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According to the RAN2 discussion on the running PDCP CR [1] for MBS, the following FFSs are added:
	Editor’s Note: FFS whether PDCP is needed for MCCH.
Editor’s Note: FFS whether HFN is needed.
Editor’s Note: FFS on the other options of setting the initial value of RX_DELIV to a value before RX_NEXT, e.g. due to HFN desync.
Editor’s Note: FFS on t-Reordering for broadcast MRB (in PDCP configuration, pending to RAN1’s discussion on blind retransmission).


In this contribution, we provide some analysis on the above remaining issues of the running PDCP CR for MBS.
Discussion
PDCP for MCCH
The MCCH is only used by the delivery mode 2 (e.g. broadcast) for the RRC signalling of MBS configuration. As the RRC message of MCCH is broadcasted to all UEs, the transmission of the RRC message of MCCH is like the transmission of the SIB via BCCH. The MAC-I is not needed for the RRC message of MCCH, as SA3 already agreed not to support AS security for broadcast. The PDCP SN is not needed for the RRC message of MCCH, as the retransmission of the PDCP PDU for the MCCH RRC message is not needed, and there is no need to support more than one parallel RRC configuration procedures for the MCCH RRC message. In RAN2#114-e meeting and RAN2#115-e, RAN2 already agreed to support single MCCH as quoted below:
	RAN2#114-e meeting agreement [2]:
· We support single MCCH (in this release)

	RAN2#115-e meeting agreement [3]:
· A single MCCH channel with multiple modification/repetition periods is not supported, i.e. there is a single configuration of modification/repetition for MCCH (in Rel-17).

	RAN2#116-e meeting agreement [4]:
· The RNTI scheduling MCCH is called “MCCH-RNTI”.


According to the analysis given above, we think that the PDCP is not needed for MCCH.
Observation 1: MAC-I and PDCP SN are not needed for the MCCH RRC message.
Proposal 1: PDCP is not needed for MCCH.
Initial value of HFN
According to the previous RAN2 discussion on the HFN for MRB, RAN2 made the following agreements:
	RAN2#115-e meeting agreement:
· For PTM PDCP state variables setting while configured, the SN part of COUNT values of these variables are set according to the SN of the first received packet (by the UE) and the HFN indicated by the gNB, if needed.

	RAN2#116-e meeting agreement:
· If HFN is needed (FFS), the initial value of HFN (maybe + related PDCP SN to avoid ambiguity of HFN FFS) is indicated by the gNB by RRC (e.g. during RRC based MRB bearer type change).


According to the running PDCP CR [1], the PDCP status report is triggered for AM MRBs for PDCP re-establishment and PDCP data recovery.
	38.323 running CR [1]:
For AM MRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
-	upper layer requests a PDCP data recovery.


According to the PDCP specification [5] as quoted below, the FMC field which is mandatory for the PDCP status report has to include the PDCP COUNT with the HFN.
	38.323:


Figure 6.2.3.1-1: PDCP Control PDU format for PDCP status report
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Length: 32 bits
First Missing COUNT. This field indicates the COUNT value of the first missing PDCP SDU within the reordering window, i.e. RX_DELIV.


Observation 2: HFN is needed for the FMC field of the PDCP status report.
On the other hand, the state variables (including RX_NEXT, RX_DELIV and RX_REORD) in the current PDCP specification are maintained based on the PDCP COUNT with the HFN. Reusing the COUNT for the state variables of MRB will simplify the UE implementation by using a common framework for both MRB and DRB. 
Observation 3: The state variables (including RX_NEXT, RX_DELIV and RX_REORD) in the PDCP specification are maintained based on the PDCP COUNT with the HFN.
According the above observations, we think that the initial value of HFN should be always maintained for the MRB. If the initial value of HFN is not indicated by the gNB, the UE by implementation can select the initial value of HFN. Another option would be to mandate the gNB indication of the initial value of HFN.
Proposal 2: If the initial value of HFN is not indicated by the gNB, the UE by implementation can select the initial value of HFN.
For the broadcast MBS, as the PDCP status report is not needed, the PDCP COUNT value does not need to be aligned between the UE and the gNB. Then the initial value of HFN does not need to be indicated by the gNB via the RRC signalling.
Proposal 3: For delivery mode 2, the initial value of HFN is not indicated via RRC by the gNB.
HFN desync


Figure 1: HFN desync issue [6]
As RAN2 already agreed to support the gNB indication of RRC for the initial value of HFN, the HFN desync issues mentioned in the email discussion of [Post115-e][092][MBS] Remaining User plane issues (Lenovo) should be discussed further based on the Figure 1 illustrated above. Due to the transmission delay (e.g. HARQ/RLC retransmission), the UE could receive the initial value of HFN at N+1 when the gNB sets the initial value of HFN at HFN=1 and sends the initial transmission of the corresponding RRC message at HFN=1. Then the HFN value is not aligned between the gNB and the UE. Here we could have the following options to handle the HFN desync issue:
· Option 1: The gNB avoids the HFN desync issue by implementation, e.g. the gNB does not indicate the initial HFN just before/after SN wrap around.
· Option 2: The gNB provide a reference for the initial HFN.
· Option 2.1: The gNB provide a reference SN for the initial HFN.
· Option 2.2: The gNB provide a reference time (e.g. SFN or slot) for the initial HFN.
From our understanding, the SN wrap around is a rare case, and the gNB by implementation (i.e. Option 1) can handle the issue properly, without extra stand efforts and complexities for both the UE and the gNB.
Proposal 4: The HFN desync issue due to the indication of the initial HFN is handled by the gNB implementation.

t-Reordering for broadcast MRB
According to the discussion in the RAN1#107-e meeting, the retransmission of the HARQ process for delivery mode 2 (i.e. broadcast) has not been confirmed yet. From our understanding, RAN1 is planning to discuss the option of the HARQ blind retransmission for the broadcast in the coming RAN1 meeting. RAN2 can wait for the further agreement from RAN1. If RAN1 supports the HARQ blind retransmission for the broadcast, we can add the t-Reordering configuration for broadcast MRB accordingly.
Observation 4: Wait for RAN1 discussion on the HARQ blind retransmission for the broadcast, so as to determine the need of t-Reordering for broadcast MRB.

Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: MAC-I and PDCP SN are not needed for the MCCH RRC message.
Observation 2: HFN is needed for the FMC field of the PDCP status report.
Observation 3: The state variables (including RX_NEXT, RX_DELIV and RX_REORD) in the PDCP specification are maintained based on the PDCP COUNT with the HFN.
Observation 4: Wait for RAN1 discussion on the HARQ blind retransmission for the broadcast, so as to determine the need of t-Reordering for broadcast MRB.

Proposal 1: PDCP is not needed for MCCH.
Proposal 2: If the initial value of HFN is not indicated by the gNB, the UE by implementation can select the initial value of HFN.
Proposal 3: For delivery mode 2, the initial value of HFN is not indicated via RRC by the gNB.
Proposal 4: The HFN desync issue due to the indication of the initial HFN is handled by the gNB implementation.
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