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1 Introduction

In [1], Siemens discussed the MBMS UE capabilities and concluded that at least two S-CCPCH receptions at the same time as a mandatory feature. Before reaching conclusion on this, we are further looking for L1 aspects in order to fewer burdens to UE implementation, which is important for wide penetration of MBMS-UE.

2 Discussion

As it is written in TR25.992, an important requirement that UEs are able to receive paging for dedicated services while they are receiving MBMS data. We agree this requirement. On the other hand, we see this requirement can be understood in two ways:

Method 1) UE shall receive MBMS S-CCPCH and normal S-CCPCH simultaneously.

Method 2) UE usually receive MBMS S-CCPCH and PICH. When PICH informed reception of paging indicators, UE temporarilly stops receiving MBMS S-CCPCH and receives normal S-CCPCH that carries paging information.

The difference can be shown in following table.

Table 1: Comparison of methods

	
	Method 1:
	Method 2: 

	Typical UE behaviour with MBMS service
	Behaviour
	UE receives MBMS-SCCPCH and normal S-CCPCH simultaneously.
	UE receives MBMS-SCCPCH and PICH.

	
	Number of S-CCPCH reception
	At least two
	One

	
	Reception of PICH
	None
	One

	
	Comment
	
	The reception of PICH does not require FEC decoding and not necessary receive entire frame. The reception is once in DRX cycles. So battery consumption is reduced.

	When PICH informs paging (1):
	Behaviour
	UE receives MBMS-SCCPCH and normal S-CCPCH simultaneously. The behaviour is not different from typical case.
	UE temporarily stops receiving MBMS S-CCPCH and receives normal S-CCPCH that carries paging information.

	
	The loss of MBMS data
	None
	One or two frame loss of MBMS data is occurred because of UE receiving normal S-CCPCH.

	Is current 384kbps class UE possible operation of MBMS?
	
	No, because of two S-CCPCH receptions
	Possible


Note (1): Paging indicator over PICH includes false notification because of a paging indicator is shared among UEs with the same result of 'mod' of IMSI [4]. So there is a case that PICH informs paging indicator but no paging information over S-CCPCH to this UE. The DRX cycles varies from 8 frames to 512 frames.

As shown in table, the merits of method 2 are

1) Reduction of power consumption of MBMS operation and

2) Reduction of UE complexity. The requirement can be similar to current 384kbps class capability.

In [2], TTI length extension for MBMS was discussed. In [2], TTI length extension is calculated in the case of 384kbps reference class. Although this document discusses for the capability parameter, "Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant", to receive simultaneous reception of S-CCPCH brings
a) reduction of bit rate when longer TTI is used or 
b) further increase of UE complexity for the parameter of "Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant".

This is because in 384kbps class, "Maximum sum of number of bits of all turbo coded transport blocks being received at an arbitrary time instant" and "Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant" has the same value.

The disadvantage of method 2 is

1) The loss of MBMS data in one or two S-CCPCH frames when paging indicator informs paging.

The paging information is carried out in the case of 1) actual paging and 2) BCCH modification info [3]. If we assume the requirement of BLER on MBMS as 1%, the data loss by actual paging and BCCH modification is not as frequently as loss of radio condition. We think this data loss can be almost negligible.

3 Conclusion

In this contribution we addressed the UE capabilities for MBMS. In this document, we looked following method. UE usually receive MBMS S-CCPCH and PICH. When PICH informed reception of paging indicators, UE temporally stop receiving MBMS S-CCPCH and receive normal S-CCPCH that carries paging information.
The benefit is UE complexity which essential to high penetration of MBMS and lower power consumption. The disadvantage is loss of MBMS data when PICH indicate paging indicator.

It is suggested to liaise with RAN2 to ask the possibility of this scheme.
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