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1 Introduction
This paper discusses the remaining CP issues and corrections needed for multicast reception in RRC_INACTIVE.
2 Discussion
2.1 SDT and multicast reception in RRC_INACTIVE 
2.1.1 [H073] SDT and Multicast session activation 
RAN2#124 made below agreements for SDT and multicast reception
· The UE is not required to monitor group Paging during SDT procedure.
· The understanding is NW can send the UE directly to INACTIVE with PTM config for MC in INACTIVE. 
However, these agreements are not clearly reflected in RRC specification.
In our understanding, as compared to state transition from RRC_CONNECTED to RRC_INACTIVE, the multicast session activation during SDT (by receiving RRCRelease with suspendConfig) is different:
· No RRC state change is involved
· Expected behaviour should be as if a group paging is received that causes a multicast session activation
· Cell selection should not be applicable as any cell change would cause SDT procedure failure and UE goes to RRC_IDLE.
· Any MAC reset in the same RRC state would cause potential loss of multicast data.
Given above reasoning, we propose to capture handling of multicast session activation during SDT alike a group paging to receive multicast session in RRC_INACTIVE. Notably, this is also aligned with the SDT approach when suspendConfig includes resumeIndication and UE performs the actions as if the UE received Paging message with the ue-Identity included in the PagingRecord matching the UE's stored fullI-RNTI.
Observation 1: Multicast session activation during SDT is alike a group paging to receive multicast session in RRC_INACTIVE. No RRC state state, cell change or MAC reset should be applicable. There is a similar reference in RRC specification for SDT approach when suspendConfig includes resumeIndication.
Proposal 1: RAN2 to agree that handling of multicast session activation during SDT should be alike a group paging to receive multicast session in RRC_INACTIVE and adopt the provided text proposal TP1.
Text Proposal: TP1
	[bookmark: _Toc156129794][bookmark: _Toc60776816]5.3.8.3	Reception of the RRCRelease by the UE
<Omitted Text>
1>	if the RRCRelease includes suspendConfig:
[bookmark: _Hlk151652745]2> if SDT procedure is ongoing, and multicastConfigInactive is configured to indicate activation of at least one multicast session:
3> perform the actions as if the UE received Paging message with the TMGI of the multicast session and inactiveReceptionAllowed included in the pagingGroupList, as specified in clause 5.3.2.3;
   3> the procedure ends.
2>	reset MAC and release the default MAC Cell Group configuration, if any;
2>	apply the received suspendConfig except the received nextHopChainingCount;
<Omitted Text>



2.1.2 SDT failure handling during multicast reception
In legacy, UE transits to RRC_IDLE upon unsuccessful completion of the SDT procedure. The unsuccessful completion of the SDT procedure can be due to many reasons including cell re-selection, expiry of the SDT failure detection timer, a MAC entity reaching a configured maximum PRACH preamble threshold, an RLC entity reaching a configured maximum retransmission threshold, or expiry of SDT-specific timing alignment timer while SDT procedure is ongoing over Configured Grant (CG) and the UE has not received a response from the network after the initial PUSCH transmission. 
However, for UE configured for multicast reception in RRC_INACTIVE, this is drastic as the UE would lose the multicast session(s). As the SDT failure would cause the transition to RRC_IDLE, UE should inform upper layers about TMGI(s) for multicast session(s) that the UE is configured for multicast reception in RRC_INACTIVE and receiving in RRC_INACTIVE, to enble quick recovery by transiting to RRC_CONNECTED. This behaviour is same as forwarding TMGI to upper layers when transiting to RRC_IDLE during group paging with ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers (i.e. erroraneous case of state mismatch between UE and network). 
Proposal 2: Upon unsuccessful completion of the SDT procedure: 
(a) UE which is configured for multicast reception in RRC_INACTIVE, transits to RRC_IDLE (same as legacy spec). 
(b) UE forwards TMGI(s) to upper layers for multicast session(s) that UE is configured for multicast reception and receiving in RRC_INACTIVE. Adopt the text proposal TP2.

