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1 Introduction
The contribution aims to discuss RIL Z657, i.e., SDAP operation for multicast reception in RRC_INACTIVE.
ID: Z657 Status: Proposed Conclusion: v088




Description: In the running CR discussion stage, in the email companies had different views on SDAP operation, on release/eastablishment. maybe it is time to have a discussion at next meeting.

Proposed Change: discussion whether SDAP is allowed to be established/released for UE in RRC_INACTIVE.

Comments: Huawei (Xubin): OK to discuss.  Suggest ZTE to submit a contribution.
2 Discussion
2.1 background on RIL Z657
During Post RAN2#124 meeting, we had a brief discussion on how SDAP operates for multicast reception in RRC_INACTIVE. The key question here is whether there is SDAP establishment/release for UE’s multicast reception in RRC_INACTIVE.
Multicast session join shall be done before UE is released, and the leave operation shall be done while UE is in RRC_CONNECTED as well. Therefore, there are concerns how in current spec SDAP entities can be established/released for UE operating in RRC_INACTIVE (for UE in RRC_CONNECTED it always follow the legacy RRC Reconfiguration to work).
	· UE shall join in the multicast session before receiving multicast in RRC INACTIVE. // RAN2#121
· No additional enhancement (with regard to enhancements made for ‘deactivation/temp no data’) is needed specifically for enabling UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon session release. // RAN2#121-e


To clarify this issue, we need to go check how Rel-17 handles the multicast contexts of one UE that has joined one Multicast session.

2.2 how Rel-17 multicast UP and contexts operate.
In Rel-17, for one MBS session, the contexts (exist inside UE) are in 2 levels:
· session join in info, which is anchored using Session ID.
· MRB info, which further consists of 
· SDAP entities (one for each session) and 
· PDCP/RLC entities.
We will try to elaborate above in the following texts following current spec.
Once UE’s joined in one multicast session, UE at NAS layer is informed that the join is successful. In AS layer, the session ID is known to UE and used as an anchor even the user plane may be released (although implicitly shown in spec). 
By referring to 38.331 “5.3.5.11 Full configuration”, we can find that during Full configuration, the mbs-SessionID (i.e., TMGI) is retained as the anchor for the multicast MRBs, but the UP resource is fully released/re-setup, including SDAP entity and associated MRB (and MRB IDs).
	…
1>
for each mbs-SessionId that is part of the current UE configuration and associated to a multicast MRB:

2>
release the SDAP entity (clause 5.1.2 in TS 37.324 [24]);

2>
release each multicast MRB associated to the mbs-SessionId as specified in 5.3.5.6.6;

NOTE 4:
This will retain the mbs-SessionId but remove the multicast MRBs including mrb-identity of these bearers from the current UE configuration. Setup of the multicast MRBs within the AS is described in clause 5.3.5.6.7 using the new configuration. The mbs-SessionId acts as the anchor for associating the released and re-setup multicast MRB. In the AS the multicast MRB re-setup is equivalent with a new multicast MRB setup (including new PDCP and logical channel configurations).

…


Observation 1 mbs-SessionId is used as the anchor for multicast MRBs during multicast user plane resource release/re-setup (including SDAP/PDCP/logical channel).
Observation 2 During multicast user plane resource release/re-setup, SDAP entity is also released while mbs-SessionID is retained.

2.3 Rel-18 RRC_INACTIVE reception

2.3.1 SDAP establishment
SDAP establishment might be applicable for multicast reception for UE in RRC_INACTIVE. Try the following case: UE joins one multicast session, without any existing Multicast session related config (i.e., MRB config in RRCReconfiguration), UE is released to RRC_INACTIVE with (then UE relies on this config for future reception in RRC_INACTIVE) or without any PTM config (then UE relies on MCCH to get the very first PTM config). 
In this case, SDAP entity should be established in RRC_INACTIVE. If this is a valid case, UE shall be able to establish SDAP entity in RRC_INACTIVE.
Observation 3 UE might be released immediately to RRC_INACTIVE without any previous MRB configuration for the joined Multicast session.
Observation 4 UE shall be able to establish UP resources, including SDAP entity for this Multicast session.
If there is no MRB established beforehand as in Rel-17, such UP resources allocation success should be notified to upper layer. Therefore, current wording in TS 38.331-i00 correctly reflects above UE behaviour, for now.
2.3.2 SDAP release
The next question is whether SDAP is allowed to be released in following scenarios (as in current 38.331-i00):
	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.


