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1	Introduction
This paper discusses the signalling of mbs-NeighbourCellList in MBSBroadcastConfiguration message and analyses whether there is a need for further clarification of the field description of mbs-NeighbourCellList IE.
2	Discussion
2.1	Background
In RAN2#120, a correction to the field description of mbs-NeighbourCellList [2] was discussed as part of the offline discussion “[AT120][602][MBS-R17] RRC corrections” [3]. 
The issue is about what the UE interpretation should be for a cell or cells not listed in mbs-NeighbourCellList, when the mbs-NeighbourCellList is signalled (i.e., present in MBSBroadcastConfiguration message) but the mbs-NeighbourCellList contains less than the maximum number of 8 cells that is possible to be signalled in mbs-NeighbourCellList.
Does the UE view the cell(s) not listed in mbs-NeighbourCellList as not providing MBS broadcast service(s) as provided in the current serving cell (indicated in the mbs-SessionInfoList in the current serving cell), or, does the UE not make any assumptions about the presence or absence of MBS broadcast services in the cell(s) not listed in mbs-NeighbourCellList?
There was no consensus during the email discussion or after further online and offline breakout discussions. The end conclusion in RAN2#120 was “No change in the specs is needed”.
2.2	Current status of specification
The MBSBroadcastConfiguration message transmitted on MCCH logical channel in a cell provides the UE the control information applicable for MBS broadcast services [1]. Part of this message includes the MBS session information for MBS broadcast service(s) and the MBS neighbour cell list. The MBS neighbour cell list is an optimisation that helps the UE determine which of the same MBS broadcast services provided in the current serving cell are also available in neighbour cells. This list is limited to a maximum of 8 neighbour cells, but it is to be noted that MBS service continuity is possible even if the MBS neighbour cell list is not signalled to the UE (mbs-NeighbourCellList is an optional IE in MBSBroadcastConfiguration message). Also, there may be other cells that provide the same MBS broadcast services that are provided in the current serving cell, but which are not listed in the MBS neighbour cell list signalled in the MBSBroadcastConfiguration message in the serving cell. This may be due to either more neighbour cells, more than 8, providing the same MBS broadcast services as in the current serving cell or the MBS neighbour cell list configured is not a complete list. These configuration situations are possible if neighbour cell list configuration is based on automated neighbour cell list management using UE measurements obtained from e.g. SON/MDT. However, there is no reason why an operator would not configure cells in the MBS neighbour cell list when more neighbour cells providing the same service as in serving cell is present and when there is room in the list to add more cells, especially when this MBS neighbour cell list is used for an optimized operation during mobility.
Observation 1: Specification currently does not preclude more cells than what is signalled in mbs-NeighbourCellList to provide the same MBS broadcast services as provided in the current serving cell.
The following is what is currently specified in TS 38.331 [1]:
	mbs-NeighbourCellList
List of neighbour cells providing MBS broadcast services via broadcast MRB. This field is used by the UE together with mtch-NeighbourCell field signalled for each MBS session in the corresponding MBS-SessionInfo. When an empty mbs-NeighbourCellList list is signalled, the UE shall assume that MBS broadcast services signalled in mbs-SessionInfoList in the MBSBroadcastConfiguration message are not provided in any neighbour cell. When the field mbs-NeighbourCellList is absent, the current serving cell does not provide information about MBS broadcast services in the neighbouring cells, i.e. the UE cannot determine the presence or absence of an MBS service in neighbouring cells based on the absence of this field.



According to the above definition, the UE behaviour is clear and unambiguous for the cases when mbs-NeighbourCellList is present/signalled but empty (a NULL list) and when mbs-NeighbourCellList is absent/not signalled. 
When the mbs-NeighbourCellList is present and empty, it is a special case of signalling which tells the UE that NONE of the neighbouring cells provide the MBS broadcast services as provided in the current serving cell (see Figure 1). 
