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Introduction
In RAN2#102 meeting, PDCP count reset at RRC resume was discussed:
	R2-1808155	PDCP COUNT reset at resume	Ericsson	discussion	Rel-15	NR_newRAT-Core
· No table of contents entries found.HTC wonders if the network will choose to re-establish PDCP or not at resume. 
· Nokia would be ok with this, but do we need the discard? LG also wonder if the SDUs really need to be discarded (no SN allocated). 
· Samsung wonders if new PDCP PDUs may then be discarded when the UE receives the RRC resume. Lenovo wonder why PDUs would be formed at this point in time. 

When count is reset, in transmitter PDCP PDUs are discarded but PDCP SDUs are kept, in receiver stored PDCP PDUs are delivered to higher layer. 
When stored UE AS is used at PDCP re-establishment (RRCResume): set state variables to their initial values, and reset t-reordering.
CR to be provided next meeting


 
In RAN2 NR AH#1807 meeting, the CRs were discussed and decisions were postponed:
	R2-1810185	Introduction of Count Reset at RRC Resume	Ericsson	CR	Rel-15	38.331	15.2.0	0131	-	F	NR_newRAT-Core
R2-1810186	Introduction of Count Reset at RRC Resume	Ericsson	CR	Rel-15	38.323	15.2.0	0013	-	F	NR_newRAT-Core
· LG think that moving this to PDCP is ok, but would prefer to modify the text somewhat. 
· LG think that discard text need to be aligned for AM DRB and UM DRB.
· Vivo think we could also use release and addition of the PDCP entity. 
· Intel wonders whether delivering packets is useful at Resume. Docomo agrees and don’t understand the CP session agreement.
· Vivo wonders if there should be a new key when count is reset. 
· Google think that we support ROHC continue at suspend / resume. Vivo think that ROHC cannot work when count is reset, as there would be out of order PDUs. Samsung think there is no problem. 
· Chair think that ROHC can continue also at count reset if count is reset when there is no data in flight. 
Postpone, some change seems needed



In this contribution, we discuss how to handle stored PDCP SDUs upon RRC suspend/resume.
Discussion
In section 5.3.8.3 of last TS 38.331 [1], following was specified regarding UE behavior for RRC suspend:
	1>	if the RRCRelease includes suspendConfig:
…
2>	if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest:
...
2>	else:
3> store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, SDAP configuration, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;



In section 5.3.13.4 of latest TS 38.331 [1], following was specified regarding UE behavior for RRC resume
	The UE shall:
1>	stop timer T319;
1>	if the RRCResume includes the fullConfig:
2>	perform the full configuration procedure as specified in 5.3.5.11;
1>	else:
2>	restore the PDCP state, reset COUNT value and re-establish PDCP entities for SRB2 and all DRBs;
[bookmark: _Hlk518668949]2>	restore the cellGroupConfig from the stored UE AS context;
2>	if drb-ContinueROHC is included:
3>	indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;
3>	continue the header compression protocol context for the DRBs configured with the header compression protocol;
2>	else:
3>	indicate to lower layers that stored UE AS context is used;
3>	reset the header compression protocol context for the DRBs configured with the header compression protocol;
…



