
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK39][bookmark: OLE_LINK40]3GPP TSG-RAN WG2 Meeting #115-e                                                   R2-2107033
Online, Aug 16 – Aug 27, 2021

Source:	CATT 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK3]Title:	PTM/PTP Switch
Agenda Item:	8.1.2.1
Document for:	Discussion and Decision
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
PTM/PTP switch has been discussed in last meetings. Related agreements are listed below.
	RAN2#113-e
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).

RAN2#113bis-e
For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.
Chair: NOTE that the below agreements are only based on architecture decisions so far. The reliability discussion not concluded yet i.e. other cases than RLC UM + RLC UM. PTM PTP switch for such other cases is FFS
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)
Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.
Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, it is FFS whether the usage of the PTM leg of the split-MRB may be subject to activation or deactivation and the details of such.

RAN2#114-e
RLC-AM is not supported for PTM (for MBS R17 WI). 



This contribution will discuss the issues regarding PTM/PTP switch which need to be further discussed including:
1) PDCP status report and PDCP retransmission for PTM/PTP switch;
2) Activation/ deactivation of the PTM leg.
Discussion
PDCP status report and PDCP retransmission for PTM/PTP switch

According to previous discussion and RAN2 agreements, split MRB is configured with: 1) a common PDCP entity and; 2) a PTM leg and PTP leg.


Figure 1 split MRB with PTM leg and PTP leg
RAN2 agreed 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”, and “RLC-AM is not supported for PTM”. Then two types of RLC modes for split MRB are supported: (PTM RLC UM + PTP RLC UM), and (PTM RLC UM + PTP RLC AM).
When split MRB is configured, gNB decides to transmit PDCP PDUs via PTM RLC entity or PTP RLC entity or both. We classify the gNB transmissions as three transmission states:
· State 1: PDCP PDUs are transmitted via PTM RLC entity only.
· State 2: some PDCP PDUs (part 1) are transmitted via PTM RLC entity and some PDCP PDUs (part 2) are transmitted via PTP RLC entity. Part 1 PDCP PDUs and Part 2 PDCP PDUs can be separated or overlapped.
· State 3: PDCP PDUs are transmitted via PTP RLC entity only.
The three states can be switched by gNB implementation. We consider two cases: 1) switching from State 1 to State 2/State 3; 2) data transmission within State 2.
1) Case 1: switching from State 1 to State 2/State 3
State 1 is applicable to the UEs in stable good channel condition. When channel condition of a UE is deteriorated, gNB will switch to State 2 or State 3. At first, gNB needs to decide the first PDCP PDU to be transmitted in the PTP RLC entity. Since gNB cannot know whether PDCP PDUs are transmitted correctly from lower layer in RLC UM for PTM, PDCP status report from UE side helps gNB to decide the first PDCP SN in PTP RLC entity and then avoid redundant transmission as possible which improves radio resource efficiency. In this case, PDCP status report can be triggered by gNB polling.
2) Case 2: data transmission within State 2
Within State 2, gNB can transmit PDCP PDUs from any RLC entity. However, if gNB transmits PDCP PDUs in both RLC entities always, the radio resource consumption is considerable. From this aspect, when the channel condition is worsen temporarily and the radio resource efficiency needs to be considered, gNB can polling PDCP status report from UE and then avoid redundant transmission in PTP RLC entity.
Observation 1: PDCP status report triggered by gNB polling helps gNB to get the first PDCP SN in PTP RLC entity when gNB starts to transmit PDCP PDUs in PTP RLC entity.
Observation 2: PDCP status report triggered by gNB polling helps gNB to reduce redundant transmission in PTP RLC entity and then improve resource efficiecy.
[bookmark: _Ref78972798]Proposal 1: PDCP status report triggered by gNB polling should be supported.
MBS services with high reliability are still required in Rel-17. Ultra-high reliability requirement should be supported by RLC AM for PTP, and PDCP retransmission can be a complementary solution to improve transmission reliability when needed. To minimize specification impacts, we prefer the simplest and direct solution although many solutions were mentioned in previous meetings.
PDCP retransmission procedure for MRB could be:
· Step 1: PDCP status report is triggered and transmitted from UE. 
To simplify the solution, we can consider PDCP status report triggered by gNB polling only in Rel-17. The PDCP status report should be transmitted in RLC leg for PTP. With RLC AM for PTP, the transmitting side of RLC AM entity can be used to transmit PDCP status report. Whether to support PDCP status report when the PTP RLC entity is configured as RLC UM could be FFS.
· Step 2: gNB performs PDCP retransmission according to PDCP status report in PTP leg. Since MRB packets are transmitted in downlink only. Step 2 has no specification impact at all.
Observation 3: The specification impacts of PDCP retransmission are: 1) PDCP status report can be triggered by gNB polling; 2) PDCP status report is transmitted in PTP RLC entity.
Considering the minimized specification impact and benefits for reliability improvement, PDCP retransmission should be supported.
[bookmark: _Ref78972809]Proposal 2: PDCP retransmission due to PDCP status report should be supported.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Activation/ deactivation of the PTM leg
For a split MRB configured with a PTM leg and a PTP leg, it was agreed that the PTP leg cannot be deactivated. However, activation/ deactivation of the PTM leg is FFS.
Activation/ deactivation of the PTM leg can be considered from two aspects:
1) Power saving
Power saving had been mentioned by some companies as a benefit of the activation/deactivation of PTM leg in email discussion [1]. When UE is configured with split MRB and gNB decides to transmit MBS service(s) in PTP only, gNB can deactivate PTM leg for the UE explicitly. Then the UE can reduce power consumption by: a) not monitoring specific G-RNTI(s); and b) not receiving SPS configuration(s) for specific MBS service(s). 
2) The limitation for DCI size budget
RAN1 agreed DCI size budget is “3+1” as Rel-15. It has impact on blind decoding when DCI formats for MBS are introduced. When gNB decides to switch PTM to PTP for a MBS service, it is no need to keep the UE monitoring PTM with G-RNTI and increase the risk of exceeding the budget for maximum blind decodes for the UE. From this aspect, deactivating PTM leg is needed.
	RAN1#104-e:
Working Assumption: 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Keep the “3+1” DCI size budget defined in Rel-15 for Rel-17 MBS.



