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Discussion and Decision
1
Introduction
In the RAN2 #66meeting, it is agreed as follows:

· In an MSAP occasion, the dynamic scheduling information for all services is placed together in the beginning of the MSAP occasion. (FFS w.r.t. MCCH location)

· Based on the dynamic scheduling information, the receiver can determine what subframes are used by every MTCH

During that meeting, some companies argued that whether a gap is needed between scheduling information and MTCH’s so that the UE could process the scheduling information before the MTCH’s come. The detail information as follows:

-
Huawei wonders if there would be an gap between scheduling information and MTCH’s so that the UE could process the scheduling information before the MTCH’s come ?  Chairman assumes that if we do not have a gap, it might mean the UE has to receive 1 or 2 subframes more to align the processing. Samsung indicates that if the service ordering is pre-defined, then receiving these 1 or 2 additional subframes might not always be required.

This document addresses how to transmit dynamic scheduling information to improve the receiving reliability. 

2
Discussion
2.1
Dynamic scheduling information transmission mechanism

According to a common understanding, it is not efficient if a UE cannot correctly receive dynamic scheduling message, UE has to continue receiving all MBMS subframes in the scheduling period to find its interesting MTCH subframes. Because dynamic scheduling message uses the same MCS as that of MCCH, We think if not increasing much complexity, we suggest that the dynamic scheduling message is transmitted some times in a scheduling period for increasing the receiving robustness as MCCH repeatedly transmissions.
Proposal 1: The dynamic scheduling message can be transmitted some times in a scheduling period.

2.2
Interval between dynamic scheduling information and MTCH subframes

After discussion in the last meeting, it seems that without a gap, after receiving dynamic scheduling information, UE has to immediately continue receiving at least 1 or 2 upcoming subframes before the UE correctly processing the dynamic scheduling information, in order to be sure that UE can avoid missing the first several subframes if carrying interesting service. For example, see Fig 1. 
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Fig 1
Seen as Fig1, 1) on the MBSFN subframe #1 (black color), UE receives the dynamic scheduling information, 2) on the MBSFN subframe #2 and #3 (red color), UE has to receive MTCH message because of not correctly processing dynamic scheduling information, 3) UE can determine what subframes are used by every MTCH after 2 subframes interval, for the dynamic scheduling information has processed, 4) UE selects suitable subframes to receive interesting MTCH. It seems there are 2 subframes interval and it may cost some extra UE battery to receive the extra subframes.
Practically, because MBSFN subframe may be not continuous, it means that 1 or more extra MBSFN subframes interval can be present in some scenario. Moreover, subframe #9 and #0 for FDD and subframe #0 and #1 and #2 for TDD are always non-MBSFN subframes, if the dynamic scheduling information is carried on the last MBSFN subframes in the previous scheduling period, e.g. subframe #8 for FDD and subframe #9 for TDD, UE may not receive 1 or 2 extra MBSFN subframes in the current scheduling period.
Based on the above analysis and the assumption, UE have enough time to process the scheduling information which is placed in the end of the previous MSAP occasion, because there at least are 2 non-MBSFN subframe interval between dynamic scheduling information and MTCH subframes (e.g.: in FDD subframe#9 and subframe #0). Considering agreement in RAN2 #66 “In an MSAP occasion, the dynamic scheduling information for all services is placed together in the beginning of the MSAP occasion.”, we suggest that the dynamic scheduling information for all services is placed together in beginning of the MSAP occasion and/or in the end of the previous MSAP occasion, in order to both improve the receiving robust of dynamic scheduling information and avoid receiving extra MBSFN subframes, see Fig 2.
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Fig.2
Proposal 2: In an MSAP occasion, the dynamic scheduling information for all services is placed together in beginning of the MSAP occasion and/or in the end of the previous MSAP occasion.
2.3
Acquisition of an dynamic scheduling information
As we know, MCCH message is repeatedly transmitted in every repetition period and UE can stop receiving the duplication if it has succeeded in acquiring MCCH message. Similarly, if the dynamic scheduling information is allowed to transmit several times, UE can also stop receiving the duplication when it has acquired the dynamic scheduling information.

Proposal 3: UE can stop receiving the duplication when it has acquired the dynamic scheduling information.

On the worst possibility that UE has received dynamic scheduling information for 2 or more times but the UE still has not correctly handled it before next MBSFN subframes coming, UE still has to receive 1 or more MBSFN subframes until it succeed in acquiring dynamic scheduling information.

Proposal 4: In an MSAP occasion, UE continue receiving MBSFN subframes carrying MTCHs until acquiring dynamic scheduling information.
3
Conclusion
In the above discussion, we have concluded with the following proposal which we suggest RAN2 incorporate into [1]:
Proposal 1: The dynamic scheduling message can be transmitted some times in a scheduling period.

Proposal 2: In an MSAP occasion, the dynamic scheduling information for all services is placed together in beginning of the MSAP occasion and/or in the end of the previous MSAP occasion.
Proposal 3: UE can stop receiving the duplication when it has acquired the dynamic scheduling information.

Proposal 4: In an MSAP occasion, UE continue receive MBSFN subframes carrying MTCHs until acquiring dynamic scheduling information.
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