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Introduction
[bookmark: _Ref178064866]
During RAN2 AH1801, the issue of SRB resumption during re-establishment and resume procedures was discussed, and it was not possible to reach an agreement during the offline discussion. However, there was a guidance from chairman on how to procced during the comeback:

	5.3.5.6.3	SRB addition/ modification

	I-No
	Description
	Class
	Details (proposed solution/ discussion)

	L013
	In our understanding, PDCP reestablishment of SRB does not accompanied with SRB suspenstion.
	2
	
3>	re-establish the PDCP entity of this SRB as specified in 38.323;
3> resume the SRB, if suspended;

=> Check offline what was agreed at last meeting for PDCP for SRB2 when LTE is suspended
=> For EN-DC the bearers are suspended and resumed within the LTE spec, not NR spec.




In this contribution, we will address the changes needed in the procedures involved in the re-establishment and suspend/resume procedure in order to ensure the re-establishment and resumption procedures are not broken.
 

Discussion

In RAN2 #100 we had the following agreements regarding re-establishment and resume:


Agreements
1	For re-establishment in LTE, UE releases the lower layer SCG configuration (i.e. nr-secondaryCellGroupConfig) at RRC re-establishment while the DRB configuration (incl. the NR PDCP configuration received in radioBearerConfig) is kept.

Agreements
1	On re-establishment, 
•	UE reverts to using LTE PDCP for SRB1
•	If target eNB supports NR-PDCP, it can use RRCConnectionReconfiguration to revert the PDCP version of SRB1 or any other bearers to NR
•	If target eNB doesn’t support NR-PDCP, it can perform full configuration to revert the PDCP version of all bearers to LTE PDCP.

2	On resume, 
•	UE reverts to using LTE PDCP for SRB1

3	The RRCResume message extend to enable configuration of bearers with NR PDCP

The main reason for reverting SRB1 to LTE PDCP during re-establishment and resumption was to ensure the procedure can be performed if the target eNB is a legacy one that doesn’t understand NR PDCP configurations. For re-establishment, there is going to be an RRC reconfiguration message afterwards and a full configuration could be made for reverting the PDCP version of the SRB2 and the DRBs back to LTE PDCP (as the legacy eNB still gets the S1 bearer context during context fetch). When it comes to resume, the situation is a bit different because the LTE resume procedure doesn’t support full configuration (full configuration can be done only via the RRCConnectionReconfiguration message). However, the solution to revert SRB1 also for the case of resume was agreed mainly for the sake of aligning the re-establishment and resume procedures. 
When it comes to the SRB2, leaving it use NR PDCP (if it was configured so) during the re-establishment or resume procedures will not cause a problem. However, we have an earlier agreement in RAN2 #99bis that:

Agreement
1:	Same PDCP version is configured for SRB1 and SRB2

This agreement was made considering normal operations and not transition states like during the re-establishment and resume procedures. Also, reverting SRB2 would not bring any benefit (as it is not needed for the resume/re-establishment procedure), and is actually treated like the DRBs in these operations. Thus, we propose to let the SRB2 keep using the same PDCP configuration that it was using before resumption/re-establishment. 
However, after looking at all the sub clauses invoked during the re-establishment and resume procedures, we have observed that doing so (i.e. reverting also SRB2 to LTE PDCP) will make it easier to capture the procedures in 36.331.

Proposal 1: UE keeps using the same PDCP version for SRB2 and DRBs upon re-establishment or resume. reverts to using LTE PDCP for SRB1 and SRB2 upon re-establishment or resume.

A TP based on proposal 1 and the recommendation that the resumption of the SRB/DRBs should be done in the LTE spec (this is already captured in 38.331), we have drafted a TP in Section 3. 

