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1   Introduction
In RAN#68 meeting, a SC-PTM Work item was approved in [1], the work item will specify LTE enhancements to support the single-cell point-to-multipoint (SC-PTM) transmission. The detailed objectives are as follows:
	1) Specify air interface aspects to support the SC-PTM operation. In particular, specify: [RAN2]

· SC-PTM configuration: 

· Use one Group-RNTI per TMGI.

· Provisioning of the SC-PTM configuration using a SC-PTM specific MCCH.

· Support transmission schemes associated with Transmission Mode 1, 2 and 3 for SC-PTM transmission. 
2) Specify necessary changes to the existing MBMS interfaces in order to support the SC-PTM operation. MCE is the node to make the decision on whether to use SC-PTM or MBSFN for the transfer of a particular MBMS service. In particular, specify: [RAN3]

· CN provides necessary information (including the list of cell identities) to the MCE.

· MCE provides the necessary information received from the CN to the eNB (including the list of cell identities and QoS information), so that the eNB knows for which MBMS service(s) in which of its cell(s) it should provide the SC-PTM transmission.

3) Specify necessary solutions to support service continuity when the UE moves between the cells where SC-PTM transmission is available or when the UE moves from the cell where SC-PTM transmission is available to the cell where it is not (i.e. via unicast), if the solution doesn’t significantly impact the radio efficiency and signaling overhead. Afterwards, as a second priority if time permits, solution to support service continuity for UEs in RRC_IDLE may be identified and considered for specification. [RAN2, RAN3]


There are two objectives with RAN3 impacts, i.e. the 2nd and 3rd objectives. In this contribution, we focus on the 2nd objective, to discuss the necessary changes from RAN3 point of view. The 3rd objective of service continuity will be discussed in another paper [3].
2   Discussion
2.1   MCE function impact

During the study item [2], it was concluded that MCE is the node to make the decision on whether to use SC-PTM or MBSFN. This is a new function for MCE entity, and it needs to be added in the MCE functions part in TS36.300.

Conclusion1: the MCE is the node to make the decision on whether to use SC-PTM or MBSFN, this new function of MCE is needed to be added in TS36.300.

Proposed change to TS36.300:

	Multi-cell/multicast Coordination Entity (MCE)

The MCE is a logical entity – this does not preclude the possibility that it may be part of another network element – whose functions are:

-
the admission control and the allocation of the radio resources used by all eNBs in the MBSFN area for multi-cell MBMS transmissions using MBSFN operation. The MCE decides not to establish the radio bearer(s) of the new MBMS service(s) if the radio resources are not sufficient for the corresponding MBMS service(s) or may pre-empt radio resources from other radio bearer(s) of ongoing MBMS service(s) according to ARP. Besides allocation of the time/ frequency radio resources this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme.

-
decision on whether to use SC-PTM or MBSFN. In case the MCE decides to use SC-PTM, MCE provides the list of cell identities and QoS information for the service to the concerned eNBs, so that the eNB uses SC-PTM for the related MBMS service in the relevant cells.
-
counting and acquisition of counting results for MBMS service(s).

-
resumption of MBMS session(s) within MBSFN area(s) based on e.g. the ARP and/or the counting results for the corresponding MBMS service(s).

-
suspension of MBMS session(s) within MBSFN area(s) based e.g. the ARP and/or on the counting results for the corresponding MBMS service(s).

NOTE:
In case of distributed MCE architecture, the MCE manages the above functions for a single eNB of a MBSFN, and ensures the same decision on whether to use MBSFN or SC-PTM in all MCEs with regards to the related MBSFN areas. The coordination of the functions between MCEs is provided by OAM, if needed.

The MCE is involved in MBMS Session Control Signalling. The MCE does not perform UE - MCE signalling.

An eNB is served by a single MCE.


2.2   M2AP impact
As it was discussed in the study item [2], the main change in M2 interface is:
-
M2 interface: provide information received from the CN (including the list of cell identities and QoS information for the service) to the eNB, so that the eNB uses SC-PTM for the related MBMS service in the relevant cell(s), in case the MCE decides to use SC-PTM.

Hence in case MCE decides to use SC-PTM, it is needed to include the list of cell identities and QoS information for the service in the MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message to the eNB.

