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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The following aspects were discussed in RAN2#113e [1]:
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: 
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: 
B1. PDCP anchored PTM/PTP switch
B2. RLC anchored PTM/PTP Switch

RAN2#113e Agreement and Chairman Notes:
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).

Chair understanding is that actually all the proposals on the table could support the high reliability requirement. Indeed RLC AM proposal would be expected to be the most efficient by using PTM to greater extent (at least greater than A1), and by retransmitting segments. TO be continued at a later meeting.
It was also agreed in RAN2#113bis-e that “For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.”
Main concern of supporting RLC AM for PTM transmission is about how to perform RLC status report on UL and retransmission on DL. The challenge lies in the fact that transmission of an RLC SDU in PTM mode may lead to different reception status at a group of UEs, subject to their respective channel condition, leading to a variety of needs of retransmission. 
Discussion
Considering that dynamic switch between PTM and PTP transmissions occurs in the same cell, logical channel aggregation, as shown in Figures 2 and 3, is proposed for the split bearer like protocol framework to reduce UE complexity and to improve transmission efficiency [1].


[bookmark: _Hlk53916102]Figure 2: Logical Channel Aggregation: UM PTM + AM PTP


Figure 3: Logical Channel Aggregation: AM PTM + AM PTP
In Figure 2, logical channel aggregation allows ARQ of PTM transmission to be accomplished by 
· performing first transmission of an RLC SDU over MTCH,
· sending RLC status report through DTCH on UL, and
· performing retransmission of an RLC SDU through DTCH on DL.
Optimization may be done to have common retransmission conducted on MTCH, as shown in Figure 3, in which
· network performs first transmission of an RLC SDU in PTM mode over MTCH,
· UE sends its RLC status report through DTCH on UL, and
· Network performs retransmission of an RLC SDU on DL either individually to a UE through DTCH or collectively to a group of UEs through MTCH.
With logical channel aggregation, only one RLC receiving entity is needed in both Figures 2 and 3. This is made possible by having certain cooperation between the two transmitting RLC entities in a cell. For every RLC SDU, RLC SN needs to be included in every RLC PDU of the logical channel which is aggregated. That is, an AM like PDU format (with SN for non-segmented SDU) should be used for UM MTCH as well. RLC PDUs of aggregated logical channels should use the same RLC PDU format. And RLC SN are assigned jointly in the RLC transmitting entities of the aggregated logical channels. RLC PDUs transmitted on logical channels MTCH and DTCH are generated at a cell by separate RLC transmitting entities of logical channels MTCH and DTCH, respectively. After transmission, RLC PDUs of the logical channel MTCH are also stored in the retransmission buffer of the RLC transmitting entity of the logical channel DTCH. RLC status report generated by the receiving RLC entity of the logical channel DTCH, after processing packets received from both logical channels MTCH and DTCH, is sent over UL to the RLC transmitting entity of the logical channel DTCH. The RLC status report includes the reception status of the RLC PDUs generated by the RLC transmitting entities of both logical channels MTCH and DTCH. RLC control in the RLC transmitting entity of the logical channel DTCH manages the retransmission of packets stored in the retransmission buffer based on the received RLC status report.
[bookmark: _Hlk53921622][bookmark: Observation1]Observation 1: With logical channel aggregation applied to the split bearer like framework, ARQ of PTM transmission can be supported without increasing UE complexity.
If RLC-AM is configured on MTCH, RLC status report from DTCH can be shared between the RLC transmitting entities of MTCH and DTCH, and retransmission of an RLC SDU can be done flexibly over either MTCH or DTCH, on a segment by segment decision based on the need of  retransmission of a segment of RLC SDU either individually to a UE through DTCH or collectively to a group of UEs through MTCH.
[bookmark: Observation2]Observation 2: With logical channel aggregation applied to the split bearer like framework, RLC-AM can be supported on PTM transmission without increasing UE complexity.
[bookmark: Observation3]Observation 3: With logical channel aggregation applied to the split bearer like framework, the same level of reliability can be maintained during dynamic switch of PTM and PTP transmissions.
[bookmark: Proposal]Proposal: ARQ of PTM transmission and RLC-AM on PTM transmission are supported through logical channel aggregation in the split bearer like framework.
Conclusions
Considering that dynamic switch between PTM and PTP transmissions occurs in the same cell, this paper discusses ARQ of PTM transmission based on logical channel aggregation in the split bearer like protocol framework, which leads to the following observations and proposal:
Observation 1: With logical channel aggregation applied to the split bearer like framework, ARQ of PTM transmission can be supported without increasing UE complexity.
Observation 2: With logical channel aggregation applied to the split bearer like framework, RLC-AM can be supported on PTM transmission without increasing UE complexity.
Observation 3: With logical channel aggregation applied to the split bearer like framework, the same level of reliability can be maintained during dynamic switch of PTM and PTP transmissions.
Proposal: ARQ of PTM transmission and RLC-AM on PTM transmission are supported through logical channel aggregation in the split bearer like framework.
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