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1. Introduction 
In RAN#88 [1]，the revised work item on NR Multicast and Broadcast Services (MBS) was approved. In details, the objectives are listed as follows:
	· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· 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]
· Specify support for basic mobility with service continuity [RAN2, RAN3]
· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]
· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].



And in RAN2 111e [2]，support for PTP and PTM transmission of shared traffic delivered by 5GC was agreed :
	Agreements:
Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported. 
Confirm Will support PTM transmission in a cell. 
Confirm that We will, for multicast services introduce support for PTP and PTM transmission of shared traffic delivered by 5GC, at least for connected mode (this is not intended to exclude other cases) 
For a UE, gNB dynamically decides whether to deliver multicast data by PTM or PTP (Shared delivery)
R2 expect that there may be HARQ with feedback (for PTM) and this is specified by R1.




In RAN2 112e [3], it was agreed that mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS.
	Agreements:
The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.
Working assumption: RLC-AM for PTM is not supported (can be revisited but it means that proponents of RLC-AM for PTM need to demonstrate the need, to change this). 




In RAN2 113e [4], support for PDCP anchored (RLC-UM ) PTM – PTP switching was agreed.
	Agreements:
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).
For the case that bot



In RAN2 113bis [5], it was agreed that, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported

	Agreements:
For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.
Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.
As a baseline, no new UE based signalling is introduced to support gNB switch decision (e.g. PDCP SR for high reliability is still TBD)




In this contribution, we discuss certain issues and aspects for the case that UE temporarily stops receiving the MBS data.

2. Discussion 
In RAN2 112e, it was agreed that mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. And in RAN2 111e，support for PTP and PTM transmission of shared traffic delivered by 5GC was agreed. Furthermore, in RAN2 113e, support for PDCP anchored PTM - PTP switching was agreed, at least for the case that both PTM and PTP are RLC-UM. Reusing LTE SC-PTM scheduling mechanism, data from the PTM RLC leg should be transmitted via PDSCH, and the PDCCH indicating the PDSCH is scrambled by G-RNTI. For the data from PTP RLC leg, it can be multiplexed with other DRB data into one TB transmitted on PDSCH resource indicated by PDCCH scrambled by C-RNTI.
And one objective of the WI on NR MBS is to specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. If L2 feedback is introduced for MBS, the PDCP or RLC entity corresponding to the MRB will send feedback to the gNB, and gNB will retransmit the missed packets to the UE. While in LTE, there is no feedback mechanism for MBS. That means eNB is unaware of the MBS reception state of the UE side. So when a UE temporarily stops receiving the MBS data for some reason, the eNB will keep sending the MBS data, as there is still other UEs receiving the MBS data. And also since there is no feedback, eNB will not know the lost packets and will not retransmit. However, in NR, as PTP transmission and feedback is introduced for MBS, there may be some issues to be solved considering the case that a UE temporarily stops receiving the MBS data while still keeps in the MBS session.
 Deactivation of MBS reception
As stated above, a UE may temporarily stop receiving the data of one or more RB(s) corresponding to a MBS session, while still keeps in the MBS session. If the data of the RB(s) is transmitted via PTM, the gNB can keep sending the data, as there is still other UEs receiving the MBS data. While for the case that the data of the RB(s) is transmitted through PTP, there will be resource waste if the gNB keep sending.
Observation 1：For the case that UE temporarily stops receiving the MBS data, there will be resource waste if the gNB keep sending via PTP.
So we think that UE shall indicate to the gNB when it wants to temporarily stop receiving the MBS data. And the indication should include at least the RB ID whose data will be stopped receiving by the UE. After receiving the indication, the gNB can stop transmitting the data of the indicated RB if the data of the RB is transmitted through PTP leg. If transmitted by PTM, the gNB can also stop transmitting the data of the indicated RB if the number of the UEs sending the indication including the RB ID exceeds a certain thresthod.
Proposal 1：UE should send an indication including at least RB ID(s) when it wants to temporarily stop receiving the MBS data corresponding to one or more RB(s).
And as we stated above, if L2 feedback is introduced for MBS, the PDCP or RLC entity corresponding to the MRB will send feedback to the gNB, and gNB will retransmit the missed packets to the UE. However, for the case that a UE wants to temporarily stop receiving the MBS data, the UL feedback and the DL retransmission will also not needed.
Observation 2：For the case that UE temporarily stops receiving the MBS data, there will also be resource waste if the UL feedback and the DL retransmission is kept.
To improve the resource efficiency, we think that the UL feedback of the corresponding RB should also be stopped when the UE temporarily stops receiving the MBS data.
Proposal 2：UE should stop the UL feedback of the corresponding RB(s) when it wants to temporarily stop receiving the MBS data corresponding to one or more RB(s).

 Reactivation of MBS reception
When the UE wants to restart the reception of the data of one or more RB(s) corresponding to a MBS session, it can also indicate to the gNB. After receiving the indication, gNB can restart transmitting the data corresponding to the RB(s) indicated by UE. 
Proposal 3：UE should send an indication including at least RB ID(s) when it wants to restart receiving the MBS data corresponding to one or more RB(s).
Since the reception of the MBS data is restarted, the UL feedback and the DL retransmission should also be restarted if configured.
Proposal 4：UE should restart the UL feedback of the corresponding RB(s) when it wants to restart receiving the MBS data corresponding to one or more RB(s).
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Based on the above discussion, we give the following observations and proposal:
Observation 1：For the case that UE temporarily stops receiving the MBS data, there will be resource waste if the gNB keep sending via PTP.
Proposal 1：UE should send an indication including at least RB ID(s) when it wants to temporarily stop receiving the MBS data corresponding to one or more RB(s).
Observation 2：For the case that UE temporarily stops receiving the MBS data, there will also be resource waste if the UL feedback and the DL retransmission is kept.
Proposal 2：UE should stop the UL feedback of the corresponding RB(s) when it wants to temporarily stop receiving the MBS data corresponding to one or more RB(s).
Proposal 3：UE should send an indication including at least RB ID(s) when it wants to restart receiving the MBS data corresponding to one or more RB(s).
Proposal 4：UE should restart the UL feedback of the corresponding RB(s) when it wants to restart receiving the MBS data corresponding to one or more RB(s).
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