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Discussion
1. Introduction
In the last meeting, to support service continuity for SC-PTM transmission, several options so that the eNB can know the service provided by its neighbour cells where SC-PTM transmission is available have been discussed. In this contribution, we focus on analysis of proposed options and provide our view on it.
2. Discussion

In RAN2 #91bis meeting, the agreements related to service continuity were reached on the following:
	Agreements

1
Any service continuity solution should consider both scenarios identified in the WID, i.e. mobility from a cell providing a MBMS service via SC-PTM to a cell also providing this MBMS service via SC-PTM and mobility from a cell providing a MBMS service via SC-PTM to a cell where the UE needs to go to unicast reception to receive this MBMS service.

2
Service continuity solutions shall not require new solution to achieve synchronization.

Following agreements should be used as baseline:

3
Reuse the existing SIB15 based MBMS service continuity concept for SC-PTM. RRC_CONNECTED UEs will send the MBMSInterestIndication message so that the eNB can assist the UE to stay or get on the right carrier frequency during handover. RRC_IDLE UEs will perform autonomous frequency prioritization (i.e. prioritize the SC-PTM frequency for reselection). 

4
The UE in RRC_CONNECTED state can report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message.

Agreements

1
The availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell should be indicated. SI or MCCH can be FFS.


As highlighted one above, if the availability in neighbour cells of each MBMS service included in SC-MCCH in the source cell should be indicated, each source cell should know which services are providing in neighbour cells in advance. So, it is needed for the eNB to indicate the information on MBMS service which it is currently providing to neighbour eNBs.
Observation 1: It is needed for the eNB to indicate the information on MBMS service which it is currently providing to neighbour eNBs.

In RAN3 #89bis meeting, the WF on SC-PTM [1] includes open issue, “How to provide the availability of MBMS services via SC-PTM in neighbour cells to the eNBs?”. For this issue, there are several potential options as follows:

· Option 1: define the maxnoofCellsforMBMS as 4096, no X2 signalling exchanging.

· In this option, the MCE to send the un-filtered cell list to the eNB, eNB can get whether the MCE also triggered the same SC-PTM service in the neighbor cells.

· Option 2: define the maxnoofCellsforMBMS as 256, with X2 signalling exchanging.

· In this option, the MCE provides the filtered cell list to the receiving eNBs. eNBs exchange which services(TMGIs) are providing in neighbor cells via X2 interface.

· Option 3: define the maxnoofCellsforMBMS as 4096, with X2 signalling exchanging.

· In this option, the MCE to send the un-filtered cell list to the eNB, eNB can get whether the MCE also triggered the same SC-PTM service in the neighbor cells. And in case some eNBs reject the request, it can trigger the X2 signaling exchanging to update the information to the neighbours.

Option 1, 2 and 3 are compared considering different factors such as X2 impact, M2 impact, Accuracy of neighbor cell information and X2 signaling load as below.
Table 1. Comparison table for three options

	
	Option 1
	Option 2
	Option 3

	X2 impact
	None
	Need signaling to indicate the services which are providing in neighbor cells
	Need signaling to indicate the services which are providing in neighbor cells

	M2 impact
	The MCE provides the receiving eNBs with the un-filtered cell list i.e. the cell list received from the MME
	The MCE provides the receiving eNBs with the filtered cell list i.e. only the cell list related to the receiving eNBs
	The MCE provides the receiving eNBs with the un-filtered cell list i.e. the cell list received from the MME

	Accuracy of neighbor cell information
	Neighbor cell information may be incorrect

If the eNB does not receive the session start/update request message, it is not aware of the services which are currently providing in neighbor cell

Although some eNBs reject the request from the MCE, their neighbor eNBs do not know the services which they are currently providing 
	Neighbor cell information is correct

Because every the session start/update/stop procedure trigger X2 signaling between eNBs, the eNB can know the services which are currently providing in neighbor cell
	Neighbor cell information may be incorrect

If the eNB does not receive the session start/update request message, it is not aware of the services which are currently providing in neighbor cell until some eNBs reject the request

	X2 signaling load
	None
	High
Every the session start/update/stop procedure trigger X2 signaling between eNBs
	Low
When some eNBs reject the request from the MCE X2 signaling between eNBs is triggered


X2 impact

There is no X2 signaling for Option 1 because the eNBs may know which services are providing in neighbor cells through the cell list received from the MCE. On the other hand, Option 2 needs the signaling via X2 interface since the eNBs cannot be aware of the services served by neighbor cells. Also, Option 3 needs X2 signaling between eNBs even though the eNBs can be aware of the services provided by neighbor cells. It is because the eNBs should know the information for the service which are currently providing in neighbor cells.

