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1 Introduction
This document is aimed at providing a high level summary of contributions  submitted to RAN2#115e, agenda 8.1.2.3: MBS L2 Centric Other. 
[1] R2-2107120	Initialization of RLC and PDCP windows	MediaTek Inc.
[2] R2-2107338	Miscellaneous L2 centric issues on NR MBS	ZTE, Sanechips
[3] R2-2107548	NR Multicast Broadcast mobility enhancements with service continuity	
[4] R2-2107797	PDCP and RLC Initialization for MBS Reception	 vivo	discussion	
[5] R2-2107933	Layer-2 Aspects for MBS	Samsung	
[6] R2-2108040	CQI audit procedure for delivery mode 2	TD Tech	
[7] R2-2108082	Initialization of RLC and PDCP window	Ericsson	
[8] R2-2108126	Initialization of RLC and PDCP windows	Huawei, HiSilicon	
[9] R2-2108487	On RLC receiver state variables during PTM/PTP switching	 InterDigital
[10]      R2-2108521	Discussion on MBS UP design	CMCC	discussion	
[11]      R2-2108552	Discussion on MRB related issues and others	LG Electronics Inc.	
[12]      R2-2108654	Discussion on MCCH	CHENGDU TD TECH LTD.	
[13]      R2-2108797	Remaining PDCP issues for MBS	Xiaomi Communications
[14]      R2-2108809	Discussion on definition of PTM transmission considering HARQ for PTM	LG Electronics Inc.
       [15]       R2-2107206	Email report of Post114-e072MBS Delivery Mode 1 PTM PTP operation _Summary OPPO

Also, the discussions that are covered by the proposals or related to the proposals within the email report in R2-217206  are marked, with the intention to avoid redundant proposals. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Initialization of PDCP reception window
2.1 Initialization of PDCP SN 
For PDCP entity, PDCP state variables need to be set in order to maintain the PDCP reception window.  Serveral papers discussed the initialization of PDCP variables (e.g. RX_NEXT, RX_DELIV) at the UE side when the UE is configured with an MRB. contribution [8] proposed three options: 
Option 1: The COUNT values of these variables are indicated by the gNB
Option 2: The SN parts of COUNT values of these variables are set according to the SN of the first received packet and the HFN by UE implementation (similar to sidelink)
Option 3: The SN part of COUNT values of these variables are set according to the SN of the first received packet and the HFN indicated by the gNB
Meanwhile, there is a proposal in [5] that proposes to provide the initial values of PDCP state variables (i.e. COUNT values) to UE by dedicated RRC message. Contribution [14] also proposes to inform the UE the COUNT value for both RX_NEXT and RX DELIV for initialization of PDCP window at MRB establishment. 
However, the majority view as expressed within the papers [1][2][4][8] as submitted to 8.1.2.3 is that the PDCP SN of RX_NEXT and RX_DELIV should be set according to the SN of the first received packet, similar to sidelink broadcast/groupcast. Contribution [7] also proposes that for newly configured MRB, there is no need to provide UE with the SN part of RX_NEXT and RX_DELIV over RRC.

Note that proposal 7 of R2-2107206 has already covered this discussion. Then no proposal is made in this summary for this aspect.  

