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1. Introduction

RAN2 discussed the newly approved Study Item “Support of Single-cell PTM transmission in LTE” (see RP-142205), which studies provisioning of multicast via PDSCH on a per cell basis, instead of providing multicast via PMCH over the whole MBSFN area. RAN2 assumes that SC-PTM reuses the MBMS system architecture and acts as a complementary bearer type of MBMS. 

2. Discussion
RAN2 would like RAN3 to support the study of the potential impacts on architecture and network interfaces for SC-PTM and decide which node determines whether to use SC-PTM or MBSFN. Below section discusses three alternatives for which node make decision.
2.1 Alternative 1: MCE decide bearer type

In this alternative, SC-PTM is transparent to core network and application. Application/GCSE AS doesn’t differentiate SC-PTM and eMBMS (MBSFN). MCE makes decision on the bearer type between MBSFN and SC-PTM.

Some information should be provided to the MCE for the bearer type decision. The information could be provided via counting procedure or from GCSE server.
Based on counting:

The counting is enhanced to count the both Idle and connected mode UE. The eNB report the user number per cell to the MCE. Based on the counting result, the MCE can make the decision.

Based on information from GCSE server:

All the GCSE users report its location (i.e. cell Id) to the GCSE server, the GCSE server send the cell list to the MCE. MCE make decision based on the cell List included in the Session Start. If the cell list can be mapped to one MBSFN area, the MCE decide to use MBSFN mode, if the cell can not be mapped to one MBSFN area, the MCE decide to use the SC-PTM mode.
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Figure 1: Alternative 1: MCE make decision

1. The GCSE server sends session start request message to the BMSC. 
2. BMSC sends the session start response message to the GCSE server.

3. The BMSC/core network sends MBMS Session Start Request message to the MCE. The message includes the TMGI and eMBMS service area.
4. MCE sends the MBMS Session Start Response message to the core network/BMSC. 

5. MCE perform counting procedure to get the UE location, including RRC connected mode UE and Idle mode UE.
6. MCE make decision on if the SC-PTM mode should be used, based on the UE location, UE capability and eNB capability.

If MCE make SC-PTM decision based on the information provided by counting procedure. The eNB can receive the UE location and UE capability via RRC connection setup procedure and counting procedure. eNB report UE location to MCE. If some UE don’t support SC-PTM reception, eNB reports SC-PTM mode is not possible to MCE.
If MCE make SC-PTM decision based on the information from the GCSE server, the GCSE include the Cell List only if all the UEs support SC-PTM reception. 

For the eNB capability, either we assume all the eNBs are upgrade to support SC-PTM or the eNB reports its capability to the MCE in the M2 Setup Procedure. If SC-PTM capability is not supported in the eNB, only MBSFN mode can be decided by the MCE.

7. MCE sends the MBMS Session Start Request message to the eNBs in the targeted MBMS service area. If SC-PTM is used, the MCE include the Cell List in the MBMS Session Start Request message.
8. eNB sends the MBMS Session Start Response message to the MCE.
9. If the Cell List is included and if the eNB has cell within the Cell List, the eNB sends the MBMS control signalling and MBMS data via DSCH. If the Cell List is not included, the eNB will use normal MBSFN mode.
Since counting procedure currently don’t support counting idle mode, enhance counting will have big spec impact, so we think it is better GCSE server provide Cell List to the MCE based on UE reporting through application layer.
Proposal-1: MCE decides transmission mode based on Cell List in the MBMS Session Start Request message.
Proposal-2: MCE sends the Cell List to the eNB if SC-PTM mode is decided.
Proposal-3: MCE receives the eNB capability in the M2 Setup procedure.
2.2 Alternative 2: eNB decide bearer type

In this alternative, the eNB can make decision based on UE number and UE location after receiving MBMS Session Start Request message. But the eNB don’t know the situation of neighboring eNBs. If only one eNB decides to use SC-PTM and neighboring eNBs decide to use MBSFN mode, there will be transmission hole in the MBSFN area. This option should be ruled out.
Proposal-4: eNB make decision should be ruled out.

2.3 Alternative 3: GCSE or BM-SC decide bearer type

In this alternative, UE reports cell level location information to GCS-AS or BM-SC. So, GCS-AS and/or BM-SC could decide the bearer type between MBSFN, SC-PTM and unicast based on UEs’ location, interest and capability.

The MCE receives the MBMS Session Start Request containing Cell list and SC-PTM indicator, if the SC-PTM indicator is included, the MCE send MBMS Session start to the eNB has cells within cell List. Otherwise, the MCE mapped Cell List to the MBSFN area and send the MBMS Session Start Request to all eNBs in the MBSFN area.
The eNB receives the MBMS Session Start Request containing Cell List, the eNB can configure the SC-PTM mode. 
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Figure 2: Architecture Alternative 2: GCS-AS or BM-SC decide

1. UE reports its location and capability to the GCSE server.
2. The GCSE server sends session start request message to the BMSC and BMSC forwards it to the core network. The message may include Cell List and SC-PTM indicator. The SC-PTM indicator is set if only all the UE supports SC-PTM mode.
3. BMSC sends the session start response message to the GCSE server.

4. The core network sends MBMS Session Start Request message to the MCE. The message includes the TMGI and eMBMS service area.
5. MCE sends the MBMS Session Start Response message to the core network. If eNB don’t support SC-PTM, MCE sends MBMS Session Start Failure message to the core network. All the eNBs are upgrade to support SC-PTM or the eNB reports its capability to the MCE in the M2 Setup Procedure.
6. If the Cell List and SC-PTM indicator is included, the MCE sends MBMS Session Start Request to eNB having cell in Cell Id List. MCE include the Cell List in the MBMS Session Start Request message.
7. eNB sends the MBMS Session Start Response message to MCE.
8. If the Cell List is included in MBMS Session Start Request and if the eNB has cells within Cell List, the eNB joins the IP multicast group, sends the MBMS control signalling and MBMS data via DSCH. If there is no Cell List is included, the eNB will use normal MBSFN mode.
GCSE server make decision have similar standard impact as MCE make decision, while since MCE have better knowledge on the relationship between cells and MBSFN area, GCSE don’t know that since it is out of operator scope, so we have slightly preference on the MCE make decision.
Proposal-5: MCE make decision is preferred compared to GCSE server make decision.
3 Proposal
In this document, we discussed how to provide SC-PTM by using eMBMS architecture. It is proposed:

Proposal-1: MCE decides transmission mode based on Cell List in the MBMS Session Start Request message.
Proposal-2: MCE sends the Cell List to the eNB is SC-PTM mode is decided.

Proposal-3: MCE receives the eNB capability in the M2 Setup procedure.

Proposal-4: eNB make decision should be ruled out.

Proposal-5: MCE make decision is preferred compared to GCSE server make decision.
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