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1	Introduction
From chairman notes of RAN2#119e:
	R2-2208883	Summary of [AT119-e][603][MBS-R17] UP corrections (Lenovo)	Lenovo	discussion	Rel-17	NR_MBS-Core

P15: Allow configuration of initial value of RX_DELIV also when PDCP is re-established for UM MRB [8]

P16: when upper layers request a PDCP entity suspend for the multicast MRB, no specific behavior is needed for RX_NEXT and RX_DELIV, i.e. no initialization for RX_NEXT and RX_DELIV [10].


DISCUSSION P15:
· ZTE thinks the solution proposed by P15 is not optimal. This solution does not work for AM MRB for PDCP suspension and re-establishment.
· Xiaomi’s understanding is that for AM MRB variables are not re-initialized. The alignment with PDCP suspension can be discussed based on P16, but it seems difficult based on the discussion so far.
· Lenovo indicates P15 is only for UM MRB and there might be no issue for AM MRB.
· LGE is fine with P15. LGE does not see any issue for AM MRB for re-establishment. LGE thinks we could discuss AM MRB further.

Allow configuration of initial value of RX_DELIV also when PDCP is re-established for UM MRB. FFS AM MRB, if a fix is needed


P16: when upper layers request a PDCP entity suspend for the multicast MRB, no specific behavior is needed for RX_NEXT and RX_DELIV, i.e. no initialization for RX_NEXT and RX_DELIV [10].

DISCUSSION P16:
· Xiaomi thinks this value will not be stored as it is one-shot according to RRC. Huawei agrees
· Xiaomi thinks letting UE choose any value would also work. 
· LGE thinks during e-mail discussion there was some confusion. LGE thinks we need to consider UM and AM MRBs together to avoid specs complexity. LGE thinks keeping the state variables during suspend does not solve the issue as there are no proper initial values to be applied for resume.
· Huawei indicates that for AM MRB there will be no PDCP re-establishment.
· ZTE has sympathy for LGE’s comments.
· Chair: Companies are to coordinate on the issue related to P16 and this can be rediscussed during the next meeting.