Text Proposal: TP2
	[bookmark: _Toc60776836][bookmark: _Toc146780812]5.3.13.5	Handling of failure to resume RRC Connection
…
1>	else if indication from the MCG RLC that the maximum number of retransmissions has been reached is received while SDT procedure is ongoing; or
1>	if random access problem indication is received from MCG MAC while SDT procedure is ongoing; or
[bookmark: _Hlk97191875]1>	if the lower layers indicate that cg-SDT-TimeAlignmentTimer or the configuredGrantTimer expired before receiving network response for the UL CG-SDT transmission with CCCH message while SDT procedure is ongoing; or
1>	if integrity check failure indication is received from lower layers while SDT procedure is ongoing; or
1>	if T319a expires:
2>	consider SDT procedure is not ongoing;
2> if UE is configured with multicast reception in RRC_INACTIVE and receiving least one multicast session in RRC_INACTIVE:
3> forward the TMGI for the multicast session to the upper layers.
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.



	[bookmark: _Toc60776837][bookmark: _Toc156129819]5.3.13.6	Cell re-selection or cell selection or L2 U2N relay (re)selection while T390, T319 or T302 is running or SDT procedure is ongoing (UE in RRC_INACTIVE) or SRS transmission in RRC_INACTIVE is configured
The UE shall:
1>	if cell reselection occurs while T319 or T302 is running or while SDT procedure is ongoing; or
1>	if relay reselection occurs while T319 is running; or
1>	if cell changes due to relay reselection while T302 is running:
2> if UE is configured with multicast reception in RRC_INACTIVE and receiving least one multicast session in RRC_INACTIVE:
3> forward the TMGI for the multicast session to the upper layers.
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';



2.2 Mobility and Service continuity Aspects
2.2.1 PDCP sync and NCL
In RAN2#123bis, below agreement is made:
A 1-bit indication on cell PDCP COUNT synchronization for an MBS service is present with the INACTIVE MRB PTM configuration provided in RRCRelease, and cells in the RNA area are synchronized for PDCP COUNT.

NCL in the multicast indicates the neighbour cells which provide the same multicast services or which do not provide same multicast services. However, it needs to be clarified as how the PDCP sync indicator is interpretated w.r.t to NCL. Following options emerge:
Option A: PDCP synchronization includes the service availability:
PDCP synchronization could be a sufficient condition of TMGI-level service continuity. If PDCP synchronization within the RNA is indicated, UE assumes that the same service is provided by all cells within the RNA. 
Option B: PDCP synchronization is independent of service availability:
PDCP synchronization bit indicates that PDCP COUNT is synced in the cell for which NCL indicates that the same service is provided. And NCL indicates that about the availability of same service in the neighbor cells. If NCL indicates that the service is not provided in a cell of the same RNA, the cell does not provide the multicast service.
Accordingly, it is worthwhile to capture the understanding on PDCP synchorinization and service availability as a NOTE in the specification.
Proposal 3A: RAN2 to discuss and agree to one of the options:
· Option A: PDCP synchronization includes the service availability within all the cells in RNA 
· Option B: PDCP synchronization is independent of service availability (i.e only NCL provides the service availability information)
Proposal 3B: Adopt text Proposal TP3A or TP3B (based on selected option in proposal 3A)
Text Proposal: TP3A
	[bookmark: _Toc156130186]5.10.3.1	General
[bookmark: _Hlk148603447]The multicast MRB configuration procedure is used by the UE in RRC_INACTIVE state to configure PDCP, RLC, MAC entities and the physical layer upon PTM configuration update and moving to a cell providing SIB24. The UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH or when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is not synchronized within the RNA. The UE may perform multicast MRB modification when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. The UE resets MAC upon cell-reselection.
NOTE X:	How to perform modification of a multicast MRB which is already configured in the UE is left to UE implementation.
NOTE Y:	PDCP COUNT synchronization implies the multicast session availability within all the cells in RNA.



Text Proposal: TP3B
	5.10.3.1	General
The multicast MRB configuration procedure is used by the UE in RRC_INACTIVE state to configure PDCP, RLC, MAC entities and the physical layer upon PTM configuration update and moving to a cell providing SIB24. The UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH or when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is not synchronized within the RNA. The UE may perform multicast MRB modification when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. The UE resets MAC upon cell-reselection.
NOTE X:	How to perform modification of a multicast MRB which is already configured in the UE is left to UE implementation.
NOTE Y:	PDCP COUNT synchronization does not imply the multicast session availability within all the cells in RNA.



