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1. Introduction

In this paper, we review the S-CCPCH performance for MBMS, as recently reported in [1][2][3] and other contributions. We identify a discrepancy between what is achievable and the current performance targets, especially in slow-varying environments. We wish to provoke a discussion in RAN1 and establish if the results reported so far are interpreted in a common way. Depending on the interpretation, we identify a number of ways forward for the WI, which we submit for discussion.

2. Discussion

Although physical layer requirements for MBMS have not been formally agreed, the current understanding is that MBMS should support 64 kbps with 90% coverage, BLER of 1% and consume less than 20% of transmit power. It should be noted that the power budget considered so far included the MBMS payload, but not the signalling. Some parties expressed their preference for not employing STTD, as well as for stricter QoS targets of 95% coverage and 0.1% BLER. The indoor-to-outdoor propagation conditions such as Pedestrian A 3 km/h are believed to be highly relevant to MBMS. The provisional set of requirements is summarized in table 1.

Table 1  Provisional MBMS Requirements.

	Parameter
	Value

	bit rate
	> 64 kbps

	coverage; geometry
	90%; -3 dB (95%; -6 dB ?)

	BLER
	1% (0.1% ?)

	Ec/Ior
	< 20%

	STTD
	off (?)

	propagation environment
	Case1_3, Case2_3, VA3, PA3, PB3, VA30


From the Rel-5 functionality results presented in [1] it is clear that in certain channels (Case 1, Pedestrian A, Vehicular A at 3 km/h) the above requirements cannot be met in absence of STTD. On the other hand, for channels with more time or multipath diversity (Pedestrian B at 3 km/h, Vehicular A at 30 km/h), S-CCPCH performance meets or nearly meets the above targets.

An improvement on Rel-5 performance is likely to come from the study of new functionality. For example, significant gains are reported in [2] and [3], where R-S outer coding has been employed. However, it should be recognized that even with outer coding, the simulated performance falls short of the above targets. This is particularly true for the Pedestrian A environment. It is conceivable that higher gains can be achieved with other algorithms, but to our best knowledge the link-level performance of such algorithms in Pedestrian A have not been presented.

In this light, we recommend a discussion of S-CCPCH performance for MBMS, in order to establish whether they are interpreted in a common way in RAN1. Depending on the interpretation of results a number of different ways forward exist, some of which are listed below:

1. Concluding that the Rel-5 performance is satisfactory for 64 kbps as, in practice, a mix of different channel conditions (good, such as PB and poor, such as PA) may be present in a cell, reducing the probability of outage. Also, the decision on providing MBMS in a given cell can be made by the operator based on the propagation conditions in that cell and on the STTD support.

2. Concluding that Rel-5 does not meet the requirements, and further studying the new algorithms. It should be noted that the results available so far indicate that meeting the requirements for Pedestrian A and Case 1 without significantly increasing UE complexity is difficult.

3. Concluding that the physical layer is unable to meet the requirements set so far. Lowering the expectation of the data rate that can be supported to e.g. 48, 32 or 16 kbps (FFS) and/or increasing the power consumption target and/or redefining the set of propagation environments. Feeding RAN1 position back to RAN and SA.

3. Conclusion

We reviewed the S-CCPCH performance for MBMS and identified a number of ways forward for the WI for discussion in RAN1.
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