[bookmark: _GoBack]It was agreed in RAN2#102 meeting that “When count is reset, in transmitter PDCP PDUs are discarded but PDCP SDUs are kept, in receiver stored PDCP PDUs are delivered to higher layer.” However delivering PDCP SDUs upon RRC resume introduces additional delay. Maximum packet delay budget for standardized 5QIs are 300 ms (Table 5.7.4-1 of TS 23.501). In general, the delay between RRC suspend and resume is larger than 300 ms. Therefore if the SDUs are delivered to upper layer upon resumption, the packet delay budget is already exceeded. There are several options to handle RLC SDUs at receiver side:
- Option A: Upon receiving RRCRelease includes suspendConfig, stored PDCP SDUs are delivered to upper layer. This option minimizes the packet delay. The impact is on TS 38.331. However, for TS 38.331, the current preference is to move away from capturing user plane behaviour by using explicit signalling of user plane behaviour. Therefore capturing detailed PDCP behaviour in TS 38.331 is not desirable.
- Option B: Stored PDCP SDUs are discarded. There are two sub-options:
- Option B1: Stored PDCP SDUs are discarded upon receiving RRCRelease includes suspendConfig. The impact is on TS 38.331. This option has the similar issue of capturing PDCP behavior in RRC, as Option A.
- Option B2: Stored PDCP SDUs are discarded upon receiving RRCResume. The impact is on TS 38.323. Note that this option is already proposed in R2-1808155 [3].
- Option C: leave to UE implementation when to deliver stored PDCP SDUs to upper layer. The impact is on TS 38.331. One note could be added in section 5.1.2 of TS 38.323: “NOTE: It is up to UE implementation for the receiving PDCP entity to deliver all stored PDCP SDUs to the upper layers for AM DRBs upon the indication from upper layer to use stored UE AS context or earlier.”
There is not much complexity difference among above options. Therefore considering packet delay and specification cleanness, Option C is preferred. 
In RAN2 NR AH#1807 meeting, there was a proposal to use PDCP release and addition upon reception of RRCResume. From stored PDCP SDU’s perspective, the proposal is similar to Option B2 discussed above. However the proposal is not compatible with the assumption of supporting ROHC continue during RRC suspend/resume. Therefore it is proposed to adopt Option C.
[bookmark: Proposal_Deliver]Proposal 1: It is up to UE implementation when to deliver stored PDCP SDUs to upper layer.
Conclusion
In this contribution, we discuss how to handle stored PDCP SDUs upon RRC suspend/resume. We propose the following:
Proposal 1: It is up to UE implementation when to deliver stored PDCP SDUs to upper layer.
A text proposal to TS 38.323 is shown in Annex.
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Annex  Text proposal to TS 38.323 for Option C
[bookmark: _Toc517230085]5.1.2	PDCP entity re-establishment
When upper layers request a PDCP entity re-establishment, the UE shall additionally perform once the procedures described in this section. After performing the procedures in this section, the UE shall follow the procedures in subclause 5.2.
When upper layers request a PDCP entity re-establishment, the transmitting PDCP entity shall:
-	for UM DRBs and AM DRBs, reset the header compression protocol for uplink and start with an IR state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and SRBs, set TX_NEXT to the initial value;
-	for SRBs, discard all stored PDCP SDUs and PDCP PDUs;
-	apply the ciphering algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	apply the integrity protection algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	for UM DRBs, for each PDCP SDU already associated with a PDCP SN but for which a corresponding PDU has not previously been submitted to lower layers:
-	consider the PDCP SDUs as received from upper layer;
-	perform transmission of the PDCP SDUs in ascending order of the COUNT value associated to the PDCP SDU prior to the PDCP re-establishment without restarting the discardTimer, following the data submission procedure in subclause 5.2.1;
-	for AM DRBs, from the first PDCP SDU for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by lower layers, perform retransmission or transmission of all the PDCP SDUs already associated with PDCP SNs in ascending order of the COUNT values associated to the PDCP SDU prior to the PDCP entity re-establishment as specified below:
-	perform header compression of the PDCP SDU as specified in the subclause 5.7.4;
-	perform integrity protection and ciphering of the PDCP SDU using the COUNT value associated with this PDCP SDU as specified in the subclause 5.9 and 5.8;
-	submit the resulting PDCP Data PDU to lower layer, following the data submission procedure in subclause 5.2.1.
When upper layers request a PDCP entity re-establishment, the receiving PDCP entity shall:
[bookmark: Signet15]-	process the PDCP Data PDUs that are received from lower layers due to the re-establishment of the lower layers, as specified in the subclause 5.2.2.1;
-	for SRBs, discard all stored PDCP SDUs and PDCP PDUs;
-	for SRBs and UM DRBs, if t-Reordering is running:
-	stop and reset t-Reordering;
-	for UM DRBs, deliver all stored PDCP SDUs to the upper layers in ascending order of associated COUNT values after performing header decompression;
-	for AM DRBs, perform header decompression for all stored PDCP SDUs if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and AM DRBs, reset the header compression protocol for downlink and start with NC state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];
-	for UM DRBs and SRBs, set RX_NEXT and RX_DELIV to the initial value;
-	apply the ciphering algorithm and key provided by upper layers during the PDCP entity re-establishment procedure;
-	apply the integrity protection algorithm and key provided by upper layers during the PDCP entity re-establishment procedure.
NOTE:	It is up to UE implementation for the receiving PDCP entity to deliver all stored PDCP SDUs to the upper layers for AM DRBs upon the indication from upper layer to use stored UE AS context or earlier.
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