If we follow the same spirit of Rel-17 as in Observation 1 & 2, it should be fine to release SDAP as well. That is, SDAP entity is released and re-established during user plane resource release and re-setup (based on the new configuration).
Proposal 1 For Rel-18 multicast reception in RRC_INACTIVE, SDAP entity should be released and established, in case of PTM configuration update via MCCH in the same cell or during mobility.
2.3.3 Notification to upper layer
In previous RAN2 meetings it was further clarified with SA2/CT1 that any UP resources shall be notified to upper layer, as in LS back from CT1 (R2-2209302).

	3. CT1 confirms that indication of establishment of user plane resources is needed in the NAS for multicast MBS sessions. Upper layers (i.e., application layer) may use this indication towards the user.

4. CT1 confirms that indication of release of user plane resources is needed in the NAS for multicast MBS sessions. Upper layers (i.e., application layer) may use this indication towards the user.


However, is it necessary to notify upper layer about the user plane resources release/establishment for the mbs-SessionId to upper layers each time the PTM configuration is updated? This sounds like a redundant operation, as upper layer should not be aware of UE’s RRC state, how UE gets the PTM configuration or its update at AS layer. Also please note, in legacy “Full configuration” procedure, if the MRB associated to the Multicast session still exists in the UE configuration to be applied, there is no need to indicate the release of user plane resources to upper layer.
	…
1>
for each mbs-SessionId that is part of the current UE configuration but not added with the same mbs-SessionId in the mrb-ToAddModList:

2>
if the procedure was triggered due to reconfiguration with sync:

3>
indicate the release of the user plane resources for the mbs-SessionId to upper layers after successful reconfiguration with sync;
2>
else:

3>
indicate the release of the user plane resources for the mbs-SessionId to upper layers immediately.
…


Proposal 2 RAN2 to discuss whether to notify upper layer about the user plane resources release/establishment when PTM configuration is updated via MCCH or during mobility to new cell.
We slightly prefer that such indication is not needed as this (PTM config update) shall be agnostic to upper layer. A draft CR is provided in the Annex part to reflect our view.
3 Conclusion
Proposal 1 For Rel-18 multicast reception in RRC_INACTIVE, SDAP entity should be released and established, in case of PTM configuration update via MCCH in the same cell or during mobility.

Proposal 2 RAN2 to discuss whether to notify upper layer about the user plane resources release/establishment when PTM configuration is updated via MCCH or during mobility to new cell.
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5.10.3
MRB configuration
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 configured, 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:
How to perform modification of a multicast MRB which is already configured in the UE is left to UE implementation.

Upon moving to a cell where the PDCP COUNT of a multicast MRB is not synchronized, an indication is sent to the lower layer to inform the PDCP COUNT non-synchronization of the corresponding multicast MRB. Upon transition from RRC_CONNECTED to RRC_INACTIVE in the same cell, the UE can continue using the multicast MRBs used in RRC_CONNECTED.

5.10.3.2
Multicast MRB establishment

Upon establishment of a multicast MRB, the UE shall:

1>
establish a PDCP entity and an RLC entity i n accordance with MRB-InfoBroadcast for this multicast MRB included in the MBSMulticastConfiguration message and the configuration specified in 9.1.1.7;

1>
configure the MAC layer in accordance with the mtch-SchedulingInfo (if included);

1>
configure the physical layer in accordance with the mbs-SessionInfoList, searchSpaceMulticastMTCH, and pdsch-ConfigMTCH, applicable for the multicast MRB;

1>
if an SDAP entity with the received mbs-SessionId does not exist:

2>
establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;

2>
indicate the establishment of the user plane resources for the mbs-SessionId to upper layers if this is the first time of the SDAP entity establishment;

1>
receive DL-SCH on the cell where the MBSMulticastConfiguration message was received for the established multicast MRB using g-RNTI and mtch-SchedulingInfo (if included) in this message for this MBS multicast service.

5.10.3.3
Multicast MRB release

Upon release of a multicast MRB, the UE shall:

1>
release the PDCP entity, RLC entity as well as the related MAC and physical layer configuration;

1>
if the SDAP entity associated with the corresponding mbs-SessionId has no associated MRB:

2>
release the SDAP entity, as specified in TS 37.324 [24] clause 5.1.2;
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