Proposal 2: RAN2 adopts the TP in Section 3 for 36.331


TP to 36.331
============================== Begin Text Proposal ============================

[bookmark: _Toc494149619]5.3.3.3a	Actions related to transmission of RRCConnectionResumeRequest message
The UE shall set the contents of RRCConnectionResumeRequest message as follows:
1>	if the UE is a NB-IoT UE; or
1>	if field useFullResumeID is signalled in SystemInformationBlockType2:
2>	set the resumeID to the stored resumeIdentity;
1>	else
2>	set the truncatedResumeID to include bits in bit position 9 to 20 and 29 to 40 from the left in the stored resumeIdentity.
1>	if the UE supports mo-VoiceCall establishment cause and UE is resuming the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes voiceServiceCauseIndication:
2>	set the resumeCause to mo-VoiceCall;
1>	else if the UE supports mo-VoiceCall establishment cause for mobile originating MMTEL video and UE is resuming the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes videoServiceCauseIndication: 
2>	set the resumeCause to mo-VoiceCall;
1>	else
2>	set the resumeCause in accordance with the information received from upper layers;
1>	set the shortResumeMAC-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) VarShortResumeMAC-Input (or VarShortResumeMAC-Input-NB in NB-IoT);
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;
1>	restore the RRC configuration and security context from the stored UE AS context:
1>	restore the PDCP state and re-establish PDCP entity for SRB1;	Comment by Ericsson: Moved below, because otherwise the re-establishment of the PDCP is done twice for the case we are reverting from NR to LTE PDCP.
1>	if SRB1 was configured with NR PDCP:
2>	release the PDCP entity of SRB1 and establish the PDCP entities it i.e. with E-UTRA PDCP and with the current (MCG) security configuration;	Comment by Ericsson: We have an agreement that the SRB2 use the same PDCP version, so falling back to LTE for SRB2 as well
NOTE 1a:	The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the previously configured NR security algorithms.	Comment by Ericsson: Just copied the note that was also there for the re-establishment
1> else:
2> restore the PDCP state and re-establish PDCP entity for SRB1;
1>	resume SRB1;
NOTE:	Until successful connection resumption, SRB1 is used only for the transfer RRCConnectionResume message.
The UE shall submit the RRCConnectionResumeRequest message to lower layers for transmission.
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.

============================== End Text Proposal ============================

============================== Begin Text Proposal ============================

[bookmark: _Toc494149621]5.3.3.4a	Reception of the RRCConnectionResume by the UE
The UE shall:
1>	stop timer T300; 
1>	restore the PDCP state and re-establish PDCP entities for SRB2 if configured with pdcp-Config, and all DRBs that are configured with pdcp-Config;	Comment by Ericsson: The ones that are configured with NR PDCP will be taken care of when the nr-RadioBearerConfig configurations are applied below.	Comment by SP: Clarified further
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 resumeIdentity;
1>	perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;
1>	if the received RRCConnectionResume message includes the sk-Counter:
2>	perform key update procedure as specified in in TS 38.331 [82, 5.3.5.7];
1>	if the received RRCConnectionResume message includes the nr-RadioBearerConfig1:
2>	perform radio bearer configuration as specified in in TS 38.331 [82, 5.3.5.5];
1>	if the received RRCConnectionResume message includes the nr-RadioBearerConfig2:
2>	perform radio bearer configuration as specified in in TS 38.331 [82, 5.3.5.5];
1>	resume SRB2 and all DRBs, if any, including RBs configured with NR PDCP;	Comment by Ericsson: The same way we suspended them
============================== End Text Proposal ============================



