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Introduction
MBS UP issues including the anchor layer and reliability enhancement in layer 2 have been discussed for a long time.
In RAN2#112e, it was agreed 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) as a working assumption [1]:
To confirm whether the working assumption is reasonable, online and offline discussions were organized before and in RAN2#113e, in [2], two UP remaining issues were discussed and following options were proposed:
The main two points that seems to need resolution/consolidation are the following:
A.	L2 ARQ for PTM for normal data transfer
B.	Which layer anchors the PTM PTP switch, i.e. at PTM PTP switch which layer remains the same, (and might be responsible for service continuity). 
Both point A and B are included here because several companies indicate that they are inter-dependent, 
For A. there seems to be the following options on the table: 
[bookmark: _Hlk67931159]A1. No L2 ARQ for PTM
A2. L2 ARQ by PDCP for PTM 
A3. L2 ARQ by RLC-AM for PTM
For B. There seems to be the following options on the table: 
[bookmark: _Hlk67921851]B1. PDCP anchored PTM/PTP switch
B2. RLC anchored PTM/PTP Switch
In last RAN2 meeting, the following agreements were achieved [3]:
	Agreements for dynamic switch
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)
Agreements for reliability enhancement
For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.



Based on the current progress, we mainly discuss L2 reliability enhancement mechanism and dynamic switching related open issues.
Discussion
L2 reliability enhancement
Based on [2], there are three options for L2 reliability enhancement:
A1. No L2 ARQ for PTM
A2. L2 ARQ by PDCP for PTM 
A3. L2 ARQ by RLC-AM for PTM
And in last RAN2 e-meeting，it was agreed to switch from PTM to PTP to assure UE’s QoS requirements [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.



With this agreement, MBS QoS requirements could be assured mostly. Regarding to the other two options, we have the following consideration.
For option A2, RLC AM kind function may be designed in PDCP for packets retransmission, further, it points to the extension of PDCP status report. Currently, PDCP status report has already been supported in HO, therefore, the workload could not be very heavy, just with some application scenario extension. Also, we noted that PDCP retransmission had been accepted in the LTE LWA scenario, and there is no much enhancement description in the specification. This means PDCP retransmission in LTE LWA like architecture for PTP/PTM dynamic switch is feasible from technical point of view. Anyway, this is regarded as optimization, whether to specify the item depends on our WID progress.
Proposal 1:  L2 ARQ by PDCP for PTM could be an optimization besides PTP and PTM switch if time budget is allowed.
In Unicast mode, RLC in AM mode has an L2 ARQ feedback and retransmission mechanism, which requires a bi-directional radio bearer structure and RLC status report from the receiver side to indicate the packet reception status to the transmitter side. Based on the ARQ feedback, RLC AM guarantees 100% successful delivery. A drawback of RLC AM is relatively long recovery time due to RLC RTT covering the period for HARQ transmission and possible re-transmission. 
Regarding option A3, RLC AM for PTM, different UE receiving the same MBS data via PTM need feedback different status PDU indicating different subset of its RLC packets NACK, which requires a bi-directional radio bearer. In addition to the ARQ feedback, AM retransmission for individual UE also needs to be performed in PTM link. Besides, we need to consider the RLX Tx window management based on feedback from multiple UEs, and criteria for retransmission. Considering the complexity and overhead of is huge, we prefer to rely on the PTP link to perform the ARQ feedback and AM retransmission. In other works, option RLC-AM for PTM should not be supported.
Proposal 2: Only RLC-UM for PTM should be supported.

Dynamic switch of PTP and PTM
 In lSast meeting, PDCP was agreed as the anchor layer of dynamic switch for split MBR [3].
	Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.



There are still some open issues like lossless PTP/PTM switch and signalling.
Lossless PTP/PTM switch
One of the objectives of the R17 MBS WI for RRC_Connected UEs is:
· 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]
That means we need to avoid data loss as much as possible. Considering there are services with high reliability requirements, and it was agreed for HO scenario, lossless HO should be supported, therefore, lossless PTP/PTM should also be supported for these services. And if taking PDCP as anchor layer is supported, some mechanism like PDCP status report, duplication and PTP leg compensation could be considered. Also, these mechanisms could also be used for services with lower reliability to reduce data loss.
[bookmark: _Hlk67935598]Proposal 3: Lossless PTP/PTM switch could be considered, at least for services with high reliability requirements.
Signalling
As we discussed in section 2.1.1, a UE could be configured with only one RLC entity for either PTP delivery or PTM delivery or two RLC entities for both PTP delivery and PTM delivery by RRC signalling, e.g.,RRC Reconfiguration message, and it’s gNB can make the decision on whether to perform dynamic switch. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For the former case, only PTP/PTM leg is configured, when gNB decides to switch the transmission leg, RRC signalling could be used for configuration and notification. And for the latter case, both PTP and PTM legs are configured by RRC signalling first, some low-layer indication such as MAC CE or DCI could be used for dynamic switch notification, which is faster than RRC signalling, and benefit for UE’s power saving compared with signalling-free way.
Proposal 4: RRC signalling could be used for PTP and/or PTM leg configuration and PTP/PTM switch when only one leg is configured, while low-layer indication such as MAC CE or DCI could be used for dynamic switch notification when both two legs are configured.
Conclusions
In this paper, we analysis the remaining issues for MBS UP, including reliability enhancements and dynamic switch, our observations and proposals are listed below:
Proposal 1:  L2 ARQ by PDCP for PTM could be an optimization besides PTP and PTM switch if time budget is allowed.
Proposal 2: Only RLC-UM for PTM should be supported.
Proposal 3: Lossless PTP/PTM switch could be considered, at least for services with high reliability requirements.
Proposal 4: RRC signalling could be used for PTP and/or PTM leg configuration and PTP/PTM switch when only one leg is configured, while low-layer indication such as MAC CE or DCI could be used for dynamic switch notification when both two legs are configured.
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