According to above aspects, deactivation of PTM leg is needed when PTM reception is not necessary for a UE. After PTM leg is deactivated, the PTM leg can be activated again when gNB switches PTP to PTM for a MRB. 
[bookmark: _Ref78972812]Proposal 3: Activation/deactivation of PTM leg should be supported.
L1 or L2 signalling could be used to activate/deactivate PTM leg. L2 signaling is preferred because it has higher reliability than L1 signaling. A MAC CE format as Figure 2 can be used. The scenario of PTM leg activation/deactivation is similar to duplication activation/deactivation. PTM reception for multiple MRBs can be activated/ deactivated simultaneously. An eLCID should be used to indicate the PTM leg Activation/Deactivation MAC CE.


[bookmark: _Ref70360664]Figure 2  PTM leg Activation/Deactivation MAC CE
[bookmark: _Ref78972814]Proposal 4: The MAC CE format as Figure 2 can be used for activation/deactivation of PTM leg.
[bookmark: _Ref78972816]Proposal 5: One eLCID can be used to indicate the PTM leg Activation/Deactivation MAC CE.
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 observations and proposals.
Observations:
Observation 1: PDCP status report triggered by gNB polling helps gNB to get the first PDCP SN in PTP RLC entity when gNB starts to transmit PDCP PDUs in PTP RLC entity.
Observation 2: PDCP status report triggered by gNB polling helps gNB to reduce redundant transmission in PTP RLC entity and then improve resource efficiecy.
Observation 3: The specification impacts of PDCP retransmission are: 1) PDCP status report can be triggered by gNB polling; 2) PDCP status report is transmitted in PTP RLC entity.
Proposals:
Proposal 1: PDCP status report triggered by gNB polling should be supported. 
Proposal 2: PDCP retransmission due to PDCP status report should be supported.
Proposal 3: Activation/deactivation of PTM leg should be supported.
Proposal 4: The MAC CE format as Figure 2 can be used for activation/deactivation of PTM leg.
[bookmark: _GoBack]Proposal 5: One eLCID can be used to indicate the PTM leg Activation/Deactivation MAC CE.
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