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1. Introduction

Requirements for MC-PTT and GCSE are evaluated for SC-PTM with assumptions under the condition that evaluation is revisited when the solutions are agreed. Evaluations on latency and radio efficiency were captured in the TR with certain assumptions. However how to realise SC-PTM delivery solution was not yet discussed. in this contribution, we discuss possible solution for SC-PTM.
2. Discussion

Latency evaluation uses set of assumptions on potential SC-PTM solution for delivery of service. Steps used in solution considered during latency evaluation are:

1).  Broadcast of SC-PTM configuration scheduling information, equivalent of SIB13 for MBMS. Contains SC-RNTI, scheduling periodicity and scheduling occasions
2).  Periodic transmission of SC-PTM configuration information, equivalent of MCCH in MBMS  carrying TMGI to G-RNTI mapping, periodicity of G-RNTI scheduling and scheduling occurrence for the service supported on the cell.

3).   Delivery of the service at the G-RNTI scheduling occurrences where allocated resources are signalled over PDCCH.

As shown in [R2-152532], the assumed value 40/80ms in the captured latency evaluation for SC-PTM configuration information is too low to address RRC_Idle UEs. In order to support for RRC_Idle UE power saving (the objective of sending the UE to RRC_Idle), periodicity of SC-PTM should take in the range similar to values used for paging cycles. Typical value is 640ms.

The UEs are required to check for change of SC-PTM configuration at each SC-PTM configuration modification boundary. After acquiring the configuration information (G-RNTI) for the interested service, the UE is required to monitor PDCCH for potential scheduling of the interested service. Continuous monitoring of PDCCH for potential scheduling does result in UE power wasting unnecessarily. The scheduling occurrences of the service could also be provided together with the G-RNTI to allow for UE power saving. 

If typical value of 640ms periodicity is assume for SC-PTM configuration and scheduling occasion of the service is to be provided with the SC-PTM configuration, the network is required to make the decision of scheduling occasions of the service in advanced. It is questionable whether the scheduling occurrence of the service could be decided far in advance which negatively impact on the scheduling flexibility of the eNB, where shared resources are used for unicast and SC-PTM transmission. 

If the scheduling occurrence of the service cannot be decided when the G-RNTI mapping information is provided due to the unavailability of traffic characteristics, or allow for scheduling flexibility, another mechanism is required to inform the UE of scheduling occurrence of the service within a SC-PTM configuration period. A similar purpose is served by the scheduling information provided over MSI in MBMS. The required steps for SC-PTM scheduling are:
1). Broadcast of SC-PTM configuration scheduling information, equivalent of SIB13 for MBMS. Contains SC-RNTI, scheduling periodicity and scheduling occasions

2). Periodic transmission of SC-PTM configuration information, equivalent of MCCH in MBMS  carrying TMGI to G-RNTI mapping, and occurrences of SC-PTM scheduling information

3). Transmission of SC-PTM scheduling pattern for the service. 
4). Delivery of the service at the G-RNTI scheduling occurrences where allocated resources are signalled over PDCCH.
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Figure 1: illustration of steps involved in SC-PTM transmission
Proposal 1: RAN2 to discuss  whether scheduling occurrence of the service can be provided together with G-RNTI mapping information or more frequent transmission (compared to the periodicity of SC-PTM configuration information) of scheduling occurrence of the service is required for scheduling flexibility. 

Proposal 2: RAN2 is requested to discuss and agree on the basic scheduling steps to provide a service over SC-PTM. 

The periodicity of SC-PTM configuration information plays an important role in the latency of the SC-PTM delivery. As discussed above, the values for periodicity of SC-PTM configuration information should be comparable to the idle mode paging cycle used in order to support RRC_Idle mode UEs. Typical value of idle mode paging cycle is 640ms.

SC-PTM configuration information is seen equivalent of MCCH in MBMS. If same value for the period of SC-PTM configuration and MCCH modification period are considered in the latency evaluation, resulted latency of the both MBMS and SC-PTM becomes comparable to each other. 

Note that even though shortening of MCCH modification is identified as a possible enhancement during group communication study, no work is carried out due no necessity for shortening of MCCH was shown. i.e. the GCSE requirements were met by the pre-configured MBMS bearer.  If, however, short MCCH is seen necessary, it could be considered for under TEI-13 or future release.
Observation 1: Periodicity of SC-PTM configuration information is the dominating factor in latency evaluation. Latency of MBMS and SC-PTM delivery mode are comparable if the same value for periodicity of SC-PTM configuration and MCCH modification period is used.