2.2.2 UE mobility to MCCH-less cell
If MCCH message is not broadcasted (MCCH configuration is missing in SIB24) but the SIB24 is broadcasted, it is an MCCH-less cell providing multicast service for INACTIVE UEs. Since the MCCH-less cell does not broadcast multicast-related configurations, UE behavior at re-selecting an MCCH-less cell should be specificed. Following options exist:
Option 1: If RRC_INACTIVE UE receiving multicast data moves to an MCCH-less cell (re-select an MCCH-less cell), UE needs to enter RRC_CONNECTED by initiating RRC Resume procedure.
Option 2: If RRC_INACTIVE UE receiving multicast data moves to an MCCH-less cell (re-select an MCCH-less cell) within the RNA with PDCP sync, the UE assumes the MCCH-less cell has the same configuration of the previous cell.
Option 3: If RRC_INACTIVE UE receiving multicast data moves to an MCCH-less cell (re-select an MCCH-less cell) indicated by NCL that the same service is provided, the UE assumes the MCCH-less cell has the same configuration of the previous cell.
We think, companies need to discuss and decide on a definite behavior for the UE moving to the MCCH-less cell.
Proposal 4: RAN2 to discuss and agree to one of the options, when RRC_INACTIVE UE receiving multicast data moves to an MCCH-less cell (re-select an MCCH-less cell):
· Option 1: UE needs to enter RRC_CONNECTED by initiating RRC Resume procedure
· Option 2: If the MCCH-less cell is within the RNA with PDCP sync, the UE assumes the MCCH-less cell has the same configuration of the previous cell.
· Option 3: If the MCCH-less is indicated by NCL that same service is provided, the UE assumes the MCCH-less cell has the same configuration of the previous cell.
2.3 State Transition Aspects
2.3.1 Cell selection at transition to RRC_INACTIVE
As agreed in R2#121, serving cell will not provide the PTM configuration of neighbour cells from other gNBs. Given this, it is required that UE transitioning from RRC_CONNECTED to RRC_INACTIVE should continue to camp on the same serving cell where and for which UE has received PTM configuration in RRC_CONNECTED. However, as per TS 38.331 sec. 5.3.8.3, UE undertakes ‘cell selection’ upon receiving RRCRelease with suspendConfig and therefore, as much as possible, there is a need to ensure that UE camps to the same serving cell while doing so.

Proposal 5: Upon receiving RRCRelease with suspendConfig with multicast PTM configuration, while performing ‘cell selection’ at transition to RRC_INACTIVE, UE prioritizes the serving cell to camp where and for which UE has received the multicast PTM configuration. It is left to UE implementation.

