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This document continues discussions for the RAN3 part of the work task on support of multicast reception by UEs in RRC_INACTIVE state.
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2.1	On CN assistance data for gNB to help in deciding which UEs to release to RRC_INACTIVE
During congestion when the gNB needs to decide which UE(s) to suspend to RRC_INACTIVE to ensure service availability for all mission critical UEs, it would be beneficial if the gNB knows on a UE level/PDU session level (whatever applies):
-	Activity level
-	Role/priority level
If the gNB becomes aware of a UE’s “activity level” and its “priority” (e.g. its role as a team leader), the gNB would be enabled to decide the UE's RRC state properly. Such information should be provided in a service-agnostic way, as usual, to allow reusing it for other purposes. 
The "priority level" should be available by means of the ARP (Allocation and Retention Priority) which is provided on a per QoS flow basis and should be already available in the QoS parameters of the QoS flow intended to be used e.g., for Mission Critical user plane Push to Talk (MCPTT) voice traffic.
"Activity level" is in principle defined in NGAP within the Expected UE Behaviour IE, but probably, if defined as an explicit indication, e.g. "high activity expected", such approach would be less complex in implementation and subscription configuration. 
[bookmark: _Hlk118362492]Observation 1: It seems beneficial to define an explicit UE/PDU session specific assistance information (whatever applies or is more appropriate) which indicates "high activity expected". Such indication could be used for the mission critical application and assigned e.g. to a team leader but should be made usable for other applications as well. Priority is expected to be indicated by means of the existing ARP.
2.2	On intra-gNB mobility for UEs in RRC_INACTIVE receiving multicast data
We had discussions last meeting on the gNB’s awareness of UEs receiving multicast session data in RRC_INACTIVE. 
This topic stems from the assumption that the gNB would release all UEs to RRC_INACTIVE as long as there is no activity ongoing in unicast sessions. 
However, reception of RRC_INACTIVE should only be applied if the gNB cannot handle the amount of UEs receiving the multicast session in RRC_CONNECTED any more. Therefore, a scenario where a single lonely UE or all UEs in a cell receive multicast session data in RRC_INACTIVE is out of scope of Rel-18 discussions. 
It can be further assumed that ptm resources are configured if the number of UEs receiving multicast session data in a cell is so high that UEs have to be released to RRC_INACTIVE
Observation 2: If UEs are receiving multicast session data in RRC_INACTIVE it can be assumed that the amount of UEs in that cell receiving the same multicast data in RRC_CONNECTED is sufficiently high to assume PTM resources being configured.
Further, a gNB is able to know whether and which resources are configured in the cells it serves. The gNB should therefore able to configure the UEs in RRC_INACTIVE in such a way that the UE would need to resume before it would re-select to a cell that does not (yet) provide session resources for that MBS session in order to perform Rel-17 RRC_CONNECTED mobility and establishing resources during handover preparation.
Any scheme that would allow the UE to resume from RRC_INACTIVE in a cell that has no MBS resources established is of inferior performance as compared to Rel-17 handover schemes.
Observation 3: It can be assumed that reasonable protocol functions should enable the network to configure UEs in a way that it does not resume in a cell where no MBS session resources have been established yet but to rather resume before re-selecting to such a cell and being handed over, applying the MBS session resource establishment in the course of handover preparation.
It can be also assumed that any scheme allowing a UE to resume from RRC_INACTIVE in a cell with no (suitable) MBS resources established is of inferior performance as compared to Rel-17 handover schemes.
Whether there is a need to define information equivalent to the neighbour cell information defined for broadcast MCCH in Rel-17 also for support of multicast reception in RRC_INACTIVE needs to be seen. It can be assumed that it would be sufficient to configure the UE to resume before it leaves the RNA. In any case, the gNB would need to process information about neighbouring cells.
Observation 4: Either the UE can rely on information about ptm multicast session resources established by means of MCCH information or it would need to be configured to resume before re-selecting to a cell which has not suitable MBS session resources established.
2.3	On inter-gNB mobility for UEs in RRC_INACTIVE receiving multicast data
The same principles as discussed in section 2.2 should be applied for inter-gNB mobility.
While for intra-gNB mobility it can be assumed that the gNB has an overview of MBS session resource status in all cells it serves, this is not the case for inter-gNB mobility.
If it is possible for the UE to move to cells in RRC_INACTIVE that provide suitable MBS session resources even if the cell is served by a different gNB, respective information has to be exchanged between the gNBs.
For broadcast, it has been proposed to introduce such protocol elements already in Rel-17, however, we would welcome to postpone this discussion to Rel-18 to discuss such protocol elements in a more broader fashion, i.e. for support of multicast reception in RRC_INACTIVE and broadcast together. In any case, we propose to introduce a new procedure, which is able to allow gNBs to “subscribe” to information to be retrieved from a peer-gNB on cell level, either on demand or if a certain information becomes available (“MBS session resources released” or “established”). The information should be also provided on a per TMGI or for all MBS session in general.
