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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].
2 Discussion
In RAN2#119bis-e meeting, it was agreed that
Dedicated RRC signalling (i.e. RRC release message with suspendConfig) is used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE and continue multicast reception (details FFS).

If the RRCRelease message includes multicast reception in RRC_INACTIVE indication, the UE shall perform multicast reception in RRC_INACTIVE operation. The behaviours of UE may include:
-	the UE suspends or releases the PTP leg if any. 
-	the UE disables or suspends the dedicated PTM configuration for RRC_CONNECTED state, e.g. the UE disables HARQ feedback, ROHC related functions.
-	the UE continues the multicast reception of PTM leg in RRC_INACTIVE with continuing using the PTM configuration.
-	the UE suspends the PDCP entities of all DRBs expect the MRB. i.e. the UE does not suspend the PDCP entity of the MRB:
-	the UE does not stop and reset the t-reordering if running;
-	the UE continues to use the existing value of RX_NEXT and RX_DELIV, i.e. the UE does not set RX_NEXT and RX_DELIV to the initial value. 
-	the UE performs partial MAC reset, e.g. the UE does not flush the soft buffers for DL HARQ processes related to the PTM transmission, i.e. the UE only flushes the soft buffers for all DL HARQ process related to unicast SRBs and DRBs. 
-	during state transition from RRC_CONNECTED to RRC_INACTIVE, if the RRCRelease message includes multicast reception in RRC_INACTIVE indication, the UE shall attempt to select the cell which provides the multicast service (either indicated by SIB, or by MCCH or by the RRC dedicated signalling), e.g. the UE may attempt to select the serving cell.
RAN2 discusses the UE behaviour when receiving RRC release message with suspendConfig for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE, e.g.:
-	whether UE suspends or releases the PTP leg;
-	whether UE suspends the PDCP entities of all DRBs expect the MRB;
-	whether UE performs partial MAC reset or not.

In RAN2#119bis-e meeting, it was agreed that
FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).

[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In order to support UE mobility in multiple cells without entering RRC_CONECTED state, PTM configuration of a list of cells can be provided to the UE by RRC dedicated signaling. When the UE moves among the list of cells, the UE does not need enter to RRC_CONNECTED state and use the PTM configuration of the corresponding cell for multicast reception in RRC_INACTIVE.
-	Before sending the UE to RRC_INACTIVE, the gNB decides the list of cells for multicast reception in RRC_INACTIVE and coordinates with negibour cell about the the PTM configuration.  
-	The NB provides PTM configuration for RRC_INACTIVE of a list of cells to the UE. 
-	During RRC_INACTIVE state, the UE should prioritize to reselect a cell that is provided PTM configuration for RRC_INACTIVE and/or the UE should treat the frequency that the cell belongs to as the highest priority for cell reselection. In order to prioritize to the cell and/or frequency, an cell or frequency based offset of the threshold for cell reselection can be configured and used during cell reselection evaluation.
-	when the UE reselects to a cell with PTM configuration for RRC_INACTIVE, the UE should apply the corresponding configuration of the cell for multicast reception.
-	when the UE reselectsto a cell without PTM configuration for RRC_INACTIVE, the UE should initialize RRC Resume procedure to enter RRC_CONNECTED or enter to RRC_IDLE directly.
In order to support UE mobility in multiple cells without entering RRC_CONECTED state, PTM configuration of a list of cells are provided to the UE by RRC dedicated signalling. The PTM configuration of the list of cells may be same for all cells or different per cell.

In RAN2#119bis-e meeting, it was agreed that
If option 1 is supported for PTM configuration
As a baseline, group paging may be used to inform the UE when network changes the PTM configurations, and UE upon reception triggers RRC connection resume procedure to obtain the updated configurations (details of group paging can be FFS).
FFS whether and how to solve the issue in signalling/system load when a large number of UEs in the cell need PTM configuration update.

In the RRC_CONNECTED, the PTM configuration of a multicast MRB is provided by RRC dedicated signalling, i.e., the RRCReconfiguration message. One possible way is that the UE can continue using the dedicated PTM configuration for multicast reception in RRC_INACTIVE. In this case, when PTM configuration update, 
-	the gNB sends paging message to the UE for notifying the UE enters into RRC_CONNECTED state;
-	when receiving the paging message, the UE performs RRC state transition from RRC_INACTIVE to RRC_CONNECTED state;
-	after UE entering the RRC_CONNECTED state, the gNB sends the updated PTM configuration by the RRCReconfiguration message;
-	after the PTM configuration update, the gNB may send the UE into RRC_INACTIVE by RRCRelease message.
This procedure of PTM configuration update by RRC dedicated signalling causes large latency, signalling overhead and large service interruption.
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Figure 1. An example of fast PTM configuration update
A fast PTM configuration update is proposed:
-	when the network determines the update of the PTM configuration, the network sends a paging message to the UE for indicating the PTM configuration update;
[bookmark: OLE_LINK15]-	in response to the paging message, the UE indicates PTM configuration update indication to the network in the RRCResumeRequest message. The PTM configuration update indication is used to indicate the RRCResumeRequest is only for acquiring the updated PTM configuration which implies there is no need to resume the UE into RRC_CONNECTED state.
-	in response to the PTM configuration update indication in the RRCResumeRequest message, the network can directly provide the updated PTM configuration in the RRCRelease message without entering RRC_CONECTED state.
A fast PTM configuration update without entering RRC_CONNECTED state should be supported by:
-	adding a new indication to indicate PTM configuration update in group paging;
-	in response to the paging message, the UE indicates PTM configuration update indication to the network in the RRCResumeRequest message;
-	the network can directly provide the updated PTM configuration in the RRCRelease message without entering RRC_CONECTED state.
3	Conclusion
This contribution discusses PTM configuration provision and update for multicast reception in RRC_INACTIVE.
1. RAN2 discusses the UE behaviour when receiving RRC release message with suspendConfig for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE, e.g.:
-	whether UE suspends or releases the PTP leg;
-	whether UE suspends the PDCP entities of all DRBs expect the MRB;
-	whether UE performs partial MAC reset or not.
In order to support UE mobility in multiple cells without entering RRC_CONECTED state, PTM configuration of a list of cells are provided to the UE by RRC dedicated signalling. The PTM configuration of the list of cells may be same for all cells or different per cell.
A fast PTM configuration update without entering RRC_CONNECTED state should be supported by:
-	adding a new indication to indicate PTM configuration update in group paging;
-	in response to the paging message, the UE indicates PTM configuration update indication to the network in the RRCResumeRequest message;
-	the network can directly provide the updated PTM configuration in the RRCRelease message without entering RRC_CONECTED state.
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