Radio resource efficiency was discusses based on the presented simulation results in the last RAN2 meeting. Radio efficiency evaluation based on three different simulations is captured in the TR. Simulation results conclude the similar trend of radio efficiency usage vs number of UEs in the cell and number of cells used in the transmission. Radio efficiency of MBMS is a function of the number of cells involved in the transmission. If the UEs are distributed in a number of cells, MBMS would provide radio efficiency better than unicast or SC-PTM. If the number UEs in the cell is very small, unicast transmission outperforms SC-PTM and MBMS. When the large number of UEs in a cell, MBMS outperforms SC-PTM and unicast in terms of radio efficiency. SC-PTM outperforms unicast and MBMS only in a narrow region where the number of UEs in the cell is higher than a threshold and lower than another threshold. Scenario where SC-PTM outperforms unicast and MBMS becomes even narrower if feedback mechanism is not considered for SC-PTM. What can be concluded from the simulations captured in the TR is that the number of UEs in a cell and the selection of the transmission mode based on the number of UEs in a cell would provide the optimal radio efficiency.
Observation 2: Resulted radio resource efficiency is a function of the number of UEs in a cell and the number of cells involved in the transmission. If the number of UEs in a cell is not taken into account in the selection of transmission type for a service, no conclusion can be made about Sc-PTM in terms of radio efficiency – it could be better or worse.

It is assumed in the SC-PTM discussion that MC-PTT AS would provide the MCE of list of cells which require the transmission of service together with the bearer setup information. The MCE makes the decision to support the service over MBMS or SC-PTM based on the information available at the MCE. Currently only the cell list information is assumed to be available at the MCE. 

As per the observation 2, the number of UE information should also be taken into account in selecting the appropriate transmission type to achieve improved radio efficiency. Method for obtaining the number of UEs receiving the service should be discussed in order to design end to end solution providing service over SC-PTM which resulted in improved radio efficiency. 

There are number of approaches which could be considered for obtaining number of UE information. One approach is to use rel-10 counting based approach. However, rel-10 counting procedures are designed only for counting RRC_Connected UEs. SC-PTM is supported for both RRC_Idle and RRC_Connected UEs. Thus, a new method is required for counting RRC_Idle UEs. Note that Rel-10 counting is designed to decide whether to provide the service over MBMS or not. Given that the threshold of switching from unicast to MBMS is very low, there is no need to have accurate counting of the UE in the cell. However, unicast <->SC-PTM <-> MBMS requires accurate counting because  the region where SC-PTM outperforms the other two transmission modes is very narrow hence the decision on transmission is sensitive to the accurate number or UEs interested in the service.
Another approach can be taken for obtaining the number of UEs in a cell is to provide the UE information from the MC-PTT AS to the MCE. To our knowledge, there is no method available today to compute the number of UE information at the MC-PTT AS. The MC-PTT AS functions are out of RAN2 scope. Therefore, SA2 should be consulted with regards to the feasibility of obtaining UE information via MC-PTT AS.
Proposal 3: RAN2 is requested to discuss the end to end procedure for operation of SC-PTM such that introduction of SC-PTM may result in improved radio resource efficiency.
3. Conclusion

In this contribution, we have discussed support of SC-PTM service reception from latency and radio resource efficiency point of view.  First half of the section set out of steps required in the scheduling of SC-PTM transmission over radio interface, while the second half of the paper discussed the requirements on end-to-end solution in support of SC-PTM. The following observations and proposals were made.

Proposal 1: RAN2 to discuss  whether scheduling occurrence of the service can be provided together with G-RNTI mapping information or more frequent transmission (compared to the periodicity of SC-PTM configuration information) of scheduling occurrence of the service is required for scheduling flexibility. 

Proposal 2: RAN2 is requested to discuss and agree on the basic scheduling steps to provide a service over SC-PTM. 

Observation 1: Periodicity of SC-PTM configuration information is the dominating factor in latency evaluation. Latency of MBMS and SC-PTM delivery mode are comparable if the same value for periodicity of SC-PTM configuration and MCCH modification period is used.

Observation 2: Resulted radio resource efficiency is a function of the number of UEs in a cell and the number of cells involved in the transmission. If the number of UEs in a cell is not taken into account in the selection of transmission type for a service, no conclusion can be made about Sc-PTM in terms of radio efficiency – it could be better or worse.

Proposal 3: RAN2 is requested to discuss the end to end solution for operation of SC-PTM such that introduction of SC-PTM may result in improved radio resource efficiency.
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