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1. Introduction
In the last meeting, the following agreements were achieved by RAN2: 
	multicastHFN-AndRefSN is renamed to initialRXDELIV and update the corresponding description to ‘Indicates an initial value of RX_DELIV for multicast MRB PDCP window initialization as specified in TS 38.323 [5].’. [8] [9] [12]
Add to section 16.10 (e.g. 16.10.5.3.2) in TS 38.300 a sentence saying: “For MRBs, PDCP can either be re-established or remain as it is.” [8]
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


Based on this, in this contribution, we will further discuss the following two issues:
· Whether PDCP window initialization is needed during PDCP re-establishment for AM MRB 
· Whether PDCP window initialization is needed during PDCP suspend for both AM MRB and UM MRB
2. Discussion
2.1 PDCP window handling during PDCP re-establishment for AM MRB  
In the last meeting, it was agreed to allow configuring the initial value of RX_DELIV also when PDCP is re-established for UM MRB. This aligns with the current PDCP spec where the initial value is needed during PDCP entity re-establishment [1]:
	5.1.2	PDCP entity re-establishment
…
-	for SRBs, UM DRBs and UM MRBs, set RX_NEXT and RX_DELIV to the initial value;


For AM MRB, PDCP SN needs to be continued in any case to ensure lossless. Different from AM DRB which has security key change during handover and has to perform PDCP re-establishment, there is no security in RRC for AM MRB. The only case to perform PDCP re-establishement can be when RoHC is used and RoHC is not continued during handover.
Observation 1: Different from AM DRB which has security key change during handover and has to perform PDCP re-establishment, there is no security in RRC for AM MRB. The only case to perform PDCP re-establishement for AM MRB can be when RoHC is configured and RoHC is not continued during handover.
However, during PDCP re-establishment for AM MRB, initialization of PDCP variables shouldn’t be performed in order to receive retransmitted PDUs after PDCP re-establishment. Otherwise there will data loss during PDCP re-establishment for AM MRB due to discontinued PDCP SNs. This also aligns with legacy behavior for AM DRBs and current spec.
Observation 2: PDCP variables shouldn’t be initialized in order to receive retransmitted PDUs after PDCP re-establishment to avoid packet loss.
In this case, there is no need to reconfigure the initial value of RX_DELIV during PDCP re-establishment for AM MRB. Current RRC spec and PDCP spec is well aligned already and no need for extra modification.
Proposal 1: Configuration of initial value of RX_DELIV for AM multicast MRB during PDCP is re-establishment is not needed.
2.2 PDCP window handling during PDCP suspend for AM MRB and UM MRB
Currently, the following is specified in the latest PDCP CR [2]:
	b) RX_DELIV
For broadcast MRBs, the initial value of the SN part of RX_DELIV is set to (x – 0.5 × 2[PDCP-SN-SizeDL–1]) modulo (2[PDCP-SN-SizeDL]), where x is the SN of the first received PDCP Data PDU. For multicast MRBs, the initial value of RX_DELIV is set by initialRXDELIV in TS 38.331 [3].
NOTE 3: For broadcast MRBs, the initial value of the HFN part of RX_DELIV is set by UE implementation.


From the above description, we can see that the initialization of parameters for multicast MRB is different from that of SRB and DRB. But according to the specification, when the UE configured with multicast MRB(s) receives RRCRelease with suspendConfig, it will suspend all SRB(s), DRB(s) and multicast MRB(s), except SRB0, and request the receiving PDCP entity to perform as follows:
	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.


There is no problem with suspending multicast MRBs. But unlike SRB and DRB, it is not reasonable to initiate RX_DELIV for the multicast MRB when suspending it. 
Suspending a multicast MRB is mainly because there is no data coming for the corresponding multicast service  and there is no other service ongoing for the UE either. The gNB may not suspend the multicast MRB for other UEs especially when they still have other service ongoing, in which case the PDCP state variables are not initialized. Therefore, to keep the PDCP window aligned between inactive UEs and the UEs staying in connected, the PDCP state shouldn’t be initialized when suspending a multicast MRB. In this case the inactive UEs can just continue to use the previous PDCP state variables after resuming when multicast data arrives again. 
Observation 3: Initializing the PDCP state variables when suspending a multicast MRB may cause misalignment of PDCP window between inactive UEs and UEs staying in connected.
Besides, when a request of PDCP entity suspend is received, the UE will not have an initialRX-DELIV value to set RX_DELIV to. Because according to current RRC spec, the configuration of the following IE is Need N, which means the configuration is one-shot and the UE will not store the value. 
    initialRX-DELIV-r17      BIT STRING (SIZE (32))         OPTIONAL    -- Cond MRB-Initialization
Even if it does (i.e. changing the need code to Need M), it would be an outdated value and shouldn’t be used. 
Observation 4: Initializing PDCP state variables to initialRX-DELIV-r17 when suspending a multicast MRB is not possible according to the current specification. 
Proposal 2: During PDCP suspend for the multicast MRB, UE doesn’t initiate RX_NEXT and RX_DELIV.
3. Conclusion
Based on the above discussion and below observations: 
Observation 1: Different from AM DRB which has security key change during handover and has to perform PDCP re-establishment, there is no security in RRC for AM MRB. The only case to perform PDCP re-establishement for AM MRB can be when RoHC is configured and RoHC is not continued during handover.
Observation 2: PDCP variables shouldn’t be initialized in order to receive retransmitted PDUs after PDCP re-establishment to avoid packet loss.
Observation 3: Initializing the PDCP state variables when suspending a multicast MRB may cause misalignment of PDCP window between inactive UEs and UEs staying in connected.
Observation 4: Initializing PDCP state variables to initialRX-DELIV-r17 when suspending a multicast MRB is not possible according to the current specification. 

we recommend RAN2 to adopt the following proposals:
Proposal 1: Configuration of initial value of RX_DELIV for AM multicast MRB during PDCP is re-establishment is not needed.
Proposal 2: During PDCP suspend for the multicast MRB, UE doesn’t initiate RX_NEXT and RX_DELIV.
The corresponding Text Proposal is given in Annex.
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Annex: TP to TS 38.323
 --------------Start of change--------------
[bookmark: _Toc46492165][bookmark: _Toc37126944][bookmark: _Toc46492057][bookmark: _Toc108991501]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 the multicast MRB.

--------------End of change--------------
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