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1.	Introduction
This document discusses reliability improvement and UL feedback, which is an objective of NR multicast WI as shown in the below box. L2 architecture is being discussed in a post email discussion ([Post111-e][904][MBS] L2 Architecture) and some items such as support of RLC AM and PDCP feedback/retransmission are closely related to reliability improvement of NR multicast.
	
…
· 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]
…



2.	Discussion
MBS services of the reliability level which requires ARQ mechanism would be served by PTP delivery method in RLC AM mode. For resource efficiency, PTM delivery method, for which RLC UM mode would be configured, is preferred for MBS services. It is a possible scenario that a UE served by PTM delivery method suffers from relatively worse channel condition than other UEs and misses more MBS service packets. For PTM delivery method, retransmissions based on per-UE feedback of packet losses can improve reliability of UEs suffering from packet losses 
Regarding HARQ with feedback, in RAN2#111e e-meeting, it is agreed that R2 expect that there may be HARQ with feedback (for PTM) and this is specified by R1. A Layer 2 solution can be considered for reliability improvement as well, where PDCP has both PTM leg and PTP leg [1]. The PTP leg can provide uplink path for UL feedback.

PDCP with both PTM leg and PTP leg
In NR multicast, reliability improvement and uplink feedback are being discussed. SN maintenance, packet loss detection, and packet duplication handling would be required. For PTM leg, we firstly assumed that the associated RLC entity is configured with RLC UM mode. A PTM leg configure with RLC UM mode cannot detect packet loss at RLC layer because an UMD PDU containing a complete RLC SDU does not contains SN field. A PDCP entity provides those functions for packet loss detection. Therefore, it is considered that PDCP sublayer is used for MBS, particularly for PTM delivery method as well [2].
Proposal 1. PDCP sublayer is used for NR multicast.

We assume that a PDCP entity can be configured with both PTM leg and PTP leg as shown in the below figure. Two RLC entities are associated to a PDCP entity. One is for a PTM leg. The other is for a PTP leg. The RLC entity for the PTM leg is configured with UM mode. The RLC entity for the PTP leg can be configured with either UM mode or AM mode.
Proposal 2. A PDCP entity can be configured with both PTM leg and PTP leg.
Proposal 3. A PTM leg is configured with RLC UM.
Proposal 4. A PTP leg can be configured with either RLC UM or RLC AM.



Figure 1 Radio bearer for MBS where PDCP has both PTM leg and PTP leg

PDCP feedback and retransmission
The PDCP entity can detects which packets are lost on the PTM leg and send uplink feedback of packet losses via the PTP leg as shown in the below figure.
We assume that PTM leg provides unidirectional transmission from gNB to UE only. Use of G-RNTI and RLC UM mode is well-aligned with unidirectional transmission of PTM delivery method. Although uplink path for uplink feedback transmission is not be provided in PTM leg, it would be possible to send uplink feedback related to the PTM leg via uplink path of the corresponding PTP leg with a PDCP having both PTM leg and PTP leg. Retransmission can be performed, based on UL feedback, via PTM leg or PTP leg in this structure.
Proposal 5. A PDCP entity can detect packet loss of the PTM leg and send uplink feedback of the packet loss information via the PTP leg.



Figure 2 Detection of packet loss on PTM leg and the UL feedback via PTP leg

RLC mode for PTM delivery method
We firstly assumed that an RLC entity for PTM delivery method is configured with RLC UM. A radio bearer of PTM delivery method is assumed to provide unidirectional transmission from gNB to UE only. It is well-aligned with that G-RNTI is used for PTM delivery method, which is shared with a set of UEs. For reliability improvement of PTM delivery method, the above-mentioned PDCP feedback and retransmission is preferred to support of RLC AM for PTM delivery method. We do not consider support of RLC AM mode for PTM delivery method.

3.	Conclusion
In this contribution, we have discussed reliability improvement and UL feedback in NR multicast.
Proposal 1. PDCP sublayer is used for NR multicast.
Proposal 2. A PDCP entity can be configured with both PTM leg and PTP leg.
Proposal 3. A PTM leg is configured with RLC UM.
Proposal 4. A PTP leg can be configured with either RLC UM or RLC AM.
Proposal 5. A PDCP entity can detect packet loss of the PTM leg and send uplink feedback of the packet loss information via the PTP leg.
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