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Introduction
[bookmark: _GoBack]With the current agreements to use SRB1 for msg 4 for Resume and Reestablishment, special consideration is needed to support Full configuration for these procedures.  This document discusses this in more details and makes proposals on how to handle it.
Discussion
Although not formally agreed, it seems reasonable to support Full configuration for Re-establishment and Resume.  Another option is to Fallback for both of these cases but it is not as efficient as the CN connection and security cannot be re-used.  
Proposal #1: Full configuration is supported for re-establishment and Resume.  
With the current discussions, both Re-establishment and Resume are expected to allow either of SRB0 and SRB1 messages.   To be able to receive messages sent over SRB1 in msg4, the UE has to already configure and resume SRB1 before msg 4 is received in order to process message 4.  Depending on the scenario, security for the SRB1 may be configured before msg 4 (for Resume) or in msg 4 (for Re-establishment).
Observation #1: UE has to autonomously configure (apart from security depending on scenario) and be able to receive messages on SRB1 before msg 4 is received for re-establishment and Resume procedures.  
This then brings up the question of what configuration UE will use to configure SRB1 before msg 4.
One possibility could have been to re-use the previous configuration that was provided to the UE and what the UE was using prior to sending msg 3.   This however, creates an issue with Full configuration that could be used for Re-establishment and Resume.  
Full configuration can be used when the target does not comprehend the source configuration.  In these cases, it would not be possible to use the previous configuration for SRB1.  Hence SRB1 has to be configured to default configuration before msg 4 where relevant.  
Proposal #2: SRB1 is configured with default configuration and resumed before msg 4 (where applicable).
Where applicable network can reconfigure SRB1 to a different configuration in msg 4 or later with the default configuration as the baseline for delta configuration.
RIL issue I320:
The current specification is not aligned between the procedural text and ASN.1 for Re-establishment.  The procedural text allows reconfiguration of SRB1 and MCG configuration in the re-establishment message.  The ASN.1 does not include these fields in the RRCReestablishment.
Proposal #3: radioBearerConfig and masterCellGroup are introduced in RRCReestablishment for purposes of reconfiguring SRB1.
Summary and proposals
This document examined the aspects of supporting Full configuration for Re-establishment and Resume procedure.  The following proposals were made:
Proposal #1: Full configuration is supported for re-establishment and Resume.  
Observation #1: UE has to autonomously configure (apart from security depending on scenario) and be able to receive messages on SRB1 before msg 4 is received for re-establishment and Resume procedures.  
Proposal #2: SRB1 is configured with default configuration and resumed before msg 4 (where applicable).
Proposal #3: radioBearerConfig and masterCellGroup are introduced in RRCReestablishment for purposes of reconfiguring SRB1.

Text proposal for the required change is as shown below:
5.3.7.4	Actions related to transmission of RRCReestablishmentRequest message
The UE shall set the contents of RRCReestablishmentRequest message as follows:
1>	set the ue-Identity as follows:
2>	set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);
2>	set the physCellId to the physical cell identity of the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);
2>	set the shortMAC-I to the X least significant bits of the MAC-I calculated:
3>	over the ASN.1 encoded as per section 8 (i.e., a multiple of 8 bits) VarShortMAC-Input;
3>	with the KRRCint key and integrity protection algorithm that was used in the source PCell (reconfiguration with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases); and
3>	with all input bits for COUNT, BEARER and DIRECTION set to binary ones;
1>	set the reestablishmentCause as follows:
2>	 if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.9.2:
3>	set the reestablishmentCause to the value reconfigurationFailure;
2>	else if the re-establishment procedure was initiated due to reconfiguration with sync as specified in 5.3.5.9.3 (intra-NR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):
3>	set the reestablishmentCause to the value handoverFailure;
2>	else:
3>	set the reestablishmentCause to the value otherFailure;
1> restore the RRC configuration and security context from the stored UE AS context except SRB1 configuration;
1> establish SRB1 using the default SRB1 configuration as specified in section 9.2.1.1;
1>	restore the PDCP state and re-establish PDCP for SRB1;
1>	re-establish RLC for SRB1;
1>	resume SRB1;
1>	The UE shall submit the RRCReestablishmentRequest message to lower layers for transmission.


	***Next change ***




5.3.13.3	Actions related to transmission of RRCResumeRequest message
The UE shall set the contents of RRCResumeRequest message as follows:
1>	set the resumeIdentity to 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>	restore the RRC configuration and security context from the stored UE AS context except SRB1 configuration;:
1> establish SRB1 using the default SRB1 configuration as specified in section 9.2.1.1;
[***unrelated text not included***]
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;

	***Next change ***



[bookmark: _Toc510531145]5.3.7.5	Reception of the RRCReestablishment by the UE
The UE shall:
1>	stop timer T301;
1>	consider the current cell to be the PCell; 
1>	if the RRCReestablishment includes the fullConfig:
2>	perform the radio configuration procedure as specified in 5.3.5.11;
1> perform the cell group configuration procedure in accordance with the received masterCellGroup and as specified in 5.3.5.5;
1>	perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as specified in 5.3.5.6;
Editor’s Note: FFS Which parts of the mastercellGroup and radioBearerConfig IEs are applicable to the re-establishment case
1>	store the nextHopChainingCount value indicated in the RRCReestablishment message;
1>	update the KgNB key based on the current KgNB or the NH, using the stored nextHopChainingCount value, as specified in TS 33.501 [11];
1>	derive the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key associated with the previously configured ciphering algorithm, as specified in TS 33.501 [11];
1>	derive the KRRCint key and the KUPint key associated with the previously configured integrity protection algorithm, as specified in TS 33.501 [11];
1>	request lower layers to verify the integrity protection of the RRCReestablishment message, using the previously configured algorithm and the KRRCint key;
1>	if the integrity protection check of the RRCReestablishment message fails:
2>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other', upon which the procedure ends;
1>	configure lower layers to activate integrity protection using the previously configured algorithm and the KRRCint key immediately, i.e., integrity protection shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	configure lower layers to apply ciphering using the previously configured algorithm, the KRRCenc key and the KUPenc key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;
1>	submit the RRCReestablishmentComplete message to lower layers for transmission;
1>	the procedure ends;