Conclusion2: it is needed to add the list of cell identities and QoS information for the service in the MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message in M2AP spec TS36.443.
Proposed change to TS36.443:
(1) Add the following IEs in M2AP: MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBMS Cell List
	O
	
	9.2.1.aa
	
	YES
	reject

	MBMS E-RAB QoS parameters
	O
	
	9.2.1.bb
	
	YES
	reject


 (2) Define the MBMS Cell List IE:

	9.2.1.aa
MBMS Cell List
This IE consists of a list of cell identities.
.IE/Group Name

Presence

Range

IE type and reference

Semantics description

MBMS Cell List Item

1 .. < maxnoofCellsforMBMS >

>Cell ID

M

E-UTRAN CGI

9.2.1.11

Global ID of the cell.

Range bound

Explanation

maxnoofCellsforMBMS
Maximum no. of cells for the MBMS service. The value for maxnoofCellsforMBMS is 4096.




(3) Define the MBMS E-RAB QoS parameters IE by using the same definition as in M3AP spec TS36.444:

	9.2.1.bb
MBMS E-RAB QoS parameters

This IE defines the QoS to be applied to an MBMS E-RAB.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

MBMS E-RAB QoS Parameters
>QCI

M
INTEGER (0..255)
QoS Class Identifier defined in TS 23.246 [6].
Coding is specified in TS 23.203 [7].
>GBR QoS Information
O
9.2.1.cc
This IE applies to GBR bearers only and shall be ignored otherwise.
>Allocation and Retention Priority

M

9.2.1.ee

YES

ignore




2.3   M3AP impact

As it was discussed in the study item [2], the main change in M3 interface is:
-
M3 interface: provide information (including the list of cell identities) to the MCE.

Hence it is needed to introduce the list of cell identities in the MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message to the MCE
Conclusion3: it is needed to add the list of cell identities in the MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message in M3AP spec TS36.444.
Proposed change to TS36.444:
(1) Add the following IEs in M3AP: MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	MBMS Cell List
	O
	
	9.2.1.aa
	
	YES
	reject


 (2) Define the MBMS Cell List IE:

	9.2.1.xx

MBMS Cell List
This IE consists of a list of cell identities.
IE/Group Name

Presence

Range

IE type and reference

Semantics description

MBMS Cell List Item

1 .. < maxnoofCellsforMBMS >

>Cell ID

M

E-UTRAN CGI

9.2.1.yy

Global ID of the cell.

Range bound

Explanation

maxnoofCellsforMBMS
Maximum no. of cells for the MBMS service. The value for maxnoofCellsforMBMS is 4096.




2.4   SYNC impact
The last main change for SC-PTM compare to the current MBMS architecture is the eNB behaviour respect to SYNC:
-
Currently, every packet in M1 contains the SYNC protocol information which is encapsulated at BM-SC. As the BM-SC is not aware of whether SC-PTM or MBSFN is performed, it is preferred to keep its behaviour unchanged. The eNB behaviour with respect to SYNC will be determined in the normative phase. 

As it was discussed in [4], an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. In synchronized network deployment, the eNB may take the received time stamp into account during scheduling to reduce the packet loss if a UE move between two Cells provides SC-PTM for the same MBMS service.

Conclusion4: in SC-PTM, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol.
Proposed change to TS36.300:
	For SC-PTM, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol. 


3   Conclusions and Proposal
This contribution discussed the necessary changes to the existing MBMS interfaces in order to support the SC-PTM operation, get the conclusions as follows:
Conclusion1: the MCE is the node to make the decision on whether to use SC-PTM or MBSFN, this new function of MCE is needed to be added in TS36.300.

Conclusion2: it is needed to add the list of cell identities and QoS information for the service in the MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message in M2AP spec TS36.443.

Conclusion3: it is needed to add the list of cell identities in the MBMS SESSION START REQUEST message and MBMS SESSION UPDATE REQUEST message in M3AP spec TS36.444.

Conclusion4: in SC-PTM, an eNB is not required to comply with the stringent timing requirements indicated by SYNC protocol.

Furthermore, the corresponding CRs of the proposed changes to the specifications are provided in [5] for TS36.300, [6] for TS36.443 and [7] for 36.444.

It is proposed to endorse these CRs as baseline stage2 and stage 3 CRs for SC-PTM. 
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