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1. Introduction
In the RAN2#120 meeting, the following agreements have been made regarding PTM configuration: 
	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. [bookmark: _GoBack]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.


In this contribution, we will further analyze PTM configuration and mobility for multicast reception in RRC_INACTIVE.
2. Discussion
2.1 PTM configuration for multicast reception in RRC_INACTIVE
In the agreed mixed solution, the network provides the PTM configuration for the serving cell to the UE by the dedicated signaling. This configuration can be used by the UE before acquiring another PTM configuration in MCCH to reduce the service interruption. The UE can further update the PTM configuration for the serving cell by MCCH after it enters RRC_INACTIVE state, if needed.
It is still FFS on whether PTM configurations for neighbor cells can be provided in the dedicated signaling. Since the PTM configuration update is via MCCH, if the PTM configurations for neighbor cells are also provided by the dedicated signaling, they must be added in MCCH for the configuration update. If that is the case, the PTM configuration and update for neighbor cells, if needed, is better to be provided by MCCH alone since it is not so urgent as the configuration for serving cell. One may argue the UE may camp on other cells as a result of cell selection when RRCRelease is received, and thus the configurations of neighbor cells are useful for the UE to acquire the service faster. However, upon reception of RRCRelease, the UE can still camp on the current serving cell during the cell selection procedure to continue the multicast service and rely on cell reselection to find a better cell. Whether optimization is needed for cell reselection procedure can be discussed later in the mobility part.
Observation 1: The UE can still camp on current serving cell during the cell selection procedure to continue the multicast service.
Proposal 1: NW does not provide the PTM configuration via the RRC dedicated signaling for neighbor cells for multicast reception in RRC_INACTIVE.
Regarding the MCCH design, either the same or a separate MCCH from the one used for MBS broadcast can be considered and the impacts of these two options are summarized as below:
Table 1: Impacts of candidate MCCH options for multicast reception in RRC_INACTIVE
	MCCH options
	Impact on MCCH parameters
	Impact on DCI design
	Summary of impacts

	Option 1: The same MCCH carrying RRC configurations for both broadcast and multicast
	The existing parameters for MCCH can be reused

	Existing format is sufficient if a new RNTI is used.
Otherwise, additional bits are needed for MCCH change notification in DCI 4_0.
	Pros: 
Less standard efforts
Cons: 
Not flexible as multicast and broadcast configuration need to have the same MCCH RP/MP/CFR

	Option 2: Different MCCHs carrying RRC configurations for broadcast and multicast separately 
	Separate sets of parameters are used, e.g., MCCH window, CFR, etc.
	A new RNTI is needed but the existing DCI 4_0 format can be reused.

	Pros: 
Flexible configurations for broadcast and multicast
Cons: 
1) Increased power consumption for UEs which need to monitor both multicast and broadcast.
2) Need to signal MCCH configuration separately



Proposal 2: RAN2 to discuss whether to use the same MCCH or a separate MCCH from the one used for broadcast for multicast reception in RRC_INACTIVE.
If a separate MCCH for multicast is used, RAN2 needs to decide which CFR cases are used for multicast. For MBS broadcast, the case A/C/E have been discussed in RAN1 and agreed as below:
 [image: ] 
Figure 1: CFR cases for MBS broadcast 
All these cases allow the UE to receive SIBs/Paging and MBS broadcast without BWP switch. Similarly, it is also important to allow the UE to receive SIBs/Paging and MBS multicast without BWP switch, and thus it would be straightforward to reuse all these cases for MBS multicast reception.
Proposal 3a: Reuse the CFR cases defined for MBS broadcast and for MBS multicast reception (MCCH and MTCH).
Proposal 3b: The same CFR is used for UEs in RRC_INACTVE and RRC_CONNETED for MBS multicast reception.