	***Next change ***



[bookmark: _Hlk509832034][bookmark: _Hlk512510712]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319;
1>	if the RRCResume includes the fullConfig:
2>	perform the radio configuration procedure as specified in 5.3.5.11;
1> else: 
12>	restore the PDCP state, reset COUNT value and re-establish PDCP entities for SRB2 and all DRBs;
21>	if drb-ContinueROHC is included:
32>	indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;
32>	continue the header compression protocol context for the DRBs configured with the header compression protocol;
21>	else:
32>	indicate to lower layers that stored UE AS context is used;
32>	reset the header compression protocol context for the DRBs configured with the header compression protocol;
21>	 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 RRCResumeComplete message 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.



	***Next change ***




–	RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including and security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReconfiguration message
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::= 				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		rrcReconfiguration					RRCReconfiguration-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCReconfiguration-IEs ::= 			SEQUENCE {
	radioBearerConfig						RadioBearerConfig 														OPTIONAL, -- Need M
	secondaryCellGroup						OCTET STRING (CONTAINING CellGroupConfig)								OPTIONAL, -- Need M
	measConfig								MeasConfig																OPTIONAL, -- Need M

	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					RRCReconfiguration-vxx-IEs												OPTIONAL 
}

RRCReconfiguration-vxx-IEs ::= 			SEQUENCE {
	masterCellGroup							OCTET STRING (CONTAINING CellGroupConfig)								OPTIONAL, -- Need M
	fullConfig								ENUMERATED {true} 														OPTIONAL, -- Cond HO
	dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedInfoNAS							OPTIONAL, -- Cond nonHO

	nonCriticalExtension					SEQUENCE {}																OPTIONAL 
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.          

	fullConfig
Indicates that the full configuration option is applicable for the RRCReconfiguration message.

	masterCellGroup
Configuration of master cell group.

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.

	--secondaryCellGroup
Configuration of secondary cell group (EN-DC).



	Conditional presence
	Explanation

	nonHO
	The field is not present in case of reconfiguration with sync within NR or to NR; otherwise it is optional present, need N.

	HO
	This field is optionally present, Need N, for reconfigWithSync within NR.  Otherwise, it is not present.



Editor’s Note: FFS: the details of the conditional presence of fullConfig. 

	***Next change ***




–	RRCResume
The RRCResume message is used to resume the suspended RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCResume message
-- ASN1START
-- TAG-RRCRESUME-START

RRCResume ::=						SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			rrcResume							RRCResume-IEs,
			spare3 								NULL,
			spare2 								NULL,
			spare1 								NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCResume-IEs ::=		SEQUENCE {
	
	-- Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. 
	radioBearerConfig						RadioBearerConfig 														OPTIONAL, -- Need M
	-- Configuration of master cell group (NR Standalone):
	masterCellGroup				OCTET STRING (CONTAINING CellGroupConfig) OPTIONAL, -- Need M
	measConfig					MeasConfig						OPTIONAL, -- Need M
	drb-ContinueROHC				ENUMERATED {true}			OPTIONAL, -- Need M
	fullConfig						ENUMERATED {true} 			OPTIONAL, -- Need N
	lateNonCriticalExtension		OCTET STRING				OPTIONAL,
	nonCriticalExtension			SEQUENCE{}					OPTIONAL
}


-- TAG-RRCRESUME-STOP
-- ASN1STOP

	fullConfig
Indicates that the full configuration option is applicable for the RRCResume message.




	***Next change ***




–	RRCReestablishment
The RRCReestablishment message is used to re-establish SRB1.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReestablishment message
-- ASN1START
-- TAG-RRCREESTABLISHMENT-START

RRCReestablishment ::=	SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			rrcReestablishment		RRCReestablishment-IEs,
			spare3 NULL, spare2 NULL, spare1	NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCReestablishment-IEs ::= SEQUENCE {
	nextHopChainingCount				NextHopChainingCount,
	-- Configuration of Radio Bearers (SRB1)including PDCP. 
	radioBearerConfig		RadioBearerConfig 							OPTIONAL, -- Need M
	-- Configuration of master cell group (NR Standalone):
	masterCellGroup			OCTET STRING (CONTAINING CellGroupConfig) 	 OPTIONAL, -- Need M
	fullConfig				ENUMERATED {true} 							OPTIONAL, -- Need N
	lateNonCriticalExtension			OCTET STRING						OPTIONAL,
	nonCriticalExtension				SEQUENCE {}							OPTIONAL
}
-- TAG-RRCREESTABLISHMENT-STOP
-- ASN1STOP


	fullConfig
Indicates that the full configuration option is applicable for the RRCReestablishment message.