Observation 2: Option 2 and 3 need to enhance X2 interface to inform of the services which are currently providing in neighbor cells, while Option 1 does not need.

M2 impact

In Option 1 and 3, the MCE provides the receiving eNBs with the cell list received from the MME as it is. This cell list includes the following cells:

· Cells which the receiving eNB controls;

· Cells which the neighbor eNBs of receiving eNB controls;

· Cells which the eNBs which are not the eNBs mentioned above controls

A third cell list is unnecessary information. So the amount of information to be signaled via M2 interface may be increased. On the other hand, in Option 2, the MCE provides the receiving eNBs with only the cell list related to them. The amount of information to be provided is smaller than Option 1 and 3.

Observation 3: Option 1 and 3 may provide the cell list unrelated to the eNB, while Option 2 provides only the cell list related to the eNB.

Accuracy of neighbor cell information

In Option 2, the eNBs obtain the accurate information for neighbor cells (i.e. which services are currently providing in neighbor cells) since every the session start/update/stop procedure trigger X2 signaling between eNBs. However, in Option 1 and 3, neighbor cell information may be incorrect as illustrated in Figure 1.
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Figure 1. Inaccurate neighbor cell information

It is assumed that cell 1, 2, 6, and 9 are providing group call #1 and eNB1, 2 and 3 know the situation that group call #1 is providing in these cells. In case MBMS Session Start procedure including cell list = {5, 8} for group call #1 is performed, the MCE sends MBMS Session Start Request message including cell list = {5, 8} to eNB2 and 3 according to MBMS Session Start procedure described in section 15.7.1.1 at [2] as highlighted one:

	3.
In MBSFN operation, the MCE sends the MBMS Session Start Request message to the relevant eNBs. If the MBMS Session Start message includes the MBMS Service Area Identity with value 0 as defined in TS23.003 [26], the MCE shall consider that all those eNBs supporting the PLMN as indicated by the received MBMS Session Start Request message are involved. The MCE then determines in which MBSFN area(s) the service should be delivered.
In SC-PTM operation, the MCE includes the SC-PTM information (i.e. list of cell identities and QoS information received from the MME in Step 1), in the MBMS Session Start Request message to the relevant eNBs..


eNB1 does not know that cell 5 and 8 start to serve group call #1, while eNB2 and 3 know that. So, in Option 1 and 3, some eNBs may have inaccurate neighbor cell information.
If eNB2 rejects MBMS Session Start Request message, in Option 3, it can trigger X2 signaling with eNB1 and 3 to update neighbor cell information. However, because the reject for the request occurs infrequently, some eNBs in Option 3 may have incorrect neighbor cell information until the eNBs reject the request. Moreover, since X2 signaling is not performed in Option 1, although the reject case is occurred, eNB2 does not trigger X2 signaling. Therefore, Option 1 may have the most incorrect neighbor cell information among three options.

Observation 4: Option 1 may have the most incorrect neighbor cell information among three options.

X2 signaling load

In Option 2, because every the session start/update/stop procedure trigger X2 signaling between eNBs, X2 signaling most often occurs among three options. X2 signaling load in Option 3 is less than Option 2 since X2 signaling is triggered to inform of the services which are currently providing in neighbor cell when some eNBs reject the request from the MCE. On the other hand, there is no X2 signaling load in Option 1 because of knowing neighbor cell information through the cell list forwarded from the MME.

Observation 5: Option 1 has no X2 signaling load compared with Option 2 and 3.

Based on above analysis, the following is proposed:
Proposal: Option 1 should be ruled out.
3. Conclusion
In this contribution, we focused on analysis of proposed options and provided our view on it. The following proposal is kindly suggested to RAN3:
Proposal: Option 1 should be ruled out.
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