[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #120-e	R3-233303
Incheon, Korea, 22nd – 26th May, 2023

Title: 	Response to R3-232720, R3-233160, and R3-232884 on PDCP COUNT wrap around of multicast MRB
Source: 	Huawei
Agenda item:	31.1
Document Type:	Discussion
1. Introduction
According to the discussion in the RAN3#119bis meeting, the wrap around issue of multicast MRB was discussed and no consequence achieved, as follows:
	Release 18: investigate solutions to solve with MRB PDCP wrap around issue and whether a specified network solution is necessary.


We’d like to provide our observations in this response paper, based on the input to paper R3-232720, R3-233160, and R3-232884, and provide our preference potential solution.
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2.1 Background
As the LS from RAN2, RAN2 insists that HFN must be kept synchronized between UE and gNB and also that they rely on a network solution to avoid the PDCP COUNT wrap around:
PDCP HFN/SN should be synchronised between the UE and the gNB. if PDCP HFN/SN is desynchronized, the UE may not receive multicast MBS data successfully, as explained above. In addition, PDCP specification does not allow COUNT value to wrap around. RAN2 agreed that it is left to the network implementation for the prevention of the PDCP COUNT wrap-around of multicast MRB. 
Observation 1: RAN2 has sufficient discussion on wrap around issue, and insists it should be left to network implementation.
2.2 The discussion for solutions
In the past meetings, the issue of wrap around of multicast MRB was discussed. And some contributions about this issue were submitted, which provide the duplicated MRB solution, or CN indicating SN reset solution. 
First of all, as we mentioned in the last meeting, we believe that it is the rare case for the warp around of MRB. 
Among the use cases for MBS service, the data rate of the video service is higher than others, taking the video service as an example, the byte rate for the 4K UHD service is around 16 Mbps, the size of PDCP PDU is usually 1K bytes. So, we can infer that the PPS (Packets per second) for this service: 16Mbps=16*1024Kbps, 16*1024Kbps/8/1K=2048 PPS. Then, considering that the maximum number of available PDCP COUNT and also MBS QFI SN is 232, the all range of values are expected to be used for up to: 232/2048/60/60/60=9.7 days. 
According to all of use cases for multicast services, e.g. public safety and mission critical, V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications, it seems that the duration for all the multicast sessions will last no more than 10 days. Thus, the PDCP COUNT wrap around for multicast MRB is a rare case and should be left to network implementation. 
Proposal 1: there is no need to introduce new solution to solve the MRB wrap around issue, since it is the rare case and should be left to network implementation.
On the other hand, we’d like to clarify the current solution to avoid the PDCP COUNT wrap-around of DRB. In the current TS 38.300, it is specified that: 
Since PDCP does not allow COUNT to wrap around in DL and UL, it is up to the network to prevent it from happening (e.g. by using a release and add of the corresponding radio bearer or a full configuration).
From RAN3 view, when the CU-UP finds the PDCP COUNT approaches the maximum value, the CU-UP indicates the cause that PDCP COUNT wrap around in BEARER CONTEXT MODIFICATION REQUIRED message. Upon receiving that cause, the CU-CP will request to setup new DRB with initial value of PDCP COUNT. 
Observation 2: When the PDCP COUNT wrap-around of DRB is about to happen, the gNB-CU-UP indicates the cause value with PDCP COUNT wrap around to gNB-CU-CP for that DRB, so that the gNB-CU-CP can re-establish the DRB via release and add approach.
Regarding to the MRB warp around issue, about the proposed solutions, we would like to give our response as follows:
· R3-232720: CN initiated Reset and release/Add of the MRB before PDCP COUNT wrap around 
This solution only can apply in case of session deactivation scenario, which cannot deal with the issue in other scenarios.
· R3-232884: establish the new/second MRBs which PDCP COUNT is derived from the “DL MBS QFI Sequence Number” with the appropriate modulo operation