2.2 PDCP packet loss and latency
Contributions [1][2][8] mentioned that, RX_DELIV can be set to a value before RX_NEXT (i.e. SN of the first received PDU), which is similar to sidelink broadcast/groupcast. This operation enables UE to receive the packet which SN smaller than the SN of the first received packet to prevent packet loss caused by out of order transmission. Otherwise, according to the current specs (TS 38.323), packets which SN smaller than the SN of the first received packet will be discarded. This part of packet loss may be handled by PDCP data recovery, or by modifying current specs, or simply leave it alone[1]. But contribution [8] indicated that such packet loss was intolerable, since RAN2 agreed that the UE can be released to RRC_IDLE/RRC_INACTIVE when there is no data. When there is new data coming, the UE would enter RRC_CONNECTED again and initiate PDCP entity, so packet loss would happen for each time when the UE enters RRC_CONNECTED[8]. On the contrary, contribution [4] indicated that “the first packet” corresponds to the upper boundary of PDCP receiving window. Any packets with SNs sent before “the first packet” will fall into the receiving window, which will not be discarded. 
In our understanding, if RX_NEXT and RX_DELIV are set to different values, RX_DELIV needs to be set to a value before RX_NEXT. The specific value can follow the setting in sidelink (RX_NEXT – ½ window size) or choose another suitable value, which can be FFS. But as long as RX_DELIV< RX_NEXT, t-reordering will be triggered immediately after initialization, and the first received package will be delivered to upper layer after timer t-reordering expires[1][5]. Such latency of T-reordering timer at each MRB initialization may be considerable. 
In addition, company [13] also suggests the UE can temporarily accelerate the moving of the PDCP reordering window to prevent affecting the reception of other UEs due to its own reasons.
Proposal-1: RAN2 to discuss if RX_NEXT and RX_DELIV is set the same value (which may lead to packet loss) or different value (which may lead to packet delivery latency). 
Proposal-2: FFS on the exact formula to calculate RX_NEXT and RX_DELIV based on proposal 2a/2b.
Note that both proposal 1 and proposal 2 are related to the discussion of proposal 7 of R2-2107206. 
2.3 HFN synchronization
Several papers mentioned that the HFN synchronization issue depends on AS security[1][2][4][7][8]. For legacy sidelink communication, HFN is not used (no AS security) and there is no “HFN desynchronization issue”. For MBS, if AS security is agreed by SA3 to use HFN for COUNT synchronization between gNB and UE, explicit signal is needed anyway between gNB and UE. Hence, the current discussions on HFN synchronization is to handle the case where AS security is not considered.
Several papers as a majority support that HFN is indicated by the gNB[1][5][10][11][13]. Contribution [11] mentioned that HFN synchronization with gNB is necessary for UE to do deciphering. However contributions [2][4][7] proposed that HFN is UE implementation, if AS security is not considered. 
In addition, [2][5][8] mentioned that the SN part of COUNT value needs to be transmitted together with HFN, otherwise there may be “HFN ambiguity issue”. That is, when the value is around the SN boundary, UE may confuse the HFN value of the newly received PDUs due to packet loss or latency [5]. Therefore, the COUNT values of state variables need to be considered as a whole variables indicated by gNB.
Proposal-3: Discuss how to handle the HFN desynchronization issue for PDCP reception window initialization based on the following options
Option 1: HFN is indicated by the gNB	
Option 2: HFN is up to UE implementation	
Note that proposal 3 is related to the discussion of proposal 7 of R2-2107206.
 3 Initialization of RLC reception window
3.1 Initialization of PTM RLC window
When the UE is configured with an MRB, the RLC reception window at PTM leg needs to be initialized. Most companies [1][2][4][7][8][10][11] support to set the value of RX_Next_Highest and RX_Next_Reassembly to the SN of the first received packet containing an SN, like sidelink broadcast/groupcast. The main reason is this option ensure the reassembly window is consistent with the SN of the first received packet, so compared with setting to the initial value (i.e. 0), it can reduce packet loss without introducing more complexity.
Note that proposal 9 of R2-2107206 has already covered this discussion. Then no proposal is made in this summary for this aspect. 


When switching from PTP to PTM, whether PTM RLC needs to be initialized depends on whether PTM deactivation is supported [7]. If PTM is always active, PTM RLC initialization is unnecessary [8].
If PTM was deactivated before, most companies think the same PTM RLC entity initialization procedure when MRB configuration can be reused in PTP/PTM switching during email discussion in R2-2107206. Contributionss[5][9] mentioned that the initial value of RLC can be configured by the network like PDCP to prevent packet loss during PTP/PTM switching due to the error of the first RLC PDU received by PTM.

Note that proposal 10 of R2-2107206 has already covered this discussion. Then no proposal is made in this summary for this aspect.
As for packet loss, if the value of RX_Next_Reassembly and RX_Next_Highest are set to the same value, the same packet loss issue as PDCP may occur [8]. That is, due to out-of-order delivery, the packets with SNs sent before “the first packet” will be discarded by the UE even if they have been correctly received, which may cause some data loss when the UE joins the MBS reception. Company [8] suggests the same method as the PDCP, i.e., RX_Next_Reassembly should be set to a value smaller than the SN of the first received packet containing an SN. Some papers suggest that this part of packet loss can be left to PDCP[1], or not to optimize possible initial packet loss [7]. [7] indicated that when UE joins an ongoing MBS session delivered through UM RLC mode, the initial loss should be acceptable.

Note that proposal 11 of R2-2107206 has already covered this discussion. Then no proposal is made in this summary for this aspect.

3.2 Initialization of PTP RLC window
When the UE is configured with an MRB, most companies proposed to set the value of RX_Next_Highest and RX_Next_Reassembly of PTP RLC to initial value, i.e. 0 based on the email discussions in [R2-2107206]. Since PTP RLC is initialized for UE specifically. It is reasonable to set 0 to SN of the first PTP RLC PDU received after MRB initialization.
No proposal is made since the initialization of PTP RLC SN is covered by R2-2107206
As for PTM/PTP switching, most companies think PTP leg cannot be deactivated, so it seems unnecessary to initialize PTP RLC state variables. UE can determine the SN for PTP AM RLC from the most recent value, i.e., no need for (re-)initialization[7]. 
However, company [1] considers that when PTM is worked, PTP may not perform duplicated transmission, but stop transmitting data and only use UL for data loss feedback (FFS L2 ARQ). So when switching to PTP again, the contents of the first PDU transmitted by PTP this time and the last PDU in PTP last time are not continuous. So it seems meaningless to use history SN for PTP when switching from PTM to PTP. Otherwise, it will require the network to remember the SN of the last PDU transmitted in PTP, which is unnecessary and lead to more complexity[1]. Therefore, the PTP RLC window should be initialized to the initial value(i.e. 0).