In this contribution we discuss handling of PDCP when MRB is suspended and resumed. Furthermore, we discuss whether PDCP RX_DELIV should be initialised also for AM MRB when PDCP is re-established.
2	PDCP suspend for MRB
MRB may be suspended when RRC re-establishment is initialised or when UE is released to RRC_INACTIVE (RRCRelease message with suspendConfig) but in RRC spec PDCP suspend is requested only when UE is released to RRC_INACTIVE. 
Observation 1: PDCP suspend is explicitly requested only when UE is released to RRC_INACTIVE, not when RRC re-establishment is initialised.
UE can be released to RRC_INACTIVE when an MBS multicast session is deactivated (by CN) or when there is no data to be sent to the UE for an activated multicast session. When there is data again for an active MBS session or a deactivated MBS session is activated, gNB uses group notification to notify the UE and the UE in RRC_INACTIVE resumes the connection and moves to RRC_CONNECTED state.
Since UE is released to RRC_INACTIVE only when there is no MBS multicast data to transmit to the UE, the PDCP COUNT for the suspended MRB is not increasing while the UE is in RRC_INACTIVE state, i.e., no UE is receiving MBS data for the MRB. When a UE resumes the connection and resumes the MRB, the network can request PDCP re-establishment. For DRBs, the network always requests PDCP re-establishment since the security key for DRBs changes. For MRB, since there is no security, it is up to network implementation whether PDCP re-establishment is requested or not. If PDCP is not re-established, then the PDCP state variables are not changed when MRB is resumed. If the network wants to initialise the PDCP state variables for an UM MRB, then the network can request PDCP re-establishment in RRCResume.
Observation 2: The PDCP COUNT for a suspended MRB is not increasing since an MBS UE can be released to RRC_INACTIVE only when there is no MBS multicast data to transmit.
Observation 3: For MRB, PDCP may or may not be re-established when MRB is resumed. It is up to network implementation.
The PDCP COUNT of an MRB is derived from the CN sequence number. When an MBS multicast session is active and UE is released to RRC_INACTIVE, it is unlikely that the CN sequence number would be reset. There may be other UEs receiving the same MBS multicast session that are not released to RRC_INACTIVE (they may be receiving unicast transmission). When new MBS data for that MRB is sent, the UEs that have stayed in RRC_CONNECTED, expect the COUNT to continue and therefore, the PDCP state variables should not change. Thus, it would be simplest if nothing is done for the PDCP state variables of an MRB when the MRB is suspended and resumed due to UE release to RRC_INACTIVE and resume back to RRC_CONNECTED.
Observation 4: PDCP COUNT of an active MBS session should continue after a temporary break in transmission of multicast data since some UEs may be released to RRC_INACTIVE during the break whereas other UEs may stay in RRC_CONNECTED (e.g., due to unicast DRBs).
The simplest way to continue PDCP COUNT after suspend and resume of MRB is to avoid re-establishment of PDCP and avoid resetting the PDCP state variables when MRB is suspended. However, if PDCP re-establishment is needed for other reasons, e.g., due to ROHC, RX_DELIV can be initialised such that PDCP COUNT continues.
Proposal 1: Do not reset TX_NEXT, RX_NEXT and RX_DELIV to the initial value when MRB PDCP is suspended.
When an MBS multicast session is deactivated, a UE not having unicast data to receive can be released to RRC_INACTIVE or RRC_IDLE. The radio resources of the MBS session may be released when the MBS multicast session is deactivated. We will discuss what happens to MRB and PDCP in different cases.
1. MBS multicast session is deactivated, UE pushed to RRC_IDLE:
-	MRB released, PDCP released
-	if not all UEs are pushed to RRC_IDLE, MRB and PDCP entity may not be released for all UEs, therefore, PDCP COUNT and state variables are untouched
-	when MBS multicast session is again activated, UE is paged and connection is setup for idle UEs including MRB setup and PDCP entity establishment which is equivalent to UE joining MBS multicast session that is up and running 
→	there is PDCP support for this case
2. MBS multicast session is deactivated, UE released to RRC_INACTIVE:
-	If the radio resources of the MBS session are kept:
-	MRB suspended, PDCP suspended
-	this case is the same (from MRB and PDCP point of view) as discussed above for temporary break in data transmission of active MBS multicast session: when MRB and PDCP are resumed, the PDCP COUNT and PDCP state variables should continue -> PDCP state variables should not be initialised when MRB is suspended
-	If the radio resources of the MBS session are not kept: MRB and by extension PDCP are released, in which case the MRB and PDCP are setup again at resume
3. MBS multicast session is deactivated, UE remains in RRC_CONNECTED: 
-	MRB and PDCP may be kept in which case nothing happens to PDCP COUNT and state variables
-	MRB and PDCP may also be released in which case the MRB and PDCP are setup again when MBS multicast session activates
Observation 5: When MBS multicast session is deactivated it is up to network implementation whether to release MRB and PDCP and whether to release UEs to RRC_IDLE or RRC_INACTIVE.
Observation 6: PDCP COUNT of a deactivated MBS multicast session should continue when MBS session is again activated since CN SN is continued also for the deactivated MBS multicast sessions.
