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1 Introduction
RAN2 discussed the Study Item “Support of Single-cell PTM transmission in LTE” [1] in RAN2#89, and it was agreed that SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS. RAN2 also agreed that the main use case for SC-PTM is public safety. In this contribution, we will discuss the SC-PTM configuration signalling.
2 Discussion
For SC-PTM, the MBMS bearer is carried over PDSCH and the corresponding DL assignments are dynamically provided by PDCCH. SC-PTM transmission would be indicated by an identifier common to a group of UEs, which is called Group-RNTI in this contribution. In order to allow group members to receive MBMS bearers over PDSCH, upon the reception of MBMS Session Start Request message from the MCE for one group, the eNB should broadcast the TMGI and the corresponding Group-RNTI for this group. There are two possible solutions to broadcast the SC-PTM configuration, and both of them are basically existing mechanisms.
Solution 1: SC-PTM configuration in SIB (ETWS-like SIB update)
 
[image: image1]
Figure 1: SC-PTM configuration in SIB
In this solution, a new SIB xx will be introduced to accommodate the SC-PTM configuration. Whenever a group call is activated or deactivated, i.e. a MBMS bearer is established or released, the eNB should inform the users about the SC-PTM configuration update as soon as possible, so as to satisfy the GCSE/MCPTT requirements on latency. To make the SC-PTM SIB update faster, an ETWS-like way could be adopted, where the SC-PTM SIB update is not subject to the SI modification period and upon the reception of a specific paging the UE will re-acquire the SC-PTM SIB at the earliest transmission opportunity.
However, there is a limit to the maximum size a SIB could take (i.e. 1736/2216 bits). Regarding the contents of SC-PTM configuration, supposing TMGI (28 bits) and Group-RNTI (16 bits) are transmitted for each MBMS bearer, the maximum number of MBMS bearers that can be indicated in a cell is about 50, which may be a serious limitation for public safety. Segmentation may be applied for delivery of SC-PTM configuration similarly to ETWS secondary notification, but it would result in more delay to acquire the SC-PTM configuration. Moreover, the lowest paging cycle is 320 ms according to the current specification. This would lead to 320ms latency for the SC-PTM configuration update in the worst case, which may be another serious limitation for public safety.
Observation 1: If SC-PTM configuration is accommodated in SIB, there will be a limitation on the number of MBMS bearers that can be indicated in a cell. Furthermore, the current paging cycle will restrict the fast update of SC-PTM configuration.
Solution 2: SC-PTM configuration in SC-MCCH
  
[image: image2]
Figure 2: SC-PTM configuration in SC-MCCH
In this solution, a new DL logical channel (called here SC-MCCH) is introduced to carry the SC-PTM configuration, just like MCCH for MBSFN. The SC-MCCH is mapped to DL-SCH. The SIB will inform the UE when and how to acquire the SC-MCCH transmitted over PDSCH, including the RNTI with which to decode PDCCH (called here SC-M-RNTI) and the subframe pattern on which to receive the SC-MCCH (called here SC-MCCH repetition period). To achieve the trade-off between MBMS bearer setup latency and UE power consumption for different use cases, SC-MCCH change notification and SC-MCCH modification period could be introduced, just like the MCCH change notification and MCCH modification period for MCCH in MBSFN, as shown in Figure 3. For public safety, to satisfy the GCSE/MCPTT requirement on latency, the SC-MCCH modification period might be configured to a very short value (e.g. the same value as SC-MCCH repetition period). 
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Figure3: Change of SC-MCCH Information

For solution 2, there is no limitation on the number of MBMS bearers that could be indicated in one cell. Also, solution 2 allows the flexibility to achieve the trade-off between MBMS bearer setup latency and UE power consumption for different use cases. 
Observation 2: If SC-PTM configuration is carried on SC-MCCH, there is no limitation on the number of MBMS bearers that could be indicated in one cell. Moreover, it allows the flexibility to achieve the trade-off between MBMS bearer setup latency and UE power consumption.
According to the above analysis, it seems more suitable to introduce a new logical channel (called here SC-MCCH) to carry the SC-PTM configuration.
3 Conclusion 
In this contribution, we discussed the possible solutions for the SC-PTM configuration signalling, and we have the following proposals:
Proposal 1: Capture solution 1 and solution 2 as potential SC-PTM configuration solutions into TR36.890.

Proposal 2: Agree to introduce a new logical channel (called here SC-MCCH) to carry the SC-PTM configuration.
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