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1.	Introduction
[bookmark: _GoBack]At the NR AH1807 meeting, RAN2 has discussed PDCP re-establishment procedure at RRC resume. The discussion was taken in two sessions, i.e. main session and UP session, but no conclusion was made.

	
Chairman’s note

R2-1810389	RIL E200-202 Open issues on RRC context and L2 handling during suspend-resume	Ericsson	discussion	Rel-15	NR_newRAT-Core
P1
-	Huawei wonder whether we need to define the UE context that is stored. Ericsson think it will avoid listing the parameters every time. 
-	Intel wonder what the RRC config included. Ericsson confirms it is everything that can be configured by RRC.
-	Nokia think a UE variable would be much clearer.
P2
-	Ericsson explain the suspend resume of security was only needed in LTE because SRB1 used for resume but it was not ciphered and IPed.
P5
-	MediaTek think the delta should be against the current L1 and MAC config. Ericsson think the proposal is aligned to LTE but we should be more explicit in the spec.
-	Samsung wonder if RLC config can be used for resume request in case the UE accesses via a different DU.
P6
-	Intel prefer the explicit indication to align with HO and it will be needed when we add DC. Samsung have the same view

Agreements
1	Add a UE variable for the UE AS context that includes the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell (further details of the UE variable can be worked offline)
2	Remove from the spec the description of suspension of ciphering and integrity protection during reception of RRCRelease with suspend indication. Similarly, remove resume of security during RRCResumeRequest. (This has no functional impact)
3	Confirm that the default configuration (L1, MAC and CCCH) is used for transmission of RRCResumeRequest
4	Confirm that default configuration for L1/MAC are used for reception of MSG4 
FFS whether stored or default configuration is applied for RLC and PDCP considering whether the resume can support full configuration.
5	Confirm that the RRC configuration in RRCResume (L1, MAC, RLC, PDCP) is delta against stored configuration
6	PDCP is re-established on reception of Resume using the explicit indication (using existing bit in RadioBearerConfig).
=>	How to introduce the UE context variable into the spec can be subject to contribution in the next meeting.

=>	Draft LS in R2-1810846 to RAN3 to provide the agreements related to the Resume Request using the stored RLC configuration and explain why this might have RAN3 impact. (Offline discussion #09, Ericsson)

R2-1810847	RIL E200-202 CR  on RRC context and L2 handling during suspend-resume	Ericsson	draftCR	Rel-15	38.331	15.2.1	NR_newRAT-Core
=>	Agreed to be added to the SA CR




	
UP note

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 document, we present our view on this issue.

2.	Discussion
When the PDCP re-establishment is triggered, the PDCP entity decides whether to perform followings depending on the configuration and type of DRB.
-	ROHC reset
-	State variable reset
For normal AM DRBs, ROHC is reset, and state variables are not reset at PDC re-establishment. But, if drb-ContinueROHC is configured, the ROHC is not reset.
When the RRC Resume is triggered (i.e. indication of stored UE AS context), the PDCP behavior at PDCP re-establishment becomes different, in that the state variables are reset, and ROHC context is reset if drb-ContinueROHC is not configured.
The table below shows the summary of the PDCP behavior at PDCP re-establishment.
	
	ROHC
	State variable

	AM DRB with drb-ContinueROHC
	maintained
	maintained

	AM DRB without drb-ContinueROHC
	reset
	maintained

	AM DRB with stored UE AS context and drb-ContinueROHC
	maintained
	reset

	AM DRB with stored UE AS context but without drb-ContinueROHC
	reset
	reset



Based on the above table, we have following observations:
-	Handling of ROHC context and state variables are PDCP behavior, and they should be specified in PDCP not in RRC.
-	At the RRC Resume, there is nothing to restore from the PDCP point of view except ROHC context (if drb-ContinueROHC is configured). Moreover, for SRBs, where ROHC is not configured, nothing needs to be restored in PDCP.

At the NR AH1807 meeting, the document R2-1810847 is agreed to be added to the SA CR. However, we have concerns on the following highlighted text based on the above observations.

