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1
Introduction
In this paper, we discuss the need for signalling overhead reduction when MBMS services of interest (identified by TMGI) are signalled in the MBMS Interest Indication message.
2
Background
RAN2 has been working on a single cell point to multipoint work item in Release 13 [1][2] after a study of the same [3]

 REF _Ref434479347 \r \h 
[4]. Service continuity is one of the objectives of the work item as stated below:
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 signalling 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]

As part of this objective, RAN2 made the following agreements in RAN2#91bis:
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.

3
Discussion
3.1
Overview
As can be seen from the background information in Section 2, to support service continuity of UE receiving MBMS service transmitted using SC-PTM in the cell the eNB broadcasts the availability in neighbour cells of each MBMS service that is included in SC-MCCH in the source cell. The UE also can in RRC_CONNECTED state report the MBMS service(s) of interest (e.g. TMGI) in the MBMSInterestIndication message. In the e-mail discussion [91bis#38] signalling details and optimization to reduce signalling overhead for broadcast of MBMS services transmitted using SC-PTM in neighbour cells is being discussed but there is no similar discussion on signalling optimizations to reduce signalling overhead for the signalling of list of TMGIs in the MBMSInterestIndication message. The TMGI can take up significant number of bits (even with indexed PLMN signalling) as seen from the following ASN.1 coding of TMGI:
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In order to meet the WI objective of “…the solution doesn’t significantly impact the radio efficiency and signalling overhead” it is important to address the overhead of signalling of TMGIs in the MBMSInterestIndication message. In the following sections, we point out various signalling optimization possibilities and kindly request RAN2 to discuss and decide on a suitable solution.
3.2
Method a) - Using index to broadcast list(s) of MBMS services
If N is the maximum number of MBMS services provided in a cell via SC-PTM, then a list of indices including exactly one reference to each MBMS service (i.e. all the MBMS services are included in the list exactly one time) would be N entries long list of INTERER (0..N-1). The list of integer values is significantly shorter than a list of TMGIs.
3.3
Method b) - Using a bitmap referring to broadcast list(s)
This is similar to method a) but UE sends N-bit long bitmap instead of sending a list of integer values. ‘1’ in the bitmap indicates UE is interested in the MBMS service of the list. ‘0’ indicates otherwise. Method b) results in less information bits in the message if the (maximum) number of MBMS services provided in a cell is very low (e.g. 10’s of MBMS services).

3.4
Method c) - Truncation of the report
This involves limiting the length of the report through setting the maximum number of reported MBMS services (e.g. TMGIs or indices to broadcast MBMS services list) where the maximum number of reported services is either a fixed number in the specification or a parameter signalled by the network. Here we assume that the list of MBMS services is sent in the same message as the MBMS frequencies, i.e. in the MBMSInterestIndication message. The network can estimate the number of MBMS services, which should safely fit into the message without the need for segmentation, based on the number of frequencies indicated in SIB15.
3.5
Method d) - Conditional reporting
Ordering UE to report the full list of interested MBMS services only under certain conditions. For example, the UE should always include the full list in the first report message sent to the current serving cell. Alternatively, the network may explicitly request the UE to report the full list when needed. In all other times, the UE sends a truncated report as described for method c).
3.6
Method e) - Delta Signalling
If the UE reported a list of MBMS services in the current serving cell using any method above and the UE changed its priorities regarding the interested services, then the UE may send only a portion of the list.
Let us assume that the UE reported TMGIs {4, 11, 3, 8, 32, 1, 16, 27, 19} in the first report in the current serving cell. If the UE changes its priorities as follows {3, 4, 11, 8, 32, 1, 27, 16, 19}, it is not necessary to send the complete list again but instead UE derives a delta information in comparison to the previous list. The delta information could be in a form of integer pairs indicating an index to the broadcast MBMS service list and a new position in the UE’s MBMS service interest list. In the example above, the delta information would be {3, 0}, {16, 7}.
Proposal: RAN2 is kindly requested to discuss the different methods of signalling optimization described in this paper for signalling of TMGIs in the MBMSInterestIndication message and decide on a suitable method to reduce signalling overhead.
4
Conclusion
In this paper we discussed the need for reducing the signalling overhead when MBMS services of interest (identified by TMGI) are signalled in the MBMS Interest Indication message. We discussed various signalling optimization possibilities and make the following proposal:
Proposal: RAN2 is kindly requested to discuss the different methods of signalling optimization described in this paper for signalling of TMGIs in the MBMSInterestIndication message and decide on a suitable method to reduce signalling overhead.
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