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1 Introduction
According to the SC-PTM architecture, the SC-PTM is based on the general MBMS architecture by reusing MCE. The MCE decides whether a MBMS service should be transmitted via SC-PTM or MBSFN. In this contribution, we discuss how the MCE decides when to use SC-PTM or MBSFN and based on what information.
2 Discussion
2.1 Change from SC-PTM to MBSFNIf a MBMS service is being transmitted via SC-PTM, more and more users in a larger area could be interested in the MBMS service. The MCE can get the user interest of a MBMS service by using the MBMS counting procedure, as the following diagram: 
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Figure 1: MBMS Counting
In step 5, the counting results reported by the eNB are listed as follows:
	36.443 [1]:

Direction: eNB(MCE.
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.2.1.1

YES

reject

MBSFN Area ID
M

9.2.1.14

YES

reject

MBMS Counting Result List
M
YES

reject

>MBMS Counting Result Item
1 to <maxnoofcountingservice>
EACH

reject

>>TMGI
M

9.2.3.3
-

>>Counting Result
M

9.2.1.21

-



	This IE defines the number of connected mode UEs that are receiving or interested in a MBMS service.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Counting Result
M
INTEGER(0..1023)
This IE indicates the number of connected mode UEs that are receiving or interested in a MBMS service. The value 1023 is used if the UE number is equal to or more than 1023.




As the counting response which is based on the counting request from the MCCH of MBSFN are only reported by the MBMS capable UE, the MCE knows how many UES are capable of MBSFN and interested in which MBMS service and within which MBSFN from the “MBMS SERVICE COUNTING RESULTS REPORT” message.
Observation 1: By re-using the legacy MBMS counting procedure, the MCE can acknowledge how many UES are capable of MBSFN and interested in which MBMS service and within which MBSFN.
Based on Observation 1, the MCE can decide to use the MBSFN instead of SC-PTM while observing that lots of MBSFN capable UEs are interested in a MBMS service.
Proposal 1: The legacy MBMS counting procedure is reused to change the MBMS service transmission from SC-PTM to MBSFN.
2.2 Change from MBSFN to SC-PTM
As the SC-PTM is more resource efficient while only a few UEs within a small area are interested in the MBMS service, the MCE should be able to count the UE interest of SC-PTM while changing the MBMS transmission from MBSFN to SC-PTM.
The legacy MBMSCountingRequest message can only be received via MCCH. Then from our understanding, it is reasonable for SC-PTM capable UE to also support the legacy MBSFN, so as to re-use the legacy MBMS counting procedure and to realize the smooth service switching between MBSFN and SC-PTM. On the other hand, the SC-PTM service continuity is also based on SIB15 which is used also for the MBSFN service continuity. This means that the UE supporting SC-PTM service continuity shall also support the legacy MBSFN service continuity. The CR capturing the UE capability can be found in the draft CR of “R2-16xxxx Clarification on the SC-PTM capability”.

Proposal 2: It is conditionally mandatory for SC-PTM UE to support MBSFN.

According to 36.443 [1], the following M2 AP procedures are used to control the MBMS service transmission via either MBSFN or SC-PTM. For each TMGI, a SC-PTM information is used indicates the cell which is used for the SC-PTM transmission.

· MBMS Session Start
· MBMS Session Update
	36.443:

This IE defines the SC-PTM information.
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.

MBMS E-RAB QoS parameters
M

9.2.1.bb




As indicated above in 36.443, the cell ID is required while triggering SC-PTM transmission. 
Observation 2: The cell ID is required while changing the MBMS transmission from MBSFN to SC-PTM.
However the legacy MBMS counting procedure does not distinguish the SC-PTM UE from the MBMS UE. Then while collecting the UE interest, the MCE cannot know how many UEs are capable of SC-PTM. 
Observation 3: By using the legacy MBMS counting procedure, the MCE cannot know how many UEs in which cell(s) are capable of SC-PTM.

Based on Observation 2 and 3, we consider to enhance the MBMS counting procedure as follows:
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Proposal 3: To indicate “SC-PTM Capability Enquiry” in “MBMS SERVICE COUNTING REQUEST” message to request the eNB to collect the SC-PTM UE interest.
Proposal 4: To indicate “scptm-CapabilityRequest” in MBMSCountingRequest message to collect the UE’s SC-PTM capability while counting the UE’s MBMS interest of service(s).
As the eNB knows the UE’s serving cell while the UE is reporting the MBMSCountingResponse, the eNB can count the number of SC-PTM UE’s and its serving cell(s) accordingly. 
Proposal 5: The SC-PTM UE indicates “scptm-Support” in MBMSCountingResponse message to indicate its SC-PTM capability while reporting its MBMS interest of service(s).
Proposal 6: To indicate the “Number of SC-PTM UEs” and the related “Cell ID(s)” for each TMGI in MBMS SERVICE COUNTING RESULTS REPORT message.
Once RAN2 concluded such enhancements, an LS is required to be sent to RAN3 to implement the corresponding functions. The corresponding RAN2 CR can be found in the draft CR of “R2-16xxxx Discussion on SC-PTM counting”. A draft LS can be found in “R2-16xxxx Draft LS on SC-PTM counting”.
Proposal 7: An LS is sent to RAN3 to inform them the RAN2 agreements.
3 Conclusion
According to the analysis given above, we have the following proposals:
Observation 1: By re-using the legacy MBMS counting procedure, the MCE can acknowledge how many UES are capable of MBSFN and interested in which MBMS service and within which MBSFN.

Observation 2: The cell ID is required while changing the MBMS transmission from MBSFN to SC-PTM.

Observation 3: By using the legacy MBMS counting procedure, the MCE cannot know how many UEs in which cell(s) are capable of SC-PTM.

Proposal 1: The legacy MBMS counting procedure is reused to change the MBMS service transmission from SC-PTM to MBSFN.

Proposal 2: It is conditionally mandatory for SC-PTM UE to support MBSFN.

Proposal 3: To indicate “SC-PTM Capability Enquiry” in “MBMS SERVICE COUNTING REQUEST” message to request the eNB to collect the SC-PTM UE interest.

Proposal 4: To indicate “scptm-CapabilityRequest” in MBMSCountingRequest message to collect the UE’s SC-PTM capability while counting the UE’s MBMS interest of service(s).

Proposal 5: The SC-PTM UE indicates “scptm-Support” in MBMSCountingResponse message to indicate its SC-PTM capability while reporting its MBMS interest of service(s).
Proposal 6: To indicate the “Number of SC-PTM UEs” and the related “Cell ID(s)” for each TMGI in MBMS SERVICE COUNTING RESULTS REPORT message.

Proposal 7: An LS is sent to RAN3 to inform them the RAN2 agreements.
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