Note that proposal 13 of R2-2107206 has already covered this discussion. Then no proposal is made in this summary for this aspect.

4 Other issues 
4.1 ROHC 
Both [5] and [13] discussed the support for ROHC mode for NR MBS. In RAN2#112e, RAN2 has already agreed to support the ROHC for the MRB and ROHC U-mode can be configured for NR MBS bearers.[13] discussed the configuration of O/R-mode ROHC for the PDCP-split MRB. Then rapporteur suggests the following proposal for online discussion:  

Proposal-4: Discuss if ROHC O/R-mode is supported for the PDCP anchored MRB.

[13] discussed the method for EHC feedback. We may wait for more inputs on the topic to make a proposal. 
No proposal is made. 
4.2 SDAP header
Both [5] and [10] discussed the SDAP header for MRB. Both [5] and [10] indicated that there is no need to support Reflective QoS. 
Proposal-5: Reflective QoS is not supported for MBS.
[5] proposes that SDAP header should be absent. However, [10] proposes to keep QFI for downlink QoS flow classification within SDAP header.  
Proposal-6: Discuss the need to have SDAP header for MBS.
4.3 Definition of PTM transmission and PTP transmission
[14] proposed to introduce the definition of PTM transmission and PTP transmission and coordinate with RAN1. In [14], it is proposed to define that MAC PDU intended for PTM RLC entity is regarded as PTM transmission, and MAC PDU intended for PTP RLC entity is regarded as PTP transmission, regardless of received RNTI type. A HARQ retransmission using C-RNTI should be regarded as PTM transmission if the MAC PDU is intended for PTM RLC entity. 
Proposal-7: Discuss the need to introduce the definition of PTM transmission and PTP transmission.
4.4 MBS Specific MAC Reset
[5] proposed to introduce MAC Reset procedures for MBS reception. We may wait for more inputs on the topic to make a proposal. 
No proposal is made.
4.5 CQI audit procedure for delivery mode 2
[6] proposed the CQI audit procedure for the MBS session, in order to improve the reception performance of an MBS session with delivery mode 2. We may wait for more inputs on the topic to make a proposal. 
No proposal is made.
4.6 MCCH modelling at L2
[12] discusses the architecture of Delivery mode 2 MCCH.  . In LTE SC-PTM, SC-MCCH uses the RLC-UM mode. SC-MCCH carries the MCCH configuration as generated by RRC. In NR, for Delivery mode 2, LTE SC-PTM approach is largely reused.  The adding thing is that for NR MBS Delivery mode 2, both SDAP and PDCP is supported over the air. Then it is needed to discuss if these two layers should be supported for MCCH also. 
In general, since the information on MCCH is generated by the RRC layer, it seems no need to assign a SDAP entity for MCCH transmission. However it is questionable if MCCH should support ROHC, integrity protection etc, which is hosted by PDCP entity. Based on this, rapporteur provides the following two proposals for the discussion online:  

Proposal 8: NR MBS MCCH uses RLC UM mode.
Proposal 9: RAN2 to discuss the need to assign a PDCP entity for MCCH transmission.



4.7 Issues handled by other AI
[2] discusses L2 ARQ by PDCP for PTM and the transmitting of PDCP status report for MBS Reliability.
[3] discusses the mobility enhancements with service continuity. 
[10] discusses the multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI for NR MBS.
[11] discusses the LCID allocation for MTCH logical channels. [11] also discusses DataInactivityTimer. 
[13] discusses PDCP entity re-establishment. 
All of these issues can be handled by AI 8.1.2.1	Multicast Service Continuity or AI 8.1.2.2 (scheduling and power saving). No need to make a proposal at this AI. 
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3 Conclusion
Proposals for online discussion and decison: 	


Note that proposals 1/2/3 are related to the discussion of proposal 7 of R2-2107206.
Proposal-1: RAN2 to discuss if RX_NEXT and RX_DELIV is set the same value (which may lead to packet loss) or different value (which may lead to packet delivery latency). 
Proposal-2: FFS on the exact formula to calculate RX_NEXT and RX_DELIV based on proposal 2a/2b.
Proposal-3: Discuss how to handle the HFN desynchronization issue for PDCP reception window initialization based on the following options
Option 1: HFN is indicated by the gNB	
Option 2: HFN is up to UE implementation


Proposals related to ROHC,  SDAP
Proposal-4: Discuss if ROHC O/R-mode is supported for the PDCP anchored MRB.
Proposal-5: Reflective QoS is not supported for MBS.
Proposal-6: Discuss the need to have SDAP header.

Proposals related to PTM/PTP definition
Proposal-7: Discuss the need to introduce the definition of PTM transmission and PTP transmission.

Proposals related to MCCH L2 modelling
Proposal 8: NR MBS MCCH uses RLC UM mode.
Proposal 9: RAN2 to discuss the need to assign a PDCP entity for MCCH transmission.
