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1
Introduction

At WG2#66bis, RAN2 agreed that UEs would be triggered to receive MCCH by paging and that use of a dedicated MBMS RNTI (M-RNTI) could be adopted for this purpose. Deciding what signalling mechanism should be used to transmit the MBMS page is the responsibility of RAN1, and one purpose of this Tdoc is to trigger an LS to RAN1 to request them to do this. In addition, the potential signalling mechanisms should have some capacity for supporting MBMS related signalling and this Tdoc asks RAN2 to consider whether there is any information that could be usefully signalled on PDCCH and how many bits this might require.
2
Discussion
At WG2#66bis, RAN2 decided to adopt an MBMS notification mechanism and to alert UEs to receive MCCH by signalling on PDCCH using an MBMS specific RNTI.  Furthermore, as part of an MBMS e-mail discussion, the question of whether UE normal paging occasions or MBMS dedicated paging occasions should be used has been discussed. 
What format is used to signal MBMS paging on PDCCH is a decision for RAN1, and it is proposed that RAN2 should trigger this process by sending an LS to RAN1.

In trying to identify whether bits are available in the PDCCH format for signalling MBMS related information, it is suggested that RAN1 might consider the following options. 

1.
 A new, MBMS specific, DCI format could be introduced for use in the common search space. Because the format would be specific to the task, it may be possible to request that a specific number of bits are provided, although economy in length is likely to be important. The CRC would be masked with the M-RNTI code.

Because the introducing of a new DCI format is likely to be the most complex for UE implementations, it is possible that this solution may be the least attractive for RAN1.

2.
Use one of the existing DCI formats that are associated with the common search space i.e. 1A or 1C with the CRC masked by M-RNTI. Because, in the M-RNTI role, the PDCCH transmission would not need to convey any resource or HARQ information, the capacity of the IA or 1C format could, in principle, be available for the transport of MBMS related data, however, RAN1 may wish to use some of the capacity to assign fixed values to reduce the risk of false detection. The 1C format has the sizes 8, 10, 12, 13, 14, 15 bits excluding the 16 bit CRC, and the 1A format has the sizes 21, 22, 25, 27, 27, 28 bits excluding the 16 bit CRC for the bandwidths 6, 15, 25, 50, 75 and 100 MHz respectively. If compatible MBMS signalling is used across all frequency bands, then 1C could provide up to 8 bits and 1A up to 21.
Format 1C appears to offer the lowest PDCCH overhead. Use of M-RNTI will result in the additional load being present in every paging occasion where the M-RNTI has to be transmitted.
3.
Re-use the DCI format 1A together with masking by P-RNTI rather than M-RNTI as suggested by CATT during the user-plane e-mail discussion. The 1A format, when masked with P-RNTI has a number of reserved bits that could be used to indicate that the transmission has an MBMS cause instead of/ as well as a P-RNTI paging cause. For the FDD case the number of bits available is 4 (BW>= 50 PRBS and L/D flag = 1) or 5, and for TDD it is 6 (BW>= 50 PRBS and L/D flag = 1) or 7. For a common solution, 4 bits could be considered as available for MBMS signalling. One code point within the four bit combination i.e. all 0’s could be used to indicate that there is no MBMS paging indicated i.e. the page is for normal paging only.
This method removes the need for additional PDCCH load in those cases where both normal paging and MBMS paging are signalled in the same paging occasion. For those cases where only MBMS needs to be paged, the PDCCH overhead would be higher (almost 50%) than if format 1C were used with M-RNTI. To indicate an MBMS notification only, i.e. not combined with normal paging, it is proposed that an invalid resource allocation i.e. all 1’s is applied.
It is for RAN1 to decide how to signal MBMS paging on PDCCH, but from the above it seems possible that some PDCCH bits may be available for MBMS signalling. The number appears to be 4, via option 3, less than 8 via option 2 and format 1C, and less than 21 for option 2 and format 1A dependent upon how many bits are required to reduce false alarm detection. 
In the context of MBMS signalling relating to paging, two potential uses for PDCCH signalling bits are identified here:-

a. If multiple MBSFN areas are supported in Rel-9 or in a later release, bits could be used to indicate the MBSFN areas (MCCH) for which change is being signalled.

b. Bits could be used to indicate service groups in a similar manner to that used for MICH in UMTS.
It is proposed that b. is not considered further since it has already been rejected for LTE, and it is likely to require more bits than are available within the PDCCH format. For a. it would appear that it could be possible to indicate which of four or more than four MCCH are the cause of the MBMS paging event, e.g. via a bitmap, dependent upon the DCI format that RAN1 selects.

It is therefore proposed that:-

P1:
RAN2 should discuss whether it wishes to utilise PDCCH signalling bits and how many could be required.

P2:
RAN2 should request RAN1 to decide on the PDCCH signalling mechanism that is to be used for MBMS notification.

3

Conclusion

This Tdoc makes the following proposals:
P1:
RAN2 should discuss whether it wishes to utilise PDCCH signalling bits and how many could be required.

P2:
RAN2 should request RAN1 to decide on the PDCCH signalling mechanism that is to be used for MBMS notification.