In case, the UE selects a cell different than the serving cell for which the UE received the RRCRelease with SuspendConfig including PTM configurations and/or explicit indications for stop of G-RNTI monitoring, the UE behaviour on the selected cell should be clear. 
[bookmark: _GoBack]Scenario: UE has received at least one deactivated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the stop monitoring of G-RNTI indication and/or PTM configuration for the desired session, question is which option among the below-listed should be pursued: 
a) UE resumes the RRC connection as the cell does not support the session. However, as session is deactivated, it seems as an unnecessary urgency.
b) UE awaits for paging. It can be noted, however, that as the cell does not support the session, there may not be Rel-18 group paging for the session on the cell. Whether legacy paging is received would depend on the presence of the Rel-17 UE on the cell or paging strategy of the network to cover extended region. 
c) UE (re-)selects to another cell. It can be noted, however, that there would not be neighbour cell information as the cell does not support the session to aid cell (re-)selection.
We think option b) is most suitable and accordingly, propose:
Proposal 6: If the selected cell does not provide the stop monitoring of G-RNTI indication and/or PTM configuration for the desired deactivated session, UE should wait for the Rel-17 group paging reception. (No spec impact)
2.3.2 Multicast inactivity handling in RRC_INACTIVE
It is expected that the UE receiving multicast in RRC_INACTIVE may face similar issue as it were for RRC_CONNECTED UEs e.g. multicast data inactivity. In some case, UE may miss session activation and/or session deactivation notification (e.g. temporary out of coverage) and this may cause loss of multicast data or unnecessary decoding/power consumption respectively, and bad user experience in either case. Particularly, for the case when multicast MCCH is not provided on the cell (MCCH-less cell), UE cannot ascertain if the session has been deactivated and may continue decoding for multicast traffic indefinitely, consuming power and rendering poor service experice to the end user. Thereore, it is required that the UE in RRC_INACTIVE should maintain a multicast inactivity timer for G-RNTI monitoring. 
Multicast inactivity timer can be started/ restarted when a MTCH is received by the G-RNTI or Rel-18 Group paging is received for G-RNTI i.e. activation for session reception in RRC_INACTIVE. UE stops multicast inactivity timer for G-RNTI monitoring when session deactivation is received (e.g. in multicast MCCH message). When multicast inactivity timer expires, UE may stop monitoring the G-RNTI. Further, UE may request network to transit to RRC_CONNECTED as the reason for staying for the RRC_INACTIVE (i.e. reception of multicast session) is no longer valid. UE may formally release the multicast session, if UE is not interested in multicast session, or could avail the service through unicast.
Proposal 7: UE receiving multicast in the RRC_INACTIVE, maintains a multicast Inactivity Timer per G-RNTI monitoring. RAN2 to decide if multicast Inactivity timer is configured to the UE or it is left up to UE implementation.
Proposal 8: UE receiving multicast in the RRC_INACTIVE performs following behavior: 
· UE starts/restarts multicast Inactivity Timer for G-RNTI monitoring when a MTCH is received by the G-RNTI or Rel-18 Group paging is received for G-RNTI i.e. activation for session reception in RRC_INACTIVE. 
· UE stops multicast Inactivity Timer for G-RNTI monitoring when session deactivation is received.
· Upon expiry of multicast Inactivity Timer, stops monitoring the relevant G-RNTI. Further, UE may request network to transit to RRC_CONNECTED.
3 Conclusion
Request RAN2 to discuss and agree to the following observation and proposals:
SDT and Multicast reception:
Observation 1: Multicast session activation during SDT is alike a group paging to receive multicast session in RRC_INACTIVE. No RRC state state, cell change or MAC reset should be applicable. There is a similar reference in RRC specification for SDT approach when suspendConfig includes resumeIndication.
Proposal 1: RAN2 to agree that handling of multicast session activation during SDT should be alike a group paging to receive multicast session in RRC_INACTIVE and adopt the provided text proposal TP1.
Proposal 2: Upon unsuccessful completion of the SDT procedure: 
(a) UE which is configured for multicast reception in RRC_INACTIVE, transits to RRC_IDLE (same as legacy spec). 
(b) UE forwards TMGI(s) to upper layers for multicast session(s) that UE is configured for multicast reception and receiving in RRC_INACTIVE. Adopt the text proposal TP2.
PDCP synchronization:
Proposal 3A: RAN2 to discuss and agree to one of the options:
· Option A: PDCP synchronization includes the service availability within all the cells in RNA 
· Option B: PDCP synchronization is independent of service availability (i.e only NCL provides the service availability information)
Proposal 3B: Adopt text Proposal TP3A or TP3B (based on selected option in proposal 3A)
Mobility to MCCHless cell:
Proposal 4: RAN2 to discuss and agree to one of the options, when RRC_INACTIVE UE receiving multicast data moves to an MCCH-less cell (re-select an MCCH-less cell):
· Option 1: UE needs to enter RRC_CONNECTED by initiating RRC Resume procedure
· Option 2: If the MCCH-less cell is within the RNA with PDCP sync, the UE assumes the MCCH-less cell has the same configuration of the previous cell.
· Option 3: If the MCCH-less is indicated by NCL that same service is provided, the UE assumes the MCCH-less cell has the same configuration of the previous cell.
Cell selection:
Proposal 5: Upon receiving RRCRelease with suspendConfig with multicast PTM configuration, while performing ‘cell selection’ at transition to RRC_INACTIVE, UE prioritizes the serving cell to camp where and for which UE has received the multicast PTM configuration. It is left to UE implementation.
Proposal 6: If the selected cell does not provide the stop monitoring of G-RNTI indication and/or PTM configuration for the desired deactivated session, UE should wait for the Rel-17 group paging reception. (No spec impact)
Inactivity handling:
Proposal 7: UE receiving multicast in the RRC_INACTIVE, maintains a multicast Inactivity Timer per G-RNTI monitoring. RAN2 to decide if multicast Inactivity timer is configured to the UE or it is left up to UE implementation.
Proposal 8: UE receiving multicast in the RRC_INACTIVE performs following behavior: 
· UE starts/restarts multicast Inactivity Timer for G-RNTI monitoring when a MTCH is received by the G-RNTI or Rel-18 Group paging is received for G-RNTI i.e. activation for session reception in RRC_INACTIVE. 
· UE stops multicast Inactivity Timer for G-RNTI monitoring when session deactivation is received.
· Upon expiry of multicast Inactivity Timer, stops monitoring the relevant G-RNTI. Further, UE may request network to transit to RRC_CONNECTED.

