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Introduction
The NR_MBS Work Item has as a main goal to enable “general MBS services over 5GS” for a number of use cases, including: public safety and mission critical, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. Each of these use cases would benefit from a mechanism of broadcast/multicast communication over the RAN. 
One of the objectives listed in the  NR MBS WID [1] includes:
Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
The following related agreements/confirmations/working assumptions were achieved in RAN2#112-e [2],  RAN2#113-e [3] and RAN2#113bis-e [4]:
1. For the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported (e.g. for services that would typically be configured with RLC UM for unicast).
2. Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity
3. For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.
4. Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.
5. Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, it is FFS whether the usage of the PTM leg of the split-MRB may be subject to activation or deactivation and the details of such.
In this contribution, we discuss our views related to the above FFS (activation or deactivation of PTP leg and PTM leg).
Discussion
[bookmark: _Hlk525905422]Based on the current RAN2 agreements, a UE configured with a split-MRB, will receive MBS traffic either over a PTM leg or a PTP leg. The gNB will decide the transmission leg, and will further be capable to dynamically switch between the two legs.  During an email discussion prior to RAN2 #113bis-e, there was some discussion on the configuration of the split-MRB. Figure 1 shows the high-level procedure that was discussed. Although there was support for step 0 and step 1, there was significant discussion on step 2 – regarding the monitoring of G-RNTI and C-RNTI.



[bookmark: _Ref71518688]Figure 1: Configuring split-MRB 

Activation/Deactivation of PTP leg 
Regarding activation/deactivation of the PTP leg, the following agreement was made:
Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.
While in RRC Connected mode, the UE will be monitoring the C-RNTI for unicast traffic. Therefore, if the split-MRB undergoes a path switch from a PTP leg to a PTM leg, the UE would still need to monitor the C-RNTI for the traffic on PTP leg. However, the same is not necessarily true while in RRC Inactive, where the UE does not monitor C-RNTI for unicast traffic. Although there is an understanding that “RAN2 will prioritize Active Multicast support in RRC Connected mode in Rel-17”, there is the possibility that if “time permits Multicast support for RRC Inactive can be considered later (once connected mode Multicast solution, and Broadcast solution has become more mature)” [4]. Our view is that the current agreement does not apply to RRC Inactive. For that case, when a split-MRB undergoes a path switch from a PTP leg to a PTM leg, the UE should not be expected to receive any traffic over the C-RNTI as this will be detrimental to power saving and defeat the motivation for having the UE in RRC_INACTIVE.  
Observation 1: In RRC Inactive, the UE does not need to monitor the C-RNTI. As a result, the prior RAN2 agreement during RAN2 #113bis-e regarding deactivation of the C-RNTI may need to be revisited.
Proposal 1: RAN2 agree to clarify that the prior agreement applies only for RRC Connected. FFS while in RRC Inactive. “Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, in RRC Connected, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.”
Activation/Deactivation of PTM leg 
Regarding activation/deactivation of the PTM leg, the following agreement was made:
Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, it is FFS whether the usage of the PTM leg of the split-MRB may be subject to activation or deactivation and the details of such.
For a split-MRB configuration, the MBS transmissions over the PTP leg (over the C-RNTI) are destined to a specific UE (e.g. UE1), while the MBS transmissions over the PTM leg (over the G-RNTI) are destined to group of UEs (e.g. UE1, UE2,…,UEk). As a result, when there is a path switch for UE1 from the PTM leg to the PTP leg, MBS traffic is still ongoing over the PTM leg (but for UE2,…,UEk). If the PTM leg at UE1 remains activated, then UE1 will continue to process traffic received over the G-RNTI. This processing includes:
Monitoring the G-RNTI;
Receiving the transport block;
Decoding the transport block
Clearly, this processing at UE1 is unnecessary, as its MBS traffic is being sent over the PTP leg. In addition, after this processing, the UE may be configured to send HARQ feedback for the MBS transmissions received over the G-RNTI. This may lead to unnecessary uplink signaling. Lastly, UE1 may receive duplicate transmissions of MBS traffic – one over the PTP leg and another over the PTM leg. How these duplicate transmissions are handled would need to be specified.

Observation 2: Leaving the PTM leg activated when the UE is receiving the MBS data over the PTP leg will result in unnecessary processing at the UE, leading to power consumption.

Observation 3: Leaving the PTM leg activated when the UE is receiving the MBS data over the PTP leg will result in UE potentially sending HARQ feedback for the MBS traffic received over the PTM leg.
Proposal 2: RAN2 agree that PTM leg should be deactivated after a path switch from PTM leg to PTP leg.
In our view, the deactivation of the PTM leg may be determined without any explicit signaling. For example, in RRC Connected mode, a UE that is configured with a split-MRB bearer is already monitoring both the G-RNTI and the C-RNTI. If a path switch is performed from the PTM leg to the PTP leg for this UE, the UE will begin to receive MBS traffic over the PTP leg. The UE may take the reception of MBS traffic over the PTP leg, as an indication that the PTM leg has been deactivated, and the UE may stop monitoring the G-RNTI. Any subsequent path switch back to the PTM leg, would require an explicit indication signal to the UE.  
Observation 4: For a UE configured with a split-MRB, reception of MBS traffic over the PTP leg implies the MBS traffic for this UE is now over PTP leg.
Proposal 3: RAN2 agree that upon reception of MBS traffic over a PTP leg, the UE autonomously deactivates the PTM leg.
Observation 5: In order to re-activate the PTM leg, an activation indication is required.
Proposal 4: RAN2 agree that a path switch to the PTM leg requires an activation indication from the network. FFS on the mechanism.

Conclusion
In this contribution, we discuss the options for activation/deactivation of PTP leg or PTM leg, and make the following observations and conclusions:
Observation 1: In RRC Inactive, the UE does not need to monitor the C-RNTI. As a result, the prior RAN2 agreement during RAN2 #113bis-e regarding deactivation of the C-RNTI may need to be revisited.
Proposal 1: RAN2 agree to clarify that the prior agreement applies only for RRC Connected. FFS while in RRC Inactive. “Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, in RRC Connected, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.”
Observation 2: Leaving the PTM leg activated when the UE is receiving the MBS data over the PTP leg will result in unnecessary processing at the UE, leading to power consumption.

Observation 3: Leaving the PTM leg activated when the UE is receiving the MBS data over the PTP leg will result in UE potentially sending HARQ feedback for the MBS traffic received over the PTM leg.
Proposal 2: RAN2 agree that PTM leg should be deactivated after a path switch from PTM leg to PTP leg.
Observation 4: For a UE configured with a split-MRB, reception of MBS traffic over the PTP leg implies the MBS traffic for this UE is now over PTP leg.
Proposal 3: RAN2 agree that upon reception of MBS traffic over a PTP leg, the UE autonomously deactivates the PTM leg.
Observation 5: In order to re-activate the PTM leg, an activation indication is required.
Proposal 4: RAN2 agree that a path switch to the PTM leg requires an activation indication from the network. FFS on the mechanism.
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