	
R2-1810847

5.3.13.3	Actions related to transmission of RRCResumeRequest message
The UE shall set the contents of RRCResumeRequest message as follows:
1>	if field useFullResumeID is signalled in SystemInformationBlockType2:
2>	set the resumeIdentity to the stored I-RNTI value;
1>	else:
Editors Note: How to truncate is FFS and to be confirmed
2>	set the truncatedResumeID to include bits in bit position 9 to 20 and 29 to 40 from the left in the stored I-RNTI value.
1>	set the resumeCause in accordance with the information received from upper layers or from AS layer;
Editor’s Note: FFS Whether more aspects related to resumeCause is needed to be captured (e.g. RNA update due to mobility, RNA periodic update, etc.). 
Editor’s Note: FFS Whether any update is needed based on outcme of the MSG.3 size discussion.. 
1>	set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:
2>	over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarResumeMAC-Input;
2>	with the KRRCint key and the previously configured integrity protection algorithm; and
2>	with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
Editor’s Note: FFS Additional input to VarResumeMAC-Input (replay attacks mitigation).
1>	restore the RRC configuration and security context from the stored UE AS context except the cellGroupConfig:
1>	update the KgNB key based on the current KgNB or the NH, using the storednextHopChainingCount value, as specified in TS 33.501 [11];
Editor’s Note: FFS How to handle the case of Reject
1>	derive the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key;
1>	configure lower layers to apply the previously configured algorithm and the KRRCint key and KUPint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE except for SRB0;
NOTE 1:	Only DRBs with previously configured UP integrity protection shall resume integrity protection.
1>	configure lower layers to apply to apply the previously configured ciphering algorithm, the KRRCenc key and the KUPenc key, i.e. the ciphering configuration shall be applied to all subsequent messages received and sent by the UE except for SRB0;
Editor’s Note: FFS Working assumption TBC (NCC in suspend and new key in RRC Resume Request).  
1> restore the PDCP state and re-establish PDCP entities for SRB1;
1>	resume SRB1;	
1> submit the RRCResumeRequest message to lower layers for transmission;
If lower layers indicate an integrity check failure while T319 is running, perform actions specified in 5.3.13.5.
The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.5.

5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319;
1>	restore the PDCP state and reset COUNT value;
1>	restore the cellGroupConfig from the stored UE AS context:
1>	if drb-ContinueROHC is included:
2>	indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;
2>	continue the header compression protocol context for the DRBs configured with the header compression protocol;
1>	else:
2>	indicate to lower layers that stored UE AS context is used;
2>	reset the header compression protocol context for the DRBs configured with the header compression protocol;
1>	 discard the stored UE AS context and I-RNTI;
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
Editor’s Note: FFS Whether it is supported to configure secondaryCellGroup at Resume.
1>	if the RRCResume includes the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.6;
Editor’s Note: FFS Whether there needs to be a second radioBearerConfig.
1>	resume SRB2 and all DRBs;
1>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
1>	if the RRCResume message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
1>	resume measurements if suspended;
Editor’s Note: FFS Whether there is a need to define UE actions related to access control timers (equivalent to T302, T303, T305, T306, T308 in LTE). For example, informing upper layers if a given timer is not running.
1>	enter RRC_CONNECTED;
1>	indicate to upper layers that the suspended RRC connection has been resumed;
Editor’s Note: FFS NAS-AS interactions for RRC_INACTIVE.
1>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
1>	set the content of the of RRCResumeCompletemessage as follows:
2>  if the upper layer provides NAS PDU include and set the dedicatedInfoNAS to include the information received from upper layers; 
1>	submit the RRCResumeComplete message to lower layers for transmission;
1>	the procedure ends.




Thus, we propose not to use “restore the PDCP state” at RRC resume, and remove PDCP behavior from the RRC specification.
Proposal1: Remove “restore the PDCP state” from the RRC specification.
Proposal2: Remove PDCP behavior (i.e. ROHC reset and state variable reset) from the RRC specification, and specify them in the PDCP specification.

3.	Proposal
In this document, we present our view on PDCP handling issue at RRC resume. We have following proposals:
Proposal1: Remove “restore the PDCP state” from the RRC specification.
Proposal2: Remove PDCP behavior (i.e. ROHC reset and state variable reset) from the RRC specification, and specify them in the PDCP specification.
Accompanying CRs for RRC and PDCP are provided in [1] and [2], respectively.
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