Observation 2: Signalling an empty mbs-NeighbourCellList is a special case of signalling which tells the UE that NONE of the neighbouring cells provide the MBS broadcast services as provided in the current serving cell.
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Figure 1 Empty MBS neighbour cell list
When the mbs-NeighbourCellList is absent, there is no information about ANY neighbouring cells at all. The UE cannot know whether or what MBS broadcast services are provided in any neighbouring cells, let alone knowing about the specific MBS broadcast services as provided in the current serving cell. (See Figure 2).
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Figure 2 Absent MBS neighbour cell list
When the mbs-NeighbourCellList is present and NOT empty and includes anywhere from 1 to 8 neighbour cells in the list, the UE behaviour is clear and unambiguous as to how the UE treats the neighbour cells included in the mbs-NeighbourCellList. The UE can clearly know which of the cells in the list of neighbour cells provide MBS broadcast services same as provided in the current serving cell and which of the cells in the list of neighbour cells do not provide MBS broadcast services as provided in the current serving cell. The UE determines this using the per broadcast session mtch-NeighbourCell-r17 bitmap (See Figure 3 and Figure 4).
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Figure 3 MBS neighbour cell list with maximum of 8 cells
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Figure 4 MBS neighbour cell list with less than 8 cells
The problem to be solved is the ambiguity in the current field description of mbs-NeighbourCellList as to how the UE interprets the cells that are not listed in the signalled mbs-NeighbourCellList, irrespective of whether the mbs-NeighbourCellList is full (contains 8 neighbour cells) or not (contains less than 8 neighbour cells) i.e., when mbs-NeighbourCellList is present. Two possible interpretations are:
Option A: One option is to treat the cells that are not present in mbs-NeighbourCellList the same as the case when no neighbour cell information is available due to the mbs-NeighbourCellList being empty i.e., the UE shall assume that cells not present in mbs-NeighbourCellList as cells not providing MBS broadcast services signalled in mbs-SessionInfoList in the MBSBroadcastConfiguration message.
Option B: Another option is to treat the cells that are not present in mbs-NeighbourCellList the same as the case when no neighbour cell information is available due to the mbs-NeighbourCellList itself being absent i.e., the UE cannot determine the presence or absence of an any MBS service in cells that are not included in mbs-NeighbourCellList.
As already explained above, because there may be more cells that can provide the same MBS broadcast service(s) as provided in the current serving cell but which may not be listed in the MBS neighbour cell list AND given that the interpretation of absence of cell information in an empty MBS neighbour cell list is a special case of signalling which tells the UE that NONE of the neighbouring cells provide the MBS broadcast services as provided in the current serving cell, Option A is not the right interpretation. Also, the UE interpretation as in Option A may unnecessarily result in UE establishing network connection and requesting unicast reception of MBS broadcast service(s) during cell reselections since the UE always assumes the worst that a cell not present in a non-empty mbs-NeighbourCellList does not provide MBS broadcast services using broadcast MRB(s).
Proposal 1: Adopt the interpretation given in Option B, i.e., the UE cannot determine the presence or absence of any MBS services in cells that are not included in mbs-NeighbourCellList.
A CR for TS 38.331 clarifying the UE behaviour for cells not included in mbs-NeighbourCellList, in-line with the Proposal 1 above, is provided in [4].
3	Conclusion
This document has made the following observations:
Observation 1: Specification currently does not preclude more cells than what is signalled in mbs-NeighbourCellList to provide the same MBS broadcast services as provided in the current serving cell.
Observation 2: Signalling an empty mbs-NeighbourCellList is a special case of signalling which tells the UE that NONE of the neighbouring cells provide the MBS broadcast services as provided in the current serving cell.
And proposed the following:
Proposal 1: Adopt the interpretation given in Option B, i.e., the UE cannot determine the presence or absence of any MBS services in cells that are not included in mbs-NeighbourCellList.
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