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1   Introduction 
Last RAN3 meeting agreed no change to the SYNC protocol for SC-PTM. But it is left FFS for the eNB’s behavior. This contribution analyzes the issues and proposes a way forward.

2   Detailed Analysis 
Current Stage-2 TS36.300 and TS25.446 defines the eNB’s behavior when it receives the SYNC PDU. When the eNB receives the SYNC PDU, it needs to schedule the data transmission. 
TS36.300 States:
The eNB shall schedule the received data packets in the first MSP following the time point indicated by the timestamp unless the MBMS service is suspended, in which case no packet shall be sent by eNB.
The following figure shows an example for MBSFN transmission. When the eNB receives the SYNC PDU, it needs to buffer the MBMS data for the transmission in the next MSP. 
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Figure 1 – MBSFN transmission example
But this restriction may not be needed for SC-PTM. In SC-PTM, the eNB can send the MBMS data over the air when it receives the SYNC PDU. This can further reduce the delay for public safety MBMS sessions. An example is shown as below:
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Figure 2 – SC-PTM transmission example
Observation 1: In SC-PTM, there may be no need for the eNB to wait for the next MSP. 

Another issue is about the muting when the eNB failed to receive one or more consecutive SYNC PDUs. 
TS36.300 states:

10. If two or more consecutive SYNC SDUs within a SYNC bearer are not received by the eNB, or if no SYNC PDUs of Type 0 or 3 are received for some synchronization sequence, the eNB may mute the exact subframes impacted by lost SYNC PDUs using information provided by SYNC protocol. If not muting only those exact subframes, the eNB stops transmitting the associated MCH from the subframe corresponding to the consecutive losses until the end of the corresponding MSP and it does not transmit in the subframe corresponding to the MSI of that MSP.

TS25.446 states:

If multiple consecutive RAN Access interface UP frames carrying the user data are incorrectly formatted or cannot be correctly treated by the receiving RAN Access interface UP protocol layer, or if multiple consecutive frames loss is detected due to gaps in the sequence of the received frame numbers, the RAN Access node shall, if packet length information in Type 3 is not provided,
…

-
in case the RAN Access Interface UP is the M1 UP,
-
cease to provide user data to the radio interface protocol entities and wait until the next dynamic scheduling interval, as described in TS 36.300 [6].
If packet length information in Type 3 is provided, the RAN Access nodes could cease to provide user data to the radio interface protocol entities for those lost subframes.

The muting ensures the data transmission in an MBSFN area is synchronized even when some eNBs failed to receive one or more SYNC PDU(s). But this does not apply to SC-PTM. The eNB can continue to transmit the remaining SYNC PDUs. SC-PTM enables more efficient radio resource utilization in cases when the muting would be used during MBSFN transmission. 
So we proposed to update the agreed TP ([2])
---

5.x System Architecture

SC ptm transmission is assumed to be a complementary bearer type for MBMS transmission (in addition to MBSFN transmission), i.e. the Rel-12 MBMS architecture is reused. 
MCE is the node to make the decision on whether to use SC ptm or MBSFN. In case of distributed MCE architecture, ensuring the same decision in all MCEs (located in eNB), with regards to existing MBSFN areas, requires more coordination effort (e.g. via OAM).
The main changes with respect to the current MBMS architecture include: 

· Uu interface (out of RAN3 scope).
· M2 interface: provide information received from the CN (including the list of cell identities and QoS information for the service) to the eNB e.g. in M2AP: SESSION START REQUEST message, so that the eNB uses SC ptm for the related MBMS service in the relevant cell(s), in case the MCE decides to use SC ptm.
· As the BM-SC is not aware of whether SC ptm or MBSFN is used, it is preferred to continue to use the current M1 interface for user plane. Unlike the MBSFN, the eNB may schedule the data transmission as soon as the eNB receives the MBMS data taking into the account a possible need for in-order transmission of RLC PDUs. In case the eNB fails to receive one or more consecutive SYNC PDUs, or SYNC PDU Type 0 or 3, the eNB just ignore those SYNC PDUs and continue the transmission of remaining MBMS data over the air interface.   
---

Proposal 1: Update the TR with the above text.

3   Conclusion and Proposals

This contribution analyzed the SYNC in SC-PTM. Our proposals are:
Proposal 1: Update the TR with the above text.
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