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1 Introduction
In this contribution, we discuss the potential issues related to the service continuity of SC-PTM. The main focus on this contribution is to discuss the service continuity between adjacent SC-PTM candidate cells.
2 Discussion
2.1 Alignment of SC-PTM subframes between adjacent SC-PTM candidate cells 
According to the online meeting discussion of RAN2#91 meeting, companies raised the point that by aligning the subframes used for SC-MTCH between adjacent SC-PTM cells, the packet loss during handover or cell reselection can be avoided. However according to the sync protocol, the accuracy of the time stamp is only 10ms, as given in Annex A. This means that within 10ms seconds, the eNB can choose to use any TBS (Transport Block Size) to transmit the MBMS service packet(s). The consequence is that in order to avoid the packet loss during handover or cell reselection, the adjacent candidate cells needs to align both the subframes and the TBS of each subframe. However if we align the TBS of each subframe, the resource efficiency benefit of SC-PTM will be lost
Observation 1: The packet loss cannot be avoided if we only align the SC-PTM subframes, but not the TBS of each subframe.
Observation 2: By aligning the subframes and the TBS of each subframe between adjacent SC-PTM cell(s), the benefit of resource efficiency of SC-PTM will be lost. 
As such, we think that it is not necessary to align the SC-PTM subframes. Instead, we could try to keep the UE on the interested frequency.

Proposal 1: The SC-PTM subframes used for the same TMGI does not need to be aligned between adjacent SC-PTM cells. 
2.2 Assistance information

In order to maintain the continuous reception of SC-PTM service, the UE needs to be informed of SC-PTM information of the neighbouring cell/frequency. And the assistance information can be provided in either SC-MCCH or SIB. By using the SAI of the neighbouring frequency in SIB15, the UE can detect its interested frequency(s). If the intention of SC-PTM service continuity is still to keep the UE on the interested frequency/cell, the legacy SIB15 is sufficient. 
Proposal 2: SIB15 is reused for SC-PTM service continuity.
2.3 IDLE UE

As the analysis given in 2.1, if the target of SC-PTM service continuity is to keep the UE on the interested frequency, then the legacy MBMS service continuity can be reused for SC-PTM IDLE UE. Some clarifications may be required in 36.304.
Proposal 3: The legacy MBMS service continuity of the IDLE UE can be reused for SC-PTM IDLE UE.
2.4 CONNECTED UE

Same as the legacy MBMS service continuity, the eNB knows which neighbouring cell is providing MBMS services. By reporting the interested frequencies, the eNB can handover/keep the UE on the interested SC-PTM frequency/cell. Some clarification may also be needed in 36.331.
Proposal 4: The legacy MBMS service continuity of the CONNECTED UE can be reused for SC-PTM CONNECTED UE.
3 Conclusion
In this contribution, we discussed the detailed UP issues of SC-PTM. RAN2 is kindly asked to discuss following observations and proposals:

Observation 1: The packet loss cannot be avoided if we only align the SC-PTM subframes, but not the TBS of each subframe.
Observation 2: By aligning the subframes and the TBS of each subframe between adjacent SC-PTM cell(s), the benefit of resource efficiency of SC-PTM will be lost. 
Proposal 1: The SC-PTM subframes used for the same TMGI does not need to be aligned between adjacent SC-PTM cells. 

Proposal 2: SIB15 is reused for SC-PTM service continuity.

Proposal 3: The legacy MBMS service continuity of the IDLE UE can be reused for SC-PTM IDLE UE.

Proposal 4: The legacy MBMS service continuity of the CONNECTED UE can be reused for SC-PTM CONNECTED UE.

4 Reference

[1] RAN2#91 meeting minutes.
[2] 3GPP TS 25.446, “MBMS synchronisation protocol (SYNC)”.
Annex A
The followings are abstracted from 25.446.
	Upon reception of a user data frame, the RAN Access interface UP protocol layer within the RAN Access node checks the consistency of the RAN Access interface UP frame as follows:

-
The Frame Handler function checks the consistency of the frame header and the consistency of the packet counter value.

-
Then the RAN Access node utilises the time stamp information to schedule the user data on the radio interface on the next TTI for UTRAN or MCH scheduling period for E-UTRAN as defined in TS 36.300 [6].
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Figure 5.4.1.1-1. Successful Transfers of User Data.



	4.1.1.1 Timestamp

Description: Relative time value for the starting time of a synchronization sequence within the synchronisation period. 

Value range: {0...60000-1} Unit: multiples of 10ms.
Note:
The value range allows for a synchronisation period of 600s.

Field length: 2 octets
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