Observation 5: If inter-gNB mobility for UEs in RRC_INACTIVE during active multicast sessions should be supported, in order to steer the UE’s behaviour appropriately, neighbouring gNBs would need to mutually inform each other about the status MBS session resources.
Observation 6: Similar discussions are led for Rel-17 in the context of broadcast MBS sessions, but it is probably better to lead a common discussion in Rel-18 only.
Observation 7:	It is for sure more advantageous to separate protocol functions for that purpose and not “overload” existing Xn interface management functions nor Resource Status functions but to introduce a new procedure that may allow gNBs to mutually “subscribe” to information on MBS session resource status on a per cell level, allowing the possibility to provide information “on demand” or “on trigger conditions” (resources established/ released). 
If we can assume that gNBs mutually know about the current resource status of MBS session resources, we can also assume that it is possible to cause the UEs to resume to RRC_CONNECTED before it reselects a cell served by another gNB which does not provide suitable ptm resources, in order to being handed over and resources being established in the course handover preparation.
Observation 8: Previous observation on inferior performance of schemes allowing UEs to resume from RRC_INACTIVE in a cell with no (suitable) MBS resources established is even more true for the inter-gNB mobility case.
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In this paper we continued discussing the topics “CN assistance data” and UE mobility in RRC_INACTIVE during active sessions. We observed the following:
Observation 1: It seems beneficial to define an explicit UE/PDU session specific assistance information (whatever applies or is more appropriate) which indicates "high activity expected". Such indication could be used for the mission critical application and assigned e.g. to a team leader but should be made usable for other applications as well. Priority is expected to be indicated by means of the existing ARP.
Observation 2: If UEs are receiving multicast session data in RRC_INACTIVE it can be assumed that the amount of UEs in that cell receiving the same multicast data in RRC_CONNECTED is sufficiently high to assume PTM resources being configured.
Observation 3: It can be assumed that reasonable protocol functions should enable the network to configure UEs in a way that it does not resume in a cell where no MBS session resources have been established yet but to rather resume before re-selecting to such a cell and being handed over, applying the MBS session resource establishment in the course of handover preparation.
It can be also assumed that any scheme allowing a UE to resume from RRC_INACTIVE in a cell with no (suitable) MBS resources established is of inferior performance as compared to Rel-17 handover schemes.
Observation 4: Either the UE can rely on information about ptm multicast session resources established by means of MCCH information or it would need to be configured to resume before re-selecting to a cell which has not suitable MBS session resources established.
Observation 5: If inter-gNB mobility for UEs in RRC_INACTIVE during active multicast sessions should be supported, in order to steer the UE’s behaviour appropriately, neighbouring gNBs would need to mutually inform each other about the status MBS session resources.
Observation 6: Similar discussions are led for Rel-17 in the context of broadcast MBS sessions, but it is probably better to lead a common discussion in Rel-18 only.
Observation 7:	It is for sure more advantageous to separate protocol functions for that purpose and not “overload” existing Xn interface management functions nor Resource Status functions but to introduce a new procedure that may allow gNBs to mutually “subscribe” to information on MBS session resource status on a per cell level, allowing the possibility to provide information “on demand” or “on trigger conditions” (resources established/ released). 
Observation 8: Previous observation on inferior performance of schemes allowing UEs to resume from RRC_INACTIVE in a cell with no (suitable) MBS resources established is even more true for the inter-gNB mobility case.
We propose the following:
Proposal 1: 	Indicate to SA2 that RAN3 sees the benefit of defining an explicit UE/PDU session specific assistance information (whatever applies or is more appropriate) which indicates "high activity expected". Such indication can be used for the mission critical application and assigned e.g. to a team leader but should be made usable for other applications as well. Priority is expected to be indicated by means of the existing ARP.
Proposal 2: 	Remove the open item on “FFS on how the gNB is aware that it delivers multicast service to UEs in RRC inactive.” and replace it with “Common understanding: If UEs are receiving multicast session data in RRC_INACTIVE it can be assumed that the amount of UEs in that cell receiving the same multicast data in RRC_CONNECTED is sufficiently high to assume PTM resources being configured suited for reception in RRC_INACTIVE.”
Proposal 3:	Agree, from RAN3 point of view, that Rel-18 should enable to configure UEs in a way that it does not resume in a cell where no (suitable) MBS session resources have been established, but instead to resume before re-selecting to such a cell and being handed over. This shall apply for inter-gNB mobility and should also apply for intra-gNB mobility. If found beneficial, RAN2 should be explicitly liaised on that.
Proposal 4:	Agree on specification work on a new XnAP elementary procedure allowing peer-eNBs to mutually “subscribe” to information on MBS session resource status (established/released), suitable for reception in RRC_INACTIVE, on a per cell level, allowing the possibility to provide information “on demand” or “upon meeting a trigger condition” (resources established/released). 
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