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1 Introduction
This contribution discusses PTM configuration provision and update for the following objective [1]:
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2].
In RAN2#120 meeting, it was agreed that [2]
	We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.




2 Discussion
In Rel-17, a multicast MRB is configured by RRCReconfiguration message, which may include configuration for PTP transmission and dedicated PTM configuration for RRC_CONNECTED state, e.g. HARQ feedback, ROHC related functions. 
When NW configures UE to continue the multicast reception in INACTIVE state, the following options can be used:
-	Option 1: NW provides MRB configuration (or reconfiguration) of an MRB by RRCRelease message e.g. release of PTP leg, release of the PTM configurations which are dedicated for RRC_CONNECTED state. In this case, explicit indication for multicast reception in RRC_INACTION is not needed. If UE receives the MRB reconfiguration in RRCRelease message, the UE shall use it for multicast reception in RRC_INACTIVE state.
-	Option 2: The MRB configuration is provided by RRCReconfiguraiton message and a ‘multicast reception in RRC_INACTIVE indication’ per MRB is included in the RRCRelease message. Upon receiving the indication, the UE automatously releases or disable PTP leg and PTM configuration which is dedicated for RRC_CONNECTED state and continues the multicast reception of PTM leg in RRC_INACTIVE with continuing using the PTM configuration. 
RAN2 discusses the following options for providing PTM configuration by RRC dedicated signalling for multicast reception in RRC_INACTIVE state:
-	Option 1: NW provides MRB configuration (or reconfiguration) by RRCRelease message.
-	Option 2: NW provides MRB configuration by RRCReconfiguraiton message and a ‘multicast reception in RRC_INACTIVE indication’ per MRB in the RRCRelease message.

In Rel-17, for broadcast, SIB20 + MCCH is used for providing the MRB configuration. For example, the MCCH configuration is provided in SIB20 while MCCH information (i.e. MBSBroadcastConfiguration) is provided by MCCH.  And a notification mechanism is used to announce the change of MCCH contents due to broadcast session start, modification or stop and due to neighbouring cell information modification. We think the similar solution can be used for multicast reception in RRC_INACTIVE state. Whether separate MCCH configuration MCCH-RNTI are used for multicast sessions is FFS.
SIB20+MCCH (similar with broadcast) is used to support PTM configuration update and mobility for multicast reception in RRC_INACTIVE state. FFS on separate MCCH configuration and MCCH-RNTI for multicast session.

In principle, UEs in all states (both RRC_INACTIVE and RRC_CONNECTED states) can receive MCCH. Then there are two ways to provide the multicast MRB configuration
-	RRC dedicated signalling; or
-	MCCH.
Using RRC dedicated signalling can provide UE dedicated configuration e.g., related to HARQ feedback, PTP transmission, but it is not scalable for UEs in RRC_INACTIVE. Using MCCH can support UEs in RRC_INACTIVE state, however, it cannot provide UE dedicated configuration and waste radio resource for small number of UEs and cause more UE power consumption. Since MCCH is anyway used for UEs in RRC_INACTIVE state, it would be better to allow the UE to monitor MCCH for PTM configuration update in RRC_CONNECTED state to save signalling overhead.
For multicast reception in RRC_CONNECTED state, network can configure the UE to monitor MCCH for PTM configuration update.

Currently MCCH is provided per cell for broadcast service only. MCCH only supports MRB add list and MRB release list (i.e. no MRB modification list due to delta configuration is not possible since the PTM configuration among different cells may be different). When UE moves to new cell from old cell: the MRB served by old cell is released, and a new MRB is established in the new cell:
-	for broadcast, the MRB is released upon leaving the cell broadcasting the MBS session the UE is interested in. 
-	for broadcast, the MRB is established upon entering a cell providing an MBS broadcast service the UE is interested in.
Then current MCCH scheme cannot support service continuity when UE moving to a neighbour cell.
Observation 1: Current MCCH scheme cannot support service continuity when UE moving to a neighbour cell.

