indicates parameters carried on MCCH. In addition, the number of MBMS services transmitted in the MBSFN area depends on the bandwidth, so normally MCCH RLC SDU appears in only one TB. Secondly, the re-transmission scheme is supported for MCCH, and the repetition period of MCCH is generally larger than or equal to 320ms, so that the channel corresponding to different MCCH packages could be viewed as independent. Assuming that MCCH could be re-transmitted for N times in one MCCH modification period, the RLC SDU ER of MCCHs is X^N. While for MTCH, since RAN2 achieved an agreement that there is no HARQ re-transmission of MBMS service data, we can regard X as MTCH's RLC SDU ER without considering the RLC segmentation issue.
3 Proposal

We present the performance requirements in Table 1 and Table 2, based on test parameters in [1].

Table 1 performance requirement for MCCH

	Test number
	Band width 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	RLC SDU ER 
	SNR (dB)

	[x.1]
	10 MHz
	[R.1 FDD]
	[MSFN channel model] [4]
	[1x2 Low]
	0.01
	[TBD]


Table 2 performance requirement for MTCH

	Test number
	Band width 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	RLC SDU ER 
	SNR (dB)

	[x.2]
	10 MHz
	[R.1 FDD]
	[MBSFN channel model] [4]
	[1x2 Low]
	0.1
	[TBD]


4 Conclusion

We propose defining performance requirements on MCCH and MTCH for LTE R.9 MBMS UE, and an RLC SDU error rate as a performance metric for the logical channels. 
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