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1 Introduction 
In RAN3#65bis meeting, it’s concluded that BMSC provides a parameter – ‘minimum time to wait’ to MCE, before the first data arrives.
This paper discusses several options for this issue.
2 Discussion
Minimum Time to Wait
According to [3], there is duration between MBMS session start transmission and data transmission.

4.4.2.5 Period between Session Start and First Data Arrival

Session Start indicates that the transmission is about to start. The time delay between a Session Start indication and actual data should be long enough for the network actions required at Session Start to take place e.g. provision of service information to the UTRAN, establishment of the bearer plane.

This duration varies from 1 second to 256 seconds, according to UMTS specification.[4]
In LTE MBMS, the E-UTRAN will use this time interval to prepare resource allocation, notify UE on Session Start, and update MCCH, etc. The time interval between MCCH update and actual starting time of data transfer is the waiting time for UE. It’s easy to be concluded that the waiting time is minimized if MCCH updating and the first data transmission happen in same modification period.. Figure 1 shows an example of not minimized time to wait. Figure 2 shows example of minimized time to wait. UE will wait one more Modification period in figure 1 compared to example in figure 2. 
Note: The time to wait can’t be decrease any more because BM-SC has no information of modification boundary of modification period. So, the time of MCCH updating and actual first data transfer can’t be aligned.
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Figure 1: example of time to wait, Not minimized
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Figure 2: example of Minimum Time to Wait 
Thus, to minimize the time to wait, MCE shall indicate eNBs to update MCCH in the MCCH modification period in which the first SYNC sequence will be transmitted. As result, MCE needs information of which MP the first SYNC sequence will be mapped onto.
Option 1: BM-SC indicates Transmission time of first SYNC PDU
This option is similar to solution in that of UMTS, MBMS Session Start message indicates the interval between MBMS Session Start and transmission time of first service packet from BM-SC. [4]
Because according to SYNC protocol, eNB uses timestamp of SYNC sequence to map SYNC PDUs into air I/F scheduling period but not transmission time from BM-SC, MCE can’t use the Transmission time to decides the schedule period in which first SYNC PDU will be transmitted. Figure 3 show the difference between transmission time from BMSC and actual transmission time in air interface. 
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Figure 3: Timeline of SYNC processing 
So, if MCE uses the transmission time of first SYNC PDU as the benchmark to decide MCCH updating time, it may make un-optimized decision as shown in figure 4. 
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Figure 4: Possibly un-minimized time to wait according to Tx time from BM-SC
Option 2: BM-SC indicates Timestamp of First SYNC Sequence
In this option, BM-SC indicates the Timestamp of First SYNC Sequence in MBMS Session Start message.
According to SYNC processing, eNB schedules the SYNC sequence according to timestamp and schedules it in the next scheduling period after the time indicated by its timestamp. So, if MCE knows the timestamp of first SYNC sequence of a service, MCE can calculate the scheduling period in which first SYNC sequence will be transmitted. 
Further, MCE has the information of MCCH modification boundary, it can know the corresponding MCCH modification period of the schedule period mentioned above. 
It’s assumed BM-SC has the information on when the first SYNC sequence will be transmitted from BM-SC. Since BM-SC controls the data transmission this assumption can be guaranteed.
The timestamp can be calculated according to following formula.[2]
Timestamp = Transmission Time from BM-SC + Max TNL Transport delay + SYNC sequence length + extra processing delay in eNB;
Proposal 1: Time stamp of first SYNC sequence is indicated in MBMS Session Start Message. 
Proposal 2: MCE shall update MCCH according to Timestamp of first SYNC PDU to minimize waiting time.
Further benefit to indicate timestamp of first SYNC Sequence
In LTE MBMS, dynamic multiplexing is employed. Several MBMS services are multiplexed in more schedule period. To prevent damage of MBSFN transmission, packet loss detection is required for eNB with the help of SYNC protocol. If packet loss occurs, eNB should mute corresponding TTIs until synchronization is recovered. 

The service data are transmitted in the form of SYNC sequence. The SYNC sequence is defined in such a manner that “an increase of the timestamp value by one or more SYNC sequence lengths shall be interpreted as an implicit start-of-a-new-synchronization-sequence-indicator”[2]. In other words, timestamp between neighboring SYNC sequence is fixed and is called SYNC sequence length. 

Further more, SYNC control frame is transmitted at the end of every SYNC sequence, even if there are no data frames in that SYNC sequence, which can be called idle SYNC sequence. 

Thus, eNB can implement packet loss and idle detection on SYNC sequence basis. For an example, if eNB receives a SYNC sequence with timestamp T, and the SYNC sequence length is L, eNB can know the next SYNC sequence timestamp is T+L. Before eNB schedules the SYNC sequence T, it should check if packet loss occurs or not. 

If BM-SC indicates eNB the timestamp of the first SYNC sequence of the MBMS service, the eNB can start to check packet loss from the time point indicated.

Otherwise, if the first one or few SYNC sequences are lost totally, eNB can’t even know the lost, because eNB has no idea on the start of first SYNC sequence. 

Proposal 3: eNB starts SYNC PDU loss detection according to the timestamp indicated in MBMS Session Start. 

3 Conclusion 
In this contribution, we demonstrated the problem of UP synchronization on MBMS Session Start. We propose for RAN3 to agree on the following proposals:
Proposal 1: In MBMS Session Start message, BMSC indicates the timestamp of first SYNC Sequence. 
Proposal 2: MCE shall update MCCH according to Timestamp of first SYNC PDU to minimize waiting time.

Proposal 3: eNB starts SYNC PDU loss detection according to the timestamp indicated in MBMS Session Start. 
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