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1 Introduction

In the E-mail discussion on MBMS notification (67#33), the issue of what do we want to indicate on PDCCH has been discussed but not achieved a common understanding. In this contribution, we like to discuss this issue in detail.

2 Discussion

2.1 Requirement Analysis for MBMS Notification
In Rel-9, It was agreed that only one MCCH mapping one MBSFN area is supported, and overlapping MBSFN areas is not be considered. However, for forward compatibility, multiple MCCHs and multiple MBSFN areas still should be considered in designing MBMS notification. 
Therefore, when a UE monitors M-RNTI in Paging/MBSFN subframes, it seems benefit for the UE to distinguish which MCCH will be changed in Multiple MBSFN areas, some similar viewpoints are stated in [2] [3]. We suggest that UE should know which MCCH will be change by reading MBMS notification.
Meanwhile, if there is enough PDCCH bit space, it can be further optimised for the UE to be notified which MBMS service group will be changed. So we suggest that UE should know which MBMS service group will be change in case of enough PDCCH bit space by reading MBMS notification.

Proposal 1: MBMS notification content should firstly indicate the changed MCCH and then indicate the changed MBMS service group.

2.2 Feasible confiuguration method on PDCCH bit space
From RAN1’s standpoint, it is simpler that there is one DCI format is chosen for MBMS notification.  However, the number of MBSFN areas is changeable in different deployment and how to fully use these PDCCH bits should be taken into account.

In this paper, we propose that those fixed numbers of PDCCH bit space is feasibly configured to indicate both changed MCCH and changed MBMS service group, i.e. feasible PDCCH bits are configured for one or more MCCHs and MBMS service groups.

The below example depicts this proposal. On the assumption that there are 8 bits in the PDCCH bit space for MBMS notification based on a certain DCI format.
If 8 MCCHs (support 8 MBSFN areas), then the bits of MBMS service group= 8 div 8= 1 bits

If 4 MCCHs (support 4 MBSFN areas), then the bits of MBMS service group= 8 div 4= 2 bits

If 2 MCCHs (support 2 MBSFN areas), then the bits of MBMS service group= 8 div 2= 4 bits

If 1 MCCHs (support 1 MBSFN areas), then the bits of MBMS service group= 8 div 1= 8 bits

Seen as figure 1, in the case of 4 MCCH, PDCCH bit space is divided into 4 equal parts, each part can be used to indicate the MBMS service groups (two groups) in the corresponding MBSFN area, i.e. bit (0) is used to indicate service group one in MBSFN area 1(corresponding to MCCH1).
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Fig 1 
Another similar example is shown as figure 2 and let the PDDCH bit space be 24 bits. It means the more PDCCH bit space is provided, the smaller MBMS service group granularity can be acquired.
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Fig 2
If (A div B) is not divisible, it is not an essential issue and easy to draw a simple table to map the relation among {PDCCH bits, MCCH number, MBMS service group}.

From the above example, we provide a method on how to use feasible bit space to indicate both changed MCCH and changed MBMS service group. 

1) There are total bits (named A) in PDCCH bit space by a certain DCI format;

2) There are one or more MCCHs (named B), which is configured in SIB12 (MBMS specific SIB) corresponding numbers of MBSFN areas, specifically, in Rel9, only one MBSFN area and one MCCH, i.e. B is equal to 1. So UE can acquire how many MCCHs in SIB12 in advance.

3) There are (A div B) bits to indicate the changed MBMS service group.
Proposal 2: PDCCH bit space should be even divided into one or more parts according to MCCH numbers, each part is used to indicate the MBMS service groups.

3 Conclusion

In this contribution, the following proposals are given, and RAN2 is kindly asked to discuss and accept them.
Proposal 1: MBMS notification content should firstly indicate the changed MCCH and then indicate the changed MBMS service group.
Proposal 2: PDCCH bit space should be even divided into one or more parts according to MCCH numbers, each part is used to indicate the MBMS service groups.
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