The motivation of solution is to provide the unified solution to solve both initalRX-DELIV issue and the wrap around issue. However, this solution does not solve the issue of re-configure all UEs for the initalRX-DELIV issue, and making the CU-UP generate the PDCP COUNT as QFI SN mod 231 just increases the times of all UE re-configuration.
· R3-233160: CU-CP requests the “Old MRB ID” within the info of MRB to be setup 
In this solution, the CU-UP distinguishes the packets with high PDCP COUNT and the packets with low PDCP COUNT, i.e. transmit the packets with high count via old MRB and transmit the packets with low count via new MRB. In this solution, the CU-UP is indicated that two MRB ID are related by providing the old MRB id during the setup of the new MRB. To initiates the CU-CP to setup new MRB, the CU-UP reports to the CU-CP that the PDCP count is near (2³² − 1) using the existing MBS PDCP COUNT IE. We agree the intention of this solution, we do not see the strong need to introduce the association of two MRB ID, i.e. providing the old MRB ID in the new MRB setup, since the CU-UP can be aware of there is already established MRB for the QoS flows that associated with the newly requested MRB. The CU-UP can link the new MRB and the old MRB by its own based on the Qos flow information. 
Thus, we think there is no need to have stage3 impact (no new IE) needed for this PDCP wrap around issue, and if really necessary, we can clarify that when the CU-CP is indicated by the CU-UP about the PDCP COUNT near 2³²-1 via MBS PDCP COUNT IE, the CU-CP triggers to establish the new MRB.
Proposal 2: if needed, we can clarify that when the CU-CP is indicated by the CU-UP about the PDCP COUNT near 2³²-1 via MBS PDCP COUNT IE, the CU-CP triggers to establish the new MRB. 
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[bookmark: _Toc423020280]In this contribution, we discuss the wrap around for MRB issue based on the contributions, and get the following proposals:
Observation 1: RAN2 has sufficient discussion on wrap around issue, and insists it should be left to network implementation.
Observation 2: When the PDCP COUNT wrap around of DRB is about to happen, the gNB-CU-UP indicates the cause value with PDCP COUNT wrap around to gNB-CU-CP for that DRB, so that the gNB-CU-CP can re-establish the DRB via release and add approach.
Proposal 1: there is no need to introduce new solution to solve the MRB wrap around issue, since it is the rare case and should be left to network implementation.
Proposal 2: if needed, we can clarify that when the CU-CP is indicated by the CU-UP that the PDCP COUNT that near 2³²-1 via MBS PDCP COUNT IE, the CU-CP triggers to establish the new MRB. 
The draft E1AP CR is given in Annex.
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[bookmark: _Toc105657196][bookmark: _Toc106108577][bookmark: _Toc112687670][bookmark: _Toc120093013]8.6.2.3	MC Bearer Context Modification Required (gNB-CU-UP initiated) 
[bookmark: _Toc105657197][bookmark: _Toc106108578][bookmark: _Toc112687671][bookmark: _Toc120093014]8.6.2.3.1	General
The purpose of the gNB-CU-UP initiated MC Bearer Context Modification Required procedure is to allow the gNB-CU-UP to request the gNB-CU-CP to initiate the modification of MBS session resources for a multicast MBS session and inform the gNB-CU-CP. The procedure uses MBS-associated signalling.
[bookmark: _Toc105657198][bookmark: _Toc106108579][bookmark: _Toc112687672][bookmark: _Toc120093015]8.6.2.3.2	Successful Operation


Figure 8.6.2.3.2-1: MC Bearer Context Modification Required procedure, gNB-CU-UP initiated: Successful Operation.
The gNB-CU-UP initiates the procedure by sending the MC BEARER CONTEXT MODIFICATION REQUIRED message to the gNB-CU-CP. The gNB-CU-CP replies to the gNB-CU-UP with the MC BEARER CONTEXT MODIFICATION CONFIRM message.
[bookmark: _Toc105657199][bookmark: _Toc106108580]If the MC Forwarding Resource Release Indication IE is contained in the MC BEARER CONTEXT MODIFICATION REQUIRED message, the gNB-CU-CP shall, if supported, assume that the indicated MC Forwarding Resource was released by the gNB-CU-UP.
Interaction with the MC Bearer Context Modification (gNB-CU-CP initiated)
If the MBS PDCP COUNT IE with the value near 232-1 is contained in the MC BEARER CONTEXT MODIFICATION REQUIRED message, the gNB-CU-CP shall, if supported, trigger the establishment of MRB via the MC Bearer Context Modification (gNB-CU-CP initiated) procedure.
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