2.3 Mobility for multicast reception in RRC_INACTIVE
For each ongoing MBS broadcast service, the network can provide the neighbour cells in which the same service is also being provided. This can help the UE to decide when to transition to unicast session for service continuity. The similar principle can be adopted for MBS multicast so that the RRC_INACTIVE UE can resume earlier to RRC_CONNECTED for multicast reception before or after cell reselection. 
Proposal 4a: Similar as for MBS broadcast, MCCH can be used to provide the UE for each ongoing MBS multicast service with information of the neighbour cells in which the same service is being provided for RRC_INACTIVE UEs.
In addition, it is likely that the same gNB will use exactly the same PTM configuration (e.g., G_RNTI, CFR and so on) to provide the same multicast service in different cells. If this information is provided to the UE beforehand, the UE can reduce the interruption time to acquire MCCH in the target cell during mobility if the target cell uses the same parameters as the source cell.
Proposal 4b: For each neighbour cell providing the same services for RRC_INACTIVE UEs as the serving cell, MCCH should be able to provide the UE with the information on whether the same PTM parameters (e.g., G_RNTI, CFR and so on) are used.
As the result of UE mobility or cell congestion status change, the network may consider to stop providing multicast service to inactive UEs in the concerned cell. In such case, group paging can be used to trigger possible UEs in this cell to return to active mode to continue multicast reception. If the number of accessed UEs as result of the group paging is more than the network expected threshold, the network should be able to use RRC release directly (2 step RRC release) to avoid congestion again.
If the network stops providing multicast to inactive UE due to no respond to group paging and later due to mobility, a new coming UE triggers RRC resume due to unavailability of the PTM configuration in this cell, the network can provide the interested multicast service to the UE in RRC_INACTIVE, to respond to this kind of RRC resume request, the network should be able to use RRC Release directly (i.e. two-step RRC release) to keep the UE in RRC_INACTIVE, and at the same time provide PTM configuration. 
Proposal 5: If the UE triggers RRC resume due to group paging or unavailability of the PTM configuration, the network should be able to response to RRC Resume Request with RRC release to keep the UE in RRC_INACTIVE for multicast reception.
PDCP COUNT Continuity
In Rel-17, the PDCP COUNT synchronization among gNBs can be achieved based on MBS QoS Flow SN if the same QoS mapping rule is used, and the initial PDCP COUNT of the UE is set based on network indication. For multicast reception in RRC_INACTIVE, the UE may move across cells without transitioning to RRC_CONNECTED. If the PDCP COUNT for all the involved cells are synchronized, the UE can continue PDCP COUNT during cell change. However, if the PDCP COUNT of source cell and the target cell is not synchronized, the UE might need to re-initialize the PDCP parameters by acquiring the initialRX-DELIV from the target cell. 
Proposal 6: The UE needs to continue PDCP COUNT during cell change if the PDCP COUNT are synchronized between source and target, and re-initializes PDCP COUNT if the source and target are not synchronized. FFS how the PDCP COUNT is re-initialized during cell change.
Frequency prioritization
For MBS broadcast, the mapping between MBS service and frequencies is provided in SIB21 and the UE is allowed to prioritize MBS frequency for MBS broadcast reception. For multicast, the dedicated frequency priority in RRCRelease message might be used to control the UE to camp on the right frequency based on the joined MBS session. However, if a MBS multicast service is provided in different frequencies in different cells/areas, the UE might not always camp on the right frequency and thus unnecessary RRC resume and handover might be required in such case. 
Proposal 7: Dedicated frequency priority can be used as baseline for multicast frequency prioritization. Further discuss whether to address the scenario where a MBS multicast service is provided in different frequencies in different cells/areas.
3. Conclusion
Based on the above discussion we have the following observations and proposals: 
Observation 1: The UE can still camp on current serving cell during the cell selection procedure to continue the multicast service.
Proposal 1: NW does not provide the PTM configuration via the RRC dedicated signaling for neighbor cells for multicast reception in RRC_INACTIVE.
Proposal 2: RAN2 to discuss whether to use the same MCCH or a separate MCCH from the one used for broadcast for multicast reception in RRC_INACTIVE.
Proposal 3a: Reuse the CFR cases defined for MBS broadcast and for MBS multicast reception (MCCH and MTCH).
Proposal 3b: The same CFR is used for UEs in RRC_INACTVE and RRC_CONNETED for MBS multicast reception.
Proposal 4a: Similar as for MBS broadcast, MCCH can be used to provide the UE for each ongoing MBS multicast service with information of the neighbour cells in which the same service is being provided for RRC_INACTIVE UEs.
Proposal 4b: For each neighbour cell providing the same services for RRC_INACTIVE UEs as the serving cell, MCCH should be able to provide the UE with the information on whether the same PTM parameters (e.g., G_RNTI, CFR and so on) are used.
Proposal 5: If the UE triggers RRC resume due to group paging or unavailability of the PTM configuration, the network should be able to response to RRC Resume Request with RRC release to keep the UE in RRC_INACTIVE for multicast reception.
Proposal 6: The UE needs to continue PDCP COUNT during cell change if the PDCP COUNT are synchronized between source and target, and re-initializes PDCP COUNT if the source and target are not synchronized. FFS how the PDCP COUNT is re-initialized during cell change.
Proposal 7: The dedicated frequency priority can be used as baseline for multicast frequency prioritization. Further discuss whether to address the scenario where a MBS multicast service is provided in different frequencies in different cells/areas.
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