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Discussion and decision
1 Introduction

In this contribution, we aim to provide input and clarification to the RAN notification area related parameters (for inactive) in the 38.331 CR [1] as per below.  
SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,

ran-pagingCycle




PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo,


periodic-RNAU-timer



ENUMERATED {ffsValue},

nextHopChainingCount



NextHopChainingCount
}

…

PagingCycle ::= ENUMERATED{ffsTypeAndValue}
…

…

RAN-AreaConfig
::=
SEQUENCE {


trackingAreaCode


TrackingAreaCode,


--Sum of RAN-AreaCodes all PLMNs does not exceed 32

ran-AreaCodeList


SEQUENCE (SIZE (1..32)) OF
RAN-AreaCode

OPTIONAL

}
RAN-AreaCode::=





BIT STRING (SIZE (6))
2 Discussion
2.1 Periodic RNAU timer

An inactive UE has to send a RAN notification area update message periodically to the RAN similar to tracking area update procedure for CN. As part of this procedure, the UE context is retrieved if necessary and the UE is then either released to idle, inactive or moved to connected state by the gNB. 
During light connection email discussion [3], we discussed about the values that could be used for this timer as per below. 
Periodic RNAU timer: {5, 10, 30, 60, 120, 360, 720, infinity}   (Value in minutes. Default value is 30)

These values were derived from the periodic cell update timer used for URA_PCH state in UTRAN. Several companies supported for these values to be used as is. We understand that the periodic RNAU timer should be shorter than the periodic TAU timer T3412 (whose default value is 54 minutes), so we can consider the default value to be 30 minutes. If the gNB does not configure the UE with a specific value, the UE would perform RNAU when the default value expires. The range of values provides finer granularity and the gNB has the flexibility to configure according to the traffic and other parameters.. Therefore, we suggest to utilize the following value range: 
Periodic RNAU timer: {min5, min10, min30, min60, min120, min360, min720, infinity}   (Value in minutes. Default value is 30)
periodic-RNAU-timer
Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on. If absent, the UE applies the default value of 30 minutes.
Proposal 1: Agree that the periodic RNAU timer is set as ENUMERATED {min5, min10, min30, min60, min120, min360, min720, infinity}.   
2.2 Paging cycle for RAN paging

During light connection email discussion [3], two options were suggested for the values of RAN paging cycle values. They were: (a) same values as idle paging DRX cycle (i.e. 32, 64, 128, and 256 radio frames), or (b) power of 2 values referring to C-DRX values (i.e. 1, 2, 4, 8, 16, 32, 64, 128, 256 and 512 radio frames). Some companies preferred option (a). Many companies suggested option (b) due to inactive state being similar to connected DRX state. Finally option b) was selected with little modification, i.e. only support 2, 4, 8, 16, 32, 64, 128 and 256. 1 and 512 were not agreed. We also think that the lower values provide more flexibility for the gNB to be able to configure for the UE depending on the traffic requirements. Further, we agree that 512 rf may be quite high and unnecessary for RAN based paging needs. Therefore, we suggest that similar to light connection, the following values are adopted for paging cycle.   
PagingCycle ::= ENUMERATED{rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256}.
Proposal 2: Agree to the following type and values for RAN paging cycle parameter: rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256.
2.3 RAN area code

Based on RAN3 reply to LS on RAN notification area details [2], we understand that they prefer 8 bits for being future proof and offering flexibility in determining the cell using the RANAC. As agreed in RAN2#101bis, RANAC can be provided per PLMN. The overhead caused by 2 additional bits across 12 PLMNs will be 2*12=24bits. It could be acceptable.  
Proposal 3: Update RANAC parameter to be 8 bits from the current 6 bits to allow flexibility.
In current TS38.331 for ASN.1 review, RANAC is still per cell. Based on agreement made in RAN2#101bis, we should update it as per PLMN, i.e. put it under PLMN-IdentityInfoList.
CellAccessRelatedInfo
::=


SEQUENCE {


plmn-IdentityList




PLMN-IdentityInfoList,


ranac







RANNotificationAreaCode





OPTIONAL,


reservedForFutureUse            

ENUMERATED {true}  OPTIONAL, 


...

}

Proposal 4: Put RANAC into PLMN-IdentityInfoList in order to support per PLMN configuration.
Proposal 5: Agree to the text proposal provided in section 3 compiled based on proposals 1 to 4. 
3 Text proposal (based on ASN.1 review version)
<CHANGE#1>
RRCRelease
The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

RRCRelease message
-- ASN1START

-- TAG-RRCRELEASE-START

RRCRelease ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




rrcRelease




RRCRelease-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

<TEXT OMITTED>
SuspendConfig ::= SEQUENCE {


resumeIdentity





I-RNTI-Value,


ran-pagingCycle

 



PagingCycle,


ran-NotificationAreaInfo


RAN-NotificationAreaInfo,


periodic-RNAU-timer




ENUMERATED { min5, min10, min30, min60, min120, min360, min720, infinity },



nextHopChainingCount



NextHopChainingCount
}
<CHANGE#2>
<TEXT OMITTED>
PagingCycle ::= ENUMERATED{ rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256}
<TEXT OMITTED>
<CHANGE#3>
	RRCRelease field descriptions

	deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised. The UE shall be able to store a depriotisation request for up to X frequencies (applicable when receiving another frequency specific deprioritisation request before T325 expiry).

	deprioritisationTimer
Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.

	periodic-RNAU-timer
Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on. If absent, the UE applies the default value of 30 minutes.


<CHANGE#4>
PLMN-IdentityInfoList
Includes a list of PLMN identity information.

PLMN-IdentityInfoList information element

-- ASN1START

-- TAG-PLMN-IDENTITY-LIST-START

PLMN-IdentityInfoList ::=



SEQUENCE (SIZE (1..maxPLMN-Info)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-IdentityList






SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,


trackingAreaCode






TrackingAreaCode OPTIONAL,  


cellIdentity







CellIdentity,


cellReservedForOperatorUse 




ENUMERATED {reserved, notReserved},

ranac









RANNotificationAreaCode
OPTIONAL, 

...

}

-- TAG-PLMN-IDENTITY-LIST-STOP

-- ASN1STOP
–
CellAccessRelatedInfo


The IE CellAccessRelