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1. Introduction
In Rel-17, a new RAN work item focusing on the delivery of multicast and broadcast services is approved: NR Multicast and Broadcast Service [1]. In the WID, one important objective is to support dynamic change of Broadcast/Multicast service delivery between PTM and PTP with service continuity. Correspondingly in the latest TR 23.757 of SA2, the following assumptions are made related to MBS:

	From the viewpoint of RAN, (in the case of the shared delivery) two delivery methods are available for the transmission of MBS packet flows over radio:

-
Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of MBS data packet over radio to individual UE.

-
Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over radio to a set of UEs.

A RAN node may use a combination of PTP/PTM to deliver an MBS packet to UEs.

NOTE 2: The PTP and PTM delivery methods are defined in RAN WGs and they are listed here for reference only.


During RAN2#111-e meeting, the following agreements were reached:

	· For a UE, gNB dynamically decides whether to deliver multicast data by PTM or PTP (Shared delivery)

· FFS which layer(s) handles reliability (in general), in order delivery / duplicate handling, and it is FFS how it works at PTM PTP switch.


After RAN2#111-e meeting, an email discussion was held for L2 Architecture which is very much related with dynamic switch operation [2]. In this contribution, based on the progress of the email discussion, we will further discuss L2 configuration to support the PTP/PTM dynamic switch.
2. Discussion
2.1 Protocol architecture for dynamic switch
According to the output of the email discussion of [Post111-e][904][MBS] L2 Architecture. The majority view is to take PDCP sublayer as the anchor for PTP and PTM dynamic switch. And based on this understanding, the split-bearer-like protocol architecture gained highest support. Considering both the gNB side and the UE side protocol stack, the following architecture can be used as a baseline for dynamic switch between PTP and PTM for MBS delivery.
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Figure 1: Protocol architecture for PTM/PTP dynamic switch
Observation: The protocol architecture showed in Figure 1 is used for the PTP and PTM dynamic switch.
Based on the architecture, the gNB can dynamically decide whether to use PTP or PTM for MBS delivery.  For each UE, the data PDUs delivered via both legs will converge into a shared PDCP entity where reordering and duplicate detection are performed.
2.2 Configuration for dynamic switch

The above architecture can enable “dynamic switch” which addresses a requirement on switching latency and flexibility, on the basis that both PTP leg and PTM leg are configured for the MBS bearer. As multicast service usually requires high QoS guarantee, e.g. service continuity and reliability, the multicast UEs should always be configured with both PTP leg and PTM leg for dynamic switch. Configuring both PTP and PTM is especially beneficial when beam scenarios are involved. For instance, when multiple multicast UEs are within the same beam coverage, PTM is a highly efficient transmission mode to choose. If one multicast UE moves from one beam coverage to another, switching from PTM to PTP is a more appropriate decision to make. Considering the volatility of beam management, always configuring both PTP leg and PTM leg for the multicast UE is an optimal solution.
For broadcast, UEs in idle are only configured with PTM configuration. When entering the connected mode, the PTM configuration obtained in idle mode can be kept.  However, it can be further discussed whether the broadcast UE can be additionally configured with a PTP leg for better QoS after entering the connected mode. 
Proposal 1: For multicast, the PTM leg and PTP leg are always configured simultaneously for a MBS bearer.
Proposal 2: For broadcast, the PTM configuration obtained in idle mode can be kept and used after entering the connected mode. FFS whether additionally configuring the PTP leg for the MBS bearer is allowed.
2.3 Necessity of L2 signalling for deactivation of G-RNTI monitoring
With regard to the above architecture, one concern may arise that if the dynamic switch decision is “transparent” to the UE, it has to monitor both C-RNTI and G-RNTI even if the gNB is performing only PTP transmission for the UE, which will increase UE power consumption. This scenario usually exists when the number of UEs is small in an MBS area. Then the gNB may choose to use PTP legs to deliver the MBS data to the UEs. In this case, if UE power consumption caused by G-RNTI monitoring is really an issue from RAN2 point of view, some L2 signalling can be used to inform UEs of the deactivation of G-RNTI monitoring. 
Proposal 3: If UE power consumption is considered problematic, L2 signalling can be used to deactivate the G-RNTI monitoring for the UE.

After SA2#140-e meeting, an LS was sent to RAN2 [3]. In the LS, SA2 expects RAN2 feedback on the following SA2 proposals:   

· Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. 

· Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.

These two SA2 proposals are related to the power saving issue discussed in this section. However, from RAN2 perspective, the decision of activation/deactivation of G-RNTI monitoring for a UE is up to the gNB implementation which doesn’t rely on instructions from the core network.  
Proposal 4: The decision of activation/deactivation of G-RNTI monitoring for a UE is up to the gNB implementation.
3. Conclusion

In this contribution, we discussed the dynamic switch between PTP and PTM transmission and the following observation and proposal are provided:

Observation: The protocol architecture showed in Figure 1 is used for the PTP and PTM dynamic switch.

Proposal 1: For multicast, the PTM leg and PTP leg are always configured simultaneously for a MBS bearer.
Proposal 2: For broadcast, the PTM configuration obtained in idle mode can be kept and used after entering the connected mode. FFS whether additionally configuring the PTP leg for the MBS bearer is allowed.
Proposal 3: If UE power consumption is considered problematic, L2 signalling can be used to deactivate the G-RNTI monitoring for the UE.
Proposal4: The decision of activation/deactivation of G-RNTI monitoring for a UE is up to the gNB implementation.
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