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[bookmark: _GoBack]Reliability improvement for connected UEs is one objective of MBS WID [1]. Several aspects were identified during the discussion: 1) RLC AM; 2) HARQ; 3) PDCP retransmission; 4) Split bearer/ Switching. In last meeting, RAN2 agreed the working assumption that RLC AM is not supported [2]. Meanwhile, HARQ mechanism has been discussed in RAN1 [3]. RAN2 would like to wait for RAN1 progress. Therefore, this contribution discusses the latter two issues: PDCP retransmission and split bearer/switching.
Discussion
PDCP retransmission
Different to RLC ARQ mechanism, the purpose of PDCP retransmission is not for “lossless transmission”. It is a compensation mechanism for data continuity in some scenarios. PDCP SN gap is allowed when PDCP entity deliver PDCP SDUs to upper layer. In unicast transmission, PDCP retransmission due to PDCP status report can be triggered by: 1) PDCP entity re-establishment, 2) PDCP data recovery, and 3) uplink data switching.
PDCP retransmission has the drawback of higher time delay. For the delay insensitive high reliability MBS services, it can be considered.
The impacts of PDCP retransmission for PTM include: 
· Triggers of PDCP status report;
· UL path to send PDCP status report;
· PDCP PDU retransmission.
(1) Triggers of PDCP status report
Referring to the triggers of PDCP status report for unicast, UE handover and data recovery can be reused for PDCP stratus report for PTM. Considering the characteristics of PTM transmission, although HARQ mechanism can guarantee most UEs’ reliability, reliability improvement for some special UEs such as cell-edge UEs, should be considered. The direct way is PDCP retransmission for the UEs experiencing data loss. Then additional trigger of PDCP status report for PTM can be the estimation of PDCP PDU loss, for example, the number of failed PDCP PDUs.
PDCP status report could be triggered due to below conditions.
· UE handover;
· Data recovery for MRB reconfiguration;
· The number of failed PDCP PDUs (to compensate HARQ mechanism).
(2) UL path to send PDCP status report
PDCP retransmission for bi-directional RLC UM is introduced in Rel-16. For PTM, the UL UM RLC entity can be associated to PTM DL UM RLC entity, or associated to PTP DL UM RLC entity for the same RB if exists. Then PDCP status report can be transmitted in the corresponding UL path. The RLC UM model for PTM with PDCP retransmission configuration is shown as Figure 1.


[bookmark: _Ref53594145]Figure 1 Model of bi-directional RLC UM for PTM
(3) PDCP PDU retransmission
When gNB received PDCP status report, it can retransmit PDCP PDU in PTM or PTP. It is related to the discussion on split bearer.

As discussed above, PDCP retransmission for PTM can be supported as a compensation for HARQ mechanism.
Proposal 1: PDCP retransmission for PTM can be supported as a compensation for HARQ mechanism.
[bookmark: OLE_LINK6][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 2: PDCP status report for PTM can be triggered by:
· Handover;
· Data recovery for MRB reconfiguration;
· The number of failed PDCP PDUs.
Proposal 3: PDCP status report can be sent on the path of UL RLC UM entity associated with   PTM DL UM entity, or associated with PTP DL UM entity for the same RB (if exists).
Proposal 4: PDCP PDUs can be retransmitted in PTM or PTP.
Split bearer/ Switching
At least below two L2 architectures can be considered for PTM/PTP transmission associated with same MRB. 


                                   
(a) MBS Separate Architecture                                     (b) MBS Split Architecture
[bookmark: _Ref53596561]Figure 2 Examples of L2 Architecture
Not all UEs have the capability or requirement to receive MRB service via PTM and PTP simultaneously. MBS Separate Architecture in Figure 2 (a) can be taken as baseline. In this architecture, when UE falls in deteriorated radio channel, gNB should reconfigure the UE to receive MBS service by PTP transmission. When the MBS service reliability of a UE can be guaranteed by PTM transmission which can be evaluated by CSI or HARQ feedback, gNB can reconfigure the UE to receive MBS service by PTM transmission. During reconfiguration, data recovery mechanism should be considered for service continuity, and then PDCP retransmission discussed in section 2.1 can be applied.
Proposal 5: Reconfiguration between PTM and PTP can be taken as a basic solution for reliability improvement, and data recovery procedure with PDCP retransmission can be applied during the reconfiguration.
MBS Split Architecture in Figure 2 (b) is an attractive method for reliability. Dynamic switching between PTM and PTP has been discussed based on this architecture. With MBS split configuration, gNB transmits MBS service by PTM always because UEs in a group need to receive MBS service in PTM even if one or several of the UEs switches to PTP. From UE perspective, after switching to PTP, it can receive MBS service by PTM and PTP simultaneously or by PTP only which depends on UE capability and UE implementation.  
Proposal 6: Whether to receive MBS service by PTP and PTM simultaneously or by PTP only depends on UE capability and UE implementation.
Another optimization in the MBS split architecture is the initial transmit of a TB containing MRB data is transmitted in PTM leg and the retransmissions are transmitted in PTP leg.
This optimization needs shared HARQ process including HARQ process IDs and HARQ buffer between PTM and PTP. It should be discussed in RAN1. From RAN2 aspect, if retransmissions are performed in PTP leg, it has benefit to simplify PTM resource allocation and decrease time delay of the MRB data transmission in PTM leg.                        
Proposal 7: RAN2 consider the optimization of initial TB in PTM leg and retransmissions in PTP leg if RAN1 can support it.
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the discussion in section 2, we get below proposals:
Proposal 1: PDCP retransmission for PTM can be supported as a compensation for HARQ mechanism.
Proposal 2: PDCP status report for PTM can be triggered by:
· Handover;
· Data recovery for MRB reconfiguration;
· The number of failed PDCP PDUs.
Proposal 3: PDCP status report can be sent on the path of UL RLC UM entity associated with   PTM DL UM entity, or associated with PTP DL UM entity for the same RB (if exists).
Proposal 4: PDCP PDUs can be retransmitted in PTM or PTP.
Proposal 5: Reconfiguration between PTM and PTP can be taken as a basic solution for reliability improvement, and data recovery procedure with PDCP retransmission can be applied during the reconfiguration.
Proposal 6: Whether to receive MBS service by PTP and PTM simultaneously or by PTP only depends on UE capability and UE implementation.
Proposal 7: RAN2 consider the optimization of initial TB in PTM leg and retransmissions in PTP leg if RAN1 can support it.
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