In order to support service continuity between cells for PTM reception in RRC_INACTIVE, the continuity of PDCP variables (e.g., RX_DELIV) of an MRB is needed among different cells. One of solution is to introduce an area of PDCP continuity (e.g., a list of cells):
-	When UE moves within the area, the PDCP continuity is performed, and the PDCP variables are not reset to initial value when UE moves one cell to another cell within the area. 
-	The RLC bearer associated with the PDCP entity may be per cell, that is released when UE leaving the old cell and established upon entering the new cell after acquiring MCCH. The RLC bearer of the MRB include the RLC entity and other lower layer entity of the MRB.
The UE’s behaviour when UE moves out of the area of PDCP continuity:
-	when UE reselects to a cell that is not in the area of PDCP continuity, the UE releases the PDCP entity of the MRB and acquires MCCH from the new cell. And then perform PDCP establishment according to the MRB configuration in the MCCH. OR
-	when UE reselects to a cell that is not in the area of PDCP continuity, the UE releases the PDCP entity of the MRB and trigger RRCResume procedure for new PDCP configuration. 
RAN2 discusses how to support continuity of PDCP variables (e.g. RX_DELIV) of an MRB by MCCH when UE moving among cells.

Another issue is the MRB ID may be different among different cells, so that the area of PDCP continuity may also include an associated MRB ID in each cell for the MRB. When UE reselects to a cell within the area, the UE identifies the MRB with the associated MRB ID and associate the MRB to the PDCP entity.
One example is to introduce an association ID to associate the PDCP entity to different RLC bearer of each cell within the are of PDCP continuity. The association ID is provided in the area info of PDCP continuity of the MRB and also provided in the RLC bearer configuration in MCCH of each cell so that the UE can associate the PDCP entity to different RLC bearer of each cell.
RAN2 discusses how to solve the issue on which different MRB IDs may be allocated by different cells for a same MRB to support service continuity during mobility.
Different with broadcast, the multicast transmission status in a neighbour cell may include:
-	multicast session is not supported by the neighbour cell e.g. the neighbour cell is out of multicast area;
-	the multicast session is supported by the neighbour cell but PTM transmission has not been started e.g. it is the first UE moves to the cell for the multicast reception or only PTP transmission is used for a small group of UEs.
When perform cell reselection, the UE should be made aware of the multicast transmission status in neighbour cell.
When perform cell reselection, the UE should be made aware of the multicast transmission status in a neighbour cell.
-	Whether the multicast session is supported by the neighbour cell or not e.g. the neighbour cell is out of multicast area;
-	In case that the multicast session is supported, whether PTM transmission has been started in the neighbour cell.

3	Conclusion
This contribution discusses PTM configuration provision and mobility for multicast reception in RRC_INACTIVE.
1. RAN2 discusses the following options for providing PTM configuration by RRC dedicated signalling for multicast reception in RRC_INACTIVE state:
-	Option 1: NW provides MRB configuration (or reconfiguration) by RRCRelease message.
-	Option 2: NW provides MRB configuration by RRCReconfiguraiton message and a ‘multicast reception in RRC_INACTIVE indication’ per MRB in the RRCRelease message.
1. SIB20+MCCH (similar with broadcast) is used to support PTM configuration update and mobility for multicast reception in RRC_INACTIVE state. FFS on separate MCCH configuration and MCCH-RNTI for multicast session.
1. For multicast reception in RRC_CONNECTED state, network can configure the UE to monitor MCCH for PTM configuration update.
Observation 1: Current MCCH scheme cannot support service continuity when UE moving to a neighbour cell.
1. RAN2 discusses how to support continuity of PDCP variables (e.g. RX_DELIV) of an MRB by MCCH when UE moving among cells.
1. RAN2 discusses how to solve the issue on which different MRB IDs may be allocated by different cells for a same MRB to support service continuity during mobility.
1. When perform cell reselection, the UE should be made aware of the multicast transmission status in a neighbour cell.
-	Whether the multicast session is supported by the neighbour cell or not e.g. the neighbour cell is out of multicast area;
-	In case that the multicast session is supported, whether PTM transmission has been started in the neighbour cell.
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