[bookmark: _Toc494149640]============================== Begin Text Proposal ============================
5.3.5.3	Reception of an RRCConnectionReconfiguration not including the mobilityControlInfo by the UE
If the RRCConnectionReconfiguration message does not include the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>	if this is the first RRCConnectionReconfiguration message after successful completion of the RRC connection re-establishment procedure:
2>	re-establish PDCP for SRB2 configured with pdcp-Config and for all DRBs that are established and configured with pdcp-Config, if any;
[bookmark: _Hlk505099530]2>	re-establish RLC for SRB2 and for all DRBs that are established and configured with E-UTRA RLC, if any;
2>	if the RRCConnectionReconfiguration message includes the fullConfig:
3>	perform the radio configuration procedure as specified in 5.3.5.8;
2>	if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:
3>	perform the radio resource configuration procedure as specified in 5.3.10;
2>	resume SRB2 and all DRBs that are suspended, if any;	Comment by Ericsson: We resume everything at the bottom when every bearer (both LTe and NR PDCP terminated) is setup properly
NOTE 1:	The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].
NOTE 2:	The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration used to resume these bearers.
1>	else:
2>	if the RRCConnectionReconfiguration message includes the radioResourceConfigDedicated:
3>	perform the radio resource configuration procedure as specified in 5.3.10;
NOTE 13:	If the RRCConnectionReconfiguration message includes the establishment of radio bearers other than SRB1, the UE may start using these radio bearers immediately, i.e. there is no need to wait for an outstanding acknowledgment of the SecurityModeComplete message.
1>	if the received RRCConnectionReconfiguration includes the sCellToReleaseList:
2>	perform SCell release as specified in 5.3.10.3a;
1>	if the received RRCConnectionReconfiguration includes the sCellToAddModList:
2>	perform SCell addition or modification as specified in 5.3.10.3b;
1>	if the received RRCConnectionReconfiguration includes the scg-Configuration; or
1>	if the current UE configuration includes one or more split DRBs configured with pdcp-Config and the received RRCConnectionReconfiguration includes radioResourceConfigDedicated including drb-ToAddModList:
2>	perform SCG reconfiguration as specified in 5.3.10.10;
1>	if the received RRCConnectionReconfiguration includes scg-ConfigReleaseNR:
2>	perform secondary cell group release as specified in TS38.331 [82, 5.3.5.4a];
1>	if the received RRCConnectionReconfiguration includes the sk-Counter:
2>	perform key update procedure as specified in in TS 38.331 [82, 5.3.5.7];
1>	if the received RRCConnectionReconfiguration includes the nr-SecondaryCellGroupConfig: 
2>	perform NR RRC Reconfiguration as specified in in TS 38.331 [82, 5.3.5.3];
1>	if the received RRCConnectionReconfiguration includes the nr-RadioBearerConfig1: 
2>	perform radio bearer configuration as specified in in TS 38.331 [82, 5.3.5.5];
1>	if the received RRCConnectionReconfiguration includes the nr-RadioBearerConfig2:
2>	perform radio bearer configuration as specified in in TS 38.331 [82, 5.3.5.5];
1>	if this is the first RRCConnectionReconfiguration message after successful completion of the RRC connection re-establishment procedure:
2>	resume SRB2 and all DRBs that are suspended, if any, including RBs configured with NR PDCP;
NOTE 2:	The handling of the radio bearers after the successful completion of the PDCP re-establishment, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in TS 36.323 [8].
NOTE 3:	The UE may discard SRB2 messages and data that it receives prior to completing the reconfiguration used to resume these bearers.

============================== End Text Proposal ============================

============================== Begin Text Proposal ============================

[bookmark: _Toc494149656]5.3.7.5	Reception of the RRCConnectionReestablishment by the UE
NOTE 1:	Prior to this, lower layer signalling is used to allocate a C-RNTI. For further details see TS 36.321 [6];
The UE shall:
1>	stop timer T301;
1>	consider the current cell to be the PCell;
1>	except for a NB-IoT UE for which AS security has not been activated:	Comment by Ericsson: Align how the fall back is done in the re-establishment and suspend/resume cases.
2>	if SRB1 was configured with NR PDCP:
3>	release the PDCP entity of SRB1 and establish the PDCP entities it i.e. with E-UTRA PDCP and ;
3>	release SRB1 and establish it i.e. with E-UTRA PDCP and with the current (MCG) security configuration;,
NOTE 1a:	The UE applies the LTE ciphering and integrity protection algorithms that are equivalent to the the previously configured NR security algorithms.
2>	else:
3> re-establish PDCP entity for SRB1;
2>	re-establish RLC for SRB1;
2>	perform the radio resource configuration procedure in accordance with the received radioResourceConfigDedicated and as specified in 5.3.10;
2>	resume SRB1;
	


============================== End Text Proposal ============================

============================== Begin Text Proposal ============================
[bookmark: _Toc494149705]5.3.12	UE actions upon leaving RRC_CONNECTED
Upon leaving RRC_CONNECTED, the UE shall:
1>	reset MAC;
1>	stop all timers that are running except T320, T322, T325, T330;
1>	if leaving RRC_CONNECTED was triggered by suspension of the RRC:
2>	re-establish RLC entities for all SRBs and DRBs;
2>	store the UE AS Context including 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;
2>	store the following information provided by E-UTRAN: 
3>	the resumeIdentity;	Comment by Ericsson: To align the way we have done it also for re-establishment (5.3.7.2)
2>	suspend all SRB(s) and DRB(s), including RBs configured with NR PDCP, except SRB0;
2>	indicate the suspension of the RRC connection to upper layers;
============================== End Text Proposal ============================
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