[bookmark: OLE_LINK17]3GPP TSG-RAN WG2 Meeting #124	R2-2312506
Chicago, USA, Nov. 13th – 17th, 2023

Agenda Item:    7.11.2.1
Source:         Xiaomi
Title:         	Consideration on the control plane issues for the multicast reception in RRC_INACTIVE
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
[bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK3]During the previous discussion, there are some leftover open issues to be resolved for the support of the multicast reception in RRC_INACTIVE. In this contribution, we provide our considerations on some open issues.
Discussion
The coexistence of the SDT and multicast reception
In the previous discussion, we think there is consensus that the SDT and MBS multicast reception in RRC_INACTIVE can be configured together as there is no configuration confliction between these two features and no restriction like this in the legacy. 
Proposal 1: SDT and MBS multicast reception in RRC_INACTIVE can be configured together.
The most controversial point is whether UE needs to monitor the group paging during the SDT procedure is ongoing. Actually, in our view, the simultaneous occurrence of the SDT procedure and session activation is a corner case as the SDT procedure is very short, there is no special handling needed for such case, we can just follow the legacy principle that not to monitor the group paging during the SDT procedure.
Based on other companies’ contributions, the motivation to enable UE monitoring the group paging during the SDT procedure is to get the enhanced indication that indicates whether the UE can stay in RRC_INACTIVE to receive the MBS multicast session, so that the UE who is allowed to receive the multicast session in RRC_INACTIVE can start receiving the multicast session immediately during the SDT procedure which can reduce the multicast reception latency. But as the SDT procedure is very short, the latency reduction is limited.
However, as specified in TS 38.202 quoted below, currently, the UE is not supposed to receive group paging and SDT data simultaneously (i.e., DL reception types C1+D1/D2 in the table below) in any RRC state. If RAN2 agreed support this, it will introduce the extra requirements and complexity on the UE side.
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Observation 1: Monitoring the group paging during the SDT procedure has the extra requirements and complexity for the UE side to support the simultaneous DL reception type of C1+D1/D2, with the limited latency reduction.
If not supporting to monitor group paging during the ongoing SDT procedure, there will be power saving on the UE side. However, the issue is that the UE may miss the group paging message during the SDT procedure so that UE is unaware of whether the multicast session is activated and in which RRC state UE should stay for the multicast reception. For this issue, the only way is to inform UE of this via the RRC message. It may introduce the reception latency for the UE allowed to receive the multicast in RRC_INACTIVE, but considering the SDT procedure not last for a long time, the reception latency due to the SDT procedure ongoing is limited and acceptable. 
Observation 2: Not monitoring the group paging during the SDT procedure can save UE power consumption with the limited multicast reception latency.
For the RRC state, it can be controlled by the network via the RRCResume or RRCRelease message. As for the multicast session activation notification, based on the previous discussion and the current Running CR, if the PTM configuration is included in the RRCRelease without the "stop of monitoring G-RNTI" indication, it is regarded as activated. The same mechanism can be reused in such cases with no extra spec impacts. There are some concerns about duplicated configuration provision via the RRCRelease if the UE already has a valid configuration, which may cause signaling overhead. However, since the SDT procedure is not frequent, we believe it is also acceptable.
Observation 3: The presence of the PTM configuration without the “stop of monitoring G-RNTI” indication is to indicate the multicast activation in RRCRelease upon the SDT procedure completion. No extra spec impacts.
Based on the analysis above, we can note that there are no significant benefits for UE to monitor group paging during the ongoing SDT procedure. Even if the UE does not monitor group paging, it is under network control on the RRC state upon session activation and can inform the UE about session activation via the absence of "stop of monitoring G-RNTI" in RRCRelease once the SDT procedure is completed, which has no extra spec impacts and will save UE power consumption.
Proposal 2: In R18, UE monitors the group paging while the SDT procedure is not ongoing, same as the legacy.
Extra frequency prioritization mechanism for the multicast reception in RRC_INACTIVE
On frequency prioritization, RAN2 agreed to used dedicated frequencies in RRCRelease as legacy.
=> Dedicated frequencies in RRCRelease can be used by the NW, as legacy
However, the dedicated frequency information is not sufficient in some cases. For example, the frequency prioritization information may change in RRC_INACTIVE due to network congestion, in such case, the addition mechanism is needed to provide the latest information and prevent the UE from resuming the RRC connection for updates. 
In another case, for a multicast session to be activated in RRC_INACTIVE, the dedicated frequencies may not take this into account, as the session is deactivated when the UE is released to the RRC_INACTIVE state. The additional mechanism is needed in such case, otherwise, the UE may reselect to a cell that does not support the multicast session and enter to RRC_CONNECTED.
Observation 4: The dedicated frequency information alone is not sufficient in case the frequency priorities changes in RRC_INACTIVE, or for the multicast sessions which is to be activated in RRC_INACTIVE.
As for the extra frequency prioritization mechanism, unlike broadcast service, multicast reception in RRC_INACTIVE is supported for congestion scenarios and there is no pre-planned area for multicast in RRC_INACTIVE. As such, it is not flexible to adopt the FSAI-based frequency prioritization mechanism for R18 multicast in RRC_INACTIVE, and it requires extra work in SA2/SA4.
Observation 5: The FSAI-based frequency prioritization mechanism is not flexible for the multicast reception in RRC_INACTIVE and has impacts on other WGs.
In our view, a simpler and more straightforward way is to provide frequency priorities in MCCH. Only the UE configured to receive the multicast session in RRC_INACTIVE needs to acquire the frequency prioritization information for cell reselection, no impact on the legacy UE. 
[bookmark: OLE_LINK27]Considering that the reselection priority of frequencies supporting multicast reception in RRC_INACTIVE is more related to the cell congestion condition, which is common for all UEs rather than specific to one UE, the frequency priority in the multicast MCCH message is more accurate than the dedicated priority as it can always provide the latest information to UE. As such, upon receiving the frequency priorities in the multicast MCCH, the UE should prioritize using them over the dedicated priorities for the cell reselection.
Proposal 3: The frequency priorities can be provided via multicast MCCH.
Proposal 4: Upon receiving the frequency priorities in the multicast MCCH, the UE should prioritize using them over the dedicated priorities for the cell reselection.
Conclusions
According to the analysis given above, we have the following proposals:
The coexistence of the SDT and multicast reception
Observation 1: Monitoring the group paging during the SDT procedure has the extra requirements and complexity for the UE side to support the simultaneous DL reception type of C1+D1/D2, with the limited latency reduction.
Observation 2: Not monitoring the group paging during the SDT procedure can save UE power consumption with the limited multicast reception latency.
Observation 3: The presence of the PTM configuration without the “stop of monitoring G-RNTI” indication is to indicate the multicast activation in RRCRelease upon the SDT procedure completion. No extra spec impacts.

Proposal 1: SDT and MBS multicast reception in RRC_INACTIVE can be configured together.
Proposal 2: In R18, UE monitors the group paging while the SDT procedure is not ongoing, same as the legacy.
Extra frequency prioritization mechanism for the multicast reception in RRC_INACTIVE
[bookmark: OLE_LINK28]Observation 4: The dedicated frequency information alone is not sufficient in case the frequency priorities changes in RRC_INACTIVE, or for the multicast sessions which is to be activated in RRC_INACTIVE.
Observation 5: The FSAI-based frequency prioritization mechanism is not flexible for the multicast reception in RRC_INACTIVE and has impacts on other WGs.

Proposal 3: The frequency priorities can be provided via multicast MCCH.
Proposal 4: Upon receiving the frequency priorities in the multicast MCCH, the UE should prioritize using them over the dedicated priorities for the cell reselection.
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