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1   Introduction
In this contribution, we analyses the questions mentioned in the LS from RAN2 [1]:
	At RAN2#89, 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. RAN2 is targeting GCSE requirements (and MCPTT if available) for the SC-PTM transmission.

RAN2 noticed that the SA2 Study Item “Study on MBMS Enhancements” is considering "improvements to allow establishment of MBMS bearers using target area information (e.g. a list of cell identifiers), as distinct from using an MBMS Service Area".

RAN2 would like to focus on radio interface enhancements, and would like RAN3 to support the study of the potential impacts on architecture and network interfaces for SC-PTM.
In order for the SC-PTM transmission to work, RAN2 would like SA2 and RAN3 to provide feedback on  what information could be provided so that the eNB can know which MBMS service(s) to provide in which of its cell(s). 

Furthermore, 
RAN2 would like RAN3 to study which node determines whether to use SC-PTM or MBSFN. 


2   Discussion
2.1 Which node determines whether to use SC-PTM or MBSFN
Take Figure1 as an example, the group of users are mainly located in few cells: 

· If MBSFN is performed, and if the MBSFN area includes all the cells in the figure, the neighbour cells (cell 2, 3, 4, 5, 8, 9, and 10) will also need to perform MBSFN even without users of this group in their coverage. 

· If SC-PTM is uses, cell 1, 6 and 7 will transmit the data to the group of UEs. It is not needed for the other cells to reserve resources for MBSFN transmission and the radio resources in the whole network could be used in a more efficient and flexible way.
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Figure1. SC-PTM based on UE location

In order to make the decision on whether SC-PTM will be triggered, it is needed to know the number of cells with UEs in the group, and the eNB capability on supporting of SC-PTM (via OAM). Then if the related eNBs support SC-PTM, and the number of cells is small, e.g. less than a threshold, SC-PTM could be triggered. 

Assume the GCS-AS will send the cell list in the session start procedures (as an outcome of eMBMS enhancement of SA2 WI), the BM-SC, MBMS-GW, MME, MCE will be able to get the cell list information. As SC-PTM is mainly focus on how to carry eMBMS bearers over PDSCH instead of PMCH in the radio interface, it is better to make the decision at the node which is closer to the eNB. As MCE is the node which knows the mapping relation between cells and MBSFN areas, it is preferred to make the decision on whether to use SC-PTM or MBSFN by MCE.
MCE is a logical entity, there are centralized and distributed MCE architectures.
· In centralized MCE architecture, the MCE is able to make the decision on whether to use SC-PTM or MBSFN for all the related cells in the MBSFN area, e.g. in case the cell number of the received cell list is smaller than a threshold, the SC-PTM will be triggered in these cells.
· In distributed MCE architecture, the MCE manages this function for a single eNB of SC-PTM, as it is needed to make the same decision in all the distributed MCEs in the MBSFN area. The same cell number threshold to trigger SC-PTM shall be configured by OAM, then in case these distributed MCEs receive the same cell list in the session start messages, if the number of the cells is less than the configured threshold, all of them will decide to perform SC-PTM for the service.

Observation: MCE is able to make the decision on whether to use SC-PTM or MBSFN by MCE in both centralized and distributed MCE architectures.
Proposal 1: the MCE makes the decision on whether to use SC-PTM or MBSFN.
2.2 Potential impacts on architecture and network interfaces
It was stated in the objective of the Study Item that solutions should reuse the existing eMBMS system architecture and focus on the radio efficiency improvement. 
	RAN2 Agreement in RAN2#89 meeting:
1
RAN2 assumes that SC-PTM reuses the eMBMS system architecture and acts as a complementary bearer type of eMBMS.



According to the Study Item objective and RAN2 agreement, we suggest to reuse existing eMBMS architecture, reuse the nodes (i.e. BM-SC, MBMS-GW, MCE), the interfaces between these nodes (i.e. M1, M2, M3), and the procedures as much as possible. 

[image: image2.emf] 

UE  

GCS AS  

BM  -  SC   eNB  

M  1  

S  /  P  -  GW  

MBMS   -  GW  

SGmb  

SGimb  

MME  

HSS  

S  6  a  

Uu  

PCRF  

Gx  

GC  1  

S  1  -  u  

S  1  -  MM  E  

S  -  11  

M  3  

Sm  

SGi  

MB2 - C  

Application  

domain  

Rx  

MB2 - U  

M CE  

M  2  


Figure2. System architecture model
As shown in Figure 1, assuming MCE is the node to make the decision on whether to use SC-PTM or not, the main changes will focus on: 

· Uu interface, it is under RAN2 responsibility, e.g. it is needed to discuss how to carry eMBMS bearers over PDSCH instead of PMCH in the radio interface, i.e. MTCH and MCCH are mapped on DL-SCH for SC-PTM transmission.
· M2 interface, it is needed to discuss what information could be provided so that the eNB can know which MBMS service(s) to provide in which of its cell(s), e.g. include the QoS information of the service received from MME, and introduce a SC-PTM indicator, in M2AP: SESSION START REQUEST message towards the eNB.
· to include the cell list information in session start procedure over MB2-C, SGimb, Sm, M3, M2 interfaces (reuse SA2 WI: MBMS enhancement output if possible)
· Currently, every packet in M1 contains the SYNC protocol information which is encapsulated at BM-SC. As the BM-SC and MBMS-GW are not aware of whether SC-PTM or MBSFN is performed, it is preferred to keep their behaviors unchanged. The change is that upon reception of the SC-PTM indicator, the eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol for the data transmission of that service.
2.3 High level procedure
Figure 3 illustrates the high level procedure for SC-PTM transmission.
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Figure 3: High level procedures for SC-PTM
· Step 1: UE reports its location information (e.g. ECGI of the current cell) to the GCS AS via application layer signalling, e.g. when the UE joins the GCSE group or when the UE location is changed.
· Step 2/3: According to the group member distribution for one group, for cells where multiple group members are located, GCS AS requires BM-SC to establish MBMS bearer(s) for group communication, and a list of cells is provided to the BM-SC as the target area information (i.e. cell list).  

· Step 4/5/6: Appropriate MME/MBMS-GW/MCE node(s) are selected according to the SAI(s) and cell list information provided by GCS AS. 
· Step 7: MCE decides to use SC-PTM to carry the MBMS bearer(s) in the air interface, based on e.g. eNB capabilities, cell information, or O&M configuration.
· Step 8: MCE sends the MBMS Session Start Request messages to the concerned eNB(s), according to the cell list information provided by GCS AS, with cell list and CS-PTM indicator.
· Step 9/10: Upon the reception of the MBMS Session Start Request messages, the concerned eNBs set up the MBMS bearer on the concerned cell(s) and updates the SC-PTM configuration (e.g. the mapping table between G-RNTI and TMGI). The concerned eNBs also join the transport network IP multicast.

· Step 11: UE starts the SC-PTM reception. 
3   Conclusion / Proposals
In this contribution, we elaborate the reason why MCE is preferred to make the decision on whether to use SC-PTM or MBSFN, analyses the system architecture of SC-PTM, list the network interface impacts, and provide the high level procedure. Base one the discussion, it is proposed to:
Proposal1: the MCE makes the decision on whether to use SC-PTM or MBSFN.

Proposal2: capture the Text Proposal in R3-150555 [5] into TR 36.890, send Reply LS to RAN2 in R3-150556 [6].
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