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	Reason for change:
	Changes in this CR are to specify truncated UE ID based paging.

	
	

	Summary of change:
	Changes are explained below:

1. In 5.3.2.2, the UE actions corresponding to receiving paging message with a truncated UE ID is described.
2. In 5.3.3.3, the UE actions corresponding to initiating an RRC Setup in response to receiving paging message with a truncated UE ID in RRC_IDLE is described. 
3. In 5.3.13.3, the UE actions corresponding to initiating a RRC Resume Request in response to receiving paging message with a truncated UE ID in RRC_INACTIVE is described.
4. In 5.3.13.8, the UE actions corresponding to ignoring the waitTime when rejected by the network in response to a paging response to receiving paging message with a truncated UE ID is described

5. In 6.2.2, in the ASN.1 impacts to the Paging message, a paging record comprising of truncated 5G-S-TMSI and I-RNTI is defined

6. In 6.2.2, in the ASN.1 impacts to the RRCSetupRequest message, the paging response for paging with truncated UE ID for RRC IDLE is defined 
7. In 6.2.2, in the ASN.1 impacts to the RRCResumeRequest message, the paging response for paging with truncated UE ID for RRC INACTIVE is defined
8. In 6.2.2, in the ASN.1 impacts to the RRCReject message, the handling of waitTime is described when reject happens due to collision resolution in truncated UE ID. 

Impact analysis

Impacted functionality:

This CR impacts the functionality in reception of paging message in the RRC_IDLE and RRC_INACTIVE.
Inter-operability: 

1. If the network is implemented according to the CR and the UE is not, the UE cannot receive paging messages. 
2. If the UE is implemented according to the CR and the network is not, the UE can receive paging only with full UE ID.

	
	

	Consequences if not approved:
	The UE cannot be paged with a shorter version (truncated version) of the UE ID.
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First Modified Subclause
5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity to the upper layers;
1>
if in RRC_IDLE, for each of the PagingRecord2, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord2 matches the lowest significant bits of UE’s allocated 5G-S-TMSI:
3>
initiate transmission of the RRCSetupRequest message in accordance with 5.3.3.3;
1>
if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord matches the UE’s allocated I-RNTI:
3>
 initiate the RRC connection resumption procedure according to 5.3.13;
2>
else if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity to upper layers;

3> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause CN paging;
1>
if in RRC_INACTIVE, for each of the PagingRecord2, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord2 matches the lowest significant bits of UE’s allocated I-RNTI:
3>
 initiate the RRC connection resumption procedure according to 5.3.13;
1>
if the etwsAndCmasIndication is included and the UE is ETWS and/or CMAS capable:

2>
acquire the ETWS notification and/or CMAS notification as specified in 5.2.2.2.2;
1>
if the systemInfoModification is included:

2>
re-acquire the system information as specified in 5.2.2.2.2;
Editor’s Note: FFS Whether to change the etwsAndCmasIndicator field into a generic field to indicate immediate acquisition of SI will be considered after AC discussion has progressed.
Editor’s Note: Where to define the procedure text when paging information is provided in the paging DCI is FFS.
 Second Modified Subclause
5.3.3.3
Actions related to transmission of RRCSetupRequest message

The UE shall set the contents of RRCSetupRequest message as follows:

1>
set the ue-Identity as follows:

2>
if upper layers provide an 5G-S-TMSI:

3>
set the ue-Identity to the value received from upper layers;

2>
else:

3>
draw a random value in the range 0 .. 2Y-1 and set the ue-Identity to this value;

Editor’s Note: FFS Whether Y (random value generated in RRCSetupRequest) equals to 40 (as in LTE) or longer (e.g. 48). 

NOTE 1:
Upper layers provide the 5G-S-TMSI if the UE is registered in the TA of the current cell.

1>
set the establishmentCause as follows:

2> if the UE received a paging message with truncated 5G-S-TMSI:

3> set the establishmentCause to ‘pagingResponse’;

2> else:

3> set the establishmentCause in accordance with the information received from upper layers;

The UE shall submit the RRCSetupRequest 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.
Third Modified Subclause
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 as follows:

2> if the UE received a paging message with truncated I-RNTI:

3>  set the resumeCause to ‘pagingResponse’;

2> else:

3> 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:

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;

Editor’s Note: FFS Working assumption TBC (NCC in suspend and new key in RRC Resume Request).  

1>
set the resumeMAC-I to the X 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 Length X of the resumeMAC-I. 

Editor’s Note: FFS Additional input to VarResumeMAC-Input (replay attacks mitigation).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;
1>
configure lower layers to resume integrity protection for all radio bearers except SRB0 using 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;

NOTE 1:
Only DRBs with previously configured UP integrity protection shall resume integrity protection.

1>
configure lower layers to resume ciphering for all radio bearers except SRB0 and 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;

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.

 Fourth Modified Subclause
5.3.13.8
Reception of the RRCReject by the UE

The UE shall:

1>
stop timer T319;

1>
reset MAC and release the MAC configuration;

1>
start timer T302, with the timer value set to the waitTime only if the RRCReject is not in response to RRCResumeRequest or RRCSetupRequest with cause set to ‘pagingResponse’;
1>
if RRCReject is sent in response to an RRCResumeRequest triggered by upper layers;

2>
inform upper layers about the failure to resume the RRC connection and access control related information, upon which the procedure ends;

Editor’s Note: FFS UE actions if RRCResumeRequest is not triggered by upper layers.

Editor’s Note: FFS Additional UE actions upon receiving RRCReject e.g. T380 handling, SRB1 suspension, etc.
Editor’s Note: FFS Which access control related information is informed to higher layers.

Fifth Modified Subclause
–
Paging
The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: PCCH

Direction: Network to UE

Paging message
-- ASN1START

-- TAG-PAGING-START

Paging ::= 






SEQUENCE {


pagingRecordList





PagingRecordList


OPTIONAL, -- Need N

pagingRecordList
TruncatedID


PagingRecordList2

OPTIONAL, -- Need N

systemInfoModification




ENUMERATED {true}
OPTIONAL, -- Need N


etwsAndCmasIndication




ENUMERATED {true}
OPTIONAL, -- Need N


lateNonCriticalExtension



OCTET STRING



OPTIONAL,


nonCriticalExtension




SEQUENCE{}



OPTIONAL
}

PagingRecordList ::=



SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecordList2 ::=


SEQUENCE(SIZE(1..maxNrofPageRec)) OF PagingRecord2
PagingRecord ::=




SEQUENCE{


ue-Identity






PagingUE-Identity,


...

}

PagingUE-Identity ::=



CHOICE{


ng-5g-s-tmsi





NG-5G-S-TMSI,


i-rnti






I-RNTI-Value,


...

}
PagingRecord2 ::=




SEQUENCE{


ue-Identity






TruncatedUE-Identity,


...

}
TruncatedUE-Identity ::=


CHOICE{


short-ng-5g-s-tmsi




Short-NG-5G-S-TMSI,


short-i-rnti






Short-I-RNTI-Value,


...

}
Short-NG-5G-S-TMSI ::=



BIT STRING(SIZE(min5G-S-TMSI-size..max5G-S-TMSI-size))
Short-I-RNTI-Value ::=



BIT STRING (SIZE(minI-RNTI..maxI-RNTI))
-- TAG-PAGING-STOP

-- ASN1STOP

-- ASN1STOP

Editor’s Note: FFS Whether truncated UE ID could optionally be used in the case of Paging message onFR2.
Editor’s Note: FFS Whether to change the etwsAndCmasIndicator field into a generic field to indicate immediate acquisition of SI will be considered after AC discussion has progressed.

	Paging field descriptions

	systemInfoModification

If present: indication of a BCCH modification other than [FFS].

	etwsAndCmasIndication

If present: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	pagingRecordListTruncatedID 
If present: indication of paging records carrying a truncated UE identifier (i.e. shortened NG-5G-S-TMSI or I-RNTI).


Sixth Modified Subclause
–
RRCSetupRequest
The RRCSetupRequest message is used to request the establishment of an RRC connection.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to Network
RRCSetupRequest message

-- ASN1START

-- TAG-RRCSETUPREQUEST-START

RRCSetupRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcSetupRequest






RRCSetupRequest-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCSetupRequest-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


-- FFS Discuss ffsValue depending on discussions of MSG.3 size.


spare







BIT STRING (SIZE (ffsValue)),


lateNonCriticalExtension



OCTETSTRING












OPTIONAL,


nonCriticalExtension




SEQUENCE{}












OPTIONAL
}

InitialUE-Identity ::=



CHOICE {


ng-5g-s-tmsi





NG-5G-S-TMSI,


-- FFS Whether ffsValueequals to 40 (as in LTE) or longer.


randomValue






BIT STRING (SIZE (ffsValue))

}

-- FFS Which additional cause values are supported: delayTolerantAccess, MO videop, MO SMS, etc.

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, mo-VoiceCall,pagingResponse, spare2, spare3,spare4, 











spare5, spare6, spare7, spare8, spare9, spare10}

-- TAG-RRCSETUPREQUEST-STOP

-- ASN1STOP

	RRCSetupRequest field descriptions

	establishmentCause

Provides the establishment cause for the RRC request as provided by the upper layers. gNB is not expected to reject a RRCSetupRequestdue to unknown cause value being used by the UE.

	randomValue

Integer value in the range 0 to 2ffsValue( 1.

	ue-Identity

UE identity included to facilitate contention resolution by lower layers.


Seventh Modified Subclause
–
RRCResumeRequest
The RRCResumeRequest message is used to request the resumption of a suspended RRC connection or perform an RNA update.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: UE to Network

RRCResumeRequest message
-- ASN1START

-- TAG-RRCRESUMEREQUEST-START

RRCResumeRequest ::=
SEQUENCE {


criticalExtensions





CHOICE {



rrcResumeRequest


RRCResumeRequest-IEs,




criticalExtensionsFuture



SEQUENCE {}


}

}

RRCResumeRequest-IEs ::=

SEQUENCE {


resumeIdentity







I-RNTI-Value,


resumeMAC-I








BIT STRING (SIZE (ffsValue)),


resumeCause








ResumeCause,


spare









BIT STRING (SIZE (ffsValue))

}

-- FFS Which additional resume causes are supported: delayTolerantAccess, RNA Update, periodic RNA Update, MO video, MO SMS, etc.

ResumeCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, mo-VoiceCall, rna-Update, pagingResponse, spare2, spare3, spare4, 











spare5, spare6, spare7, spare8, spare9 }

-- TAG-RRCRESUMEREQUEST-STOP

-- ASN1STOP

	RRCResumeRequest field descriptions

	resumeCause

Provides the resume cause for the RRC connection resume request as provided by the upper layers. 

	resumeIdentity

UE identity to facilitate UE context retrieval at gNB.

	resumeMAC-I

Authentication token to facilitate UE authentication at gNB.


Eighth Modified Subclause
–
RRCReject
The RRCReject message is used to reject an RRC connection establishment or an RRC connection resumption.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: Network to UE

RRCReject message
-- ASN1START

-- TAG-RRCREJECT-START

RRCReject ::=



SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




rrcReject



RRCReject-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCReject-IEs ::=

SEQUENCE {


-- FFS Confirm value range as defined in LTE (16 seconds, at least for the agreed SRB0 case).


waitTime






RejectWaitTime, OPTIONAL (or conditionally ignore) 

lateNonCriticalExtension



OCTETSTRING












OPTIONAL,


nonCriticalExtension




SEQUENCE{}












OPTIONAL
}

RejectWaitTime ::=





INTEGER (1..16)

-- TAG-RRCREJECT-STOP

-- ASN1STOP

	RRCReject field descriptions

	waitTime

Wait time value in seconds. Optional for UEs rejected due to truncated UE-ID collision (or ignored by such UEs)



