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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 to study both idle mode and connected mode support for SC-PTM. In this contribution, we will continue the discussion and propose that SC-PTM reception shall be supported for UEs in Idle mode for the purpose of scalability.
2 Discussion
In RAN2#89, it was agreed that the main use case for SC-PTM is public safety, and we will evaluate SC-PTM against the GCSE/MCPTT requirements.

The scalability requirement for GCSE is described in TS 22.468 [2] as below:
The number of Receiver Group Members in any area may be unlimited.
The scalability requirement for public safety was further discussed in Rel-13 in the scope of MCPTT, and the conclusion is described in TS 22.179 [3] as follow:

The MCPTT Service might support a minimum of 2000 MCPTT Users within an MCPTT Group or a combination of different MCPTT Groups, in every cell of the MCPTT system.
If SC-PTM is only to be supported for UEs in connected mode, the eNB needs to setup a separated RRC connection for each of the MCPTT users, which is quite resource consuming. Due to the limited eNB processing capability (e.g. hardware capability), the supported number of MCPTT users will be limited, which can’t satisfy the GCSE/MCPTT requirements on scalability. Moreover, the support of SC-PTM reception in Idle mode could avoid the latency caused by the paging cycle, which is 320ms minimum. Therefore, it is important for UEs in idle mode to support the SC-PTM reception, just like MBSFN reception.
Proposal: SC-PTM reception is supported for UEs in Idle mode.
According to the simulation results in [4], with the UL CSI/HARQ feedback, SC-PTM can perform group specific link adaptation and HARQ (re-)transmission, which will further improve the radio efficiency. RAN2 already sent an LS to RAN1 asking for further analysis. If RAN1 decides to support the UL CSI/HARQ feedback for SC-PTM, solutions may be further considered to allow the eNB to dynamically switch on/off the UL CSI/HARQ feedback based on e.g. the number of users in the cell. For example, if there are less users, the eNB can choose to switch on the UL CSI/HARQ feedback and enforce all the users to enter into connected mode, to further increase the radio efficiency. However, if there are a lot of users, the eNB needs to switch off the UL CSI/HARQ feedback, allowing the users to go back to idle mode to ensure the necessary scalability. Actually, the simulation results in [4] already show that for increasing number of users per cell, the benefits due to UL CSI/HARQ feedback will gradually disappear.
3 Conclusion

RAN2 is respectfully asked to discuss and agree on the following proposal:
Proposal: SC-PTM reception is supported for UEs in Idle mode.
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