Proposal 2: Continue PDCP COUNT when a deactivated MBS multicast session is activated.
If a UE joins MBS multicast session while the MBS session is deactivated, the initialRX-DELIV should be configured to the PDCP COUNT of the latest PDCP PDU transmitted before the deactivation of the MBS session.
3	PDCP re-establishment for AM MRB
The current assumption in PDCP spec TS 38.323 is that for AM MRB the state variable RX_NEXT and RX_DELIV are not touched at PDCP re-establishment, i.e., the behaviour follows the behaviour of AM DRB. For DRB, the PDCP COUNT and state variables can be initialised by releasing the DRB and adding a new DRB. 
The question is whether we need a way to initialise the PDCP COUNT and state variables for MRB.
The initial value for PDCP state variable RX_DELIV for MRB is configured by RRC. When should it be possible to re-initialise RX_DELIV for AM MRB?
Releasing UE to RRC_INACTIVE or RRC_IDLE was discussed in the previous section and it was concluded that when MRB is suspended, there is no need to adjust the state variables since no data is being sent when the MRB is suspended. If MRB is released (e.g., when MBS multicast session is deactivated), the MRB is setup again when the UE comes back to RRC_CONNECTED. At MRB setup, the PDCP state variables are initialised.
If a UE due to radio link failure (RLF) goes to RRC_IDLE, then MRBs have to be setup and PDCP will be initialised accordingly. However, if RRC re-establishment after RLF is successful (either to same cell or another cell), then DRBs and MRBs are suspended. Different from RRC_INACTIVE case, the multicast data transmission on MRBs (PTM) continues to other UEs which causes a reception gap. For UM MRB, the gap is not an issue: the PDCP RX_DELIV can be initialised for the UE performing RRC re-establishment. For AM MRB, the network should try to fill the reception gap by retransmitting the missing MBS multicast packets via the PTP leg, provided that the network has those packets buffered. Any missing PDCP SDU will be handled by PDCP re-ordering timer. As long as the gap is smaller than the PDCP window size, there is no issue with HFN desync.
Observation 7: After radio link failure (RLF) if RRC re-establishment is successful, the UE suspends MRBs. However, MBS multicast transmission on the MRB(s) continues to other UEs which causes reception gap for the UE.
Observation 8: For UM MRB, the reception gap is not an issue: the PDCP RX_DELIV can be initialised for the UE performing RRC re-establishment. 
Observation 9: For AM MRB, the network should try to fill the reception gap by retransmitting the missing MBS multicast packets via the PTP leg, provided that the network has those packets buffered. Therefore, RX_DELIV should not be initialised.
Proposal 3: There is no need for configuration of initial value of RX_DELIV when PDCP is re-established for AM MRB.
4	Conclusion
This document has made the following observations and proposals:
[bookmark: _Hlk113915543]Observation 1: PDCP suspend is explicitly requested only when UE is released to RRC_INACTIVE.
Observation 2: The PDCP COUNT for a suspended MRB is not increasing since an MBS UE can be released to RRC_INACTIVE only when there is no MBS multicast data to transmit.
Observation 3: For MRB, PDCP may or may not be re-established when MRB is resumed. It is up to network implementation.
Observation 4: PDCP COUNT of an active MBS session should continue after a temporary break in transmission of multicast data since some UEs may be released to RRC_INACTIVE during the break whereas other UEs may stay in RRC_CONNECTED (e.g., due to unicast DRBs).
Proposal 1: Do not reset TX_NEXT, RX_NEXT and RX_DELIV to the initial value when MRB PDCP is suspended.
Observation 5: When MBS multicast session is deactivated it is up to network implementation whether to release MRB and PDCP and whether to release UEs to RRC_IDLE or RRC_INACTIVE.
Observation 6: PDCP COUNT of a deactivated MBS multicast session should continue when MBS session is again activated since CN SN is continued also for the deactivated MBS multicast sessions.
Proposal 2: Continue PDCP COUNT when a deactivated MBS multicast session is activated.
Observation 7: After radio link failure (RLF) if RRC re-establishment is successful, the UE suspends MRBs. However, MBS multicast transmission on the MRB(s) continues to other UEs which causes reception gap for the UE.
Observation 8: For UM MRB, the reception gap is not an issue: the PDCP RX_DELIV can be initialised for the UE performing RRC re-establishment. 
Observation 9: For AM MRB, the network should try to fill the reception gap by retransmitting the missing MBS multicast packets via the PTP leg, provided that the network has those packets buffered. Therefore, RX_DELIV should not be initialised.
Proposal 3: There is no need for configuration of initial value of RX_DELIV when PDCP is re-established for AM MRB.
A corresponding TP for 38.323 is given below:
[bookmark: _Toc37126944][bookmark: _Toc46492057][bookmark: _Toc46492165][bookmark: _Toc108991501]Text Proposal
5.1.4	PDCP entity suspend
When upper layers request a PDCP entity suspend, the transmitting PDCP entity shall:
-	set TX_NEXT to the initial value;
-	discard all stored PDCP PDUs;
When upper layers request a PDCP entity suspend, the receiving PDCP entity shall:
-	if t-Reordering is running:
-	stop and reset t-Reordering;
-	deliver all stored PDCP SDUs to the upper layers in ascending order of associated COUNT values after performing header decompression;
-	set RX_NEXT and RX_DELIV to the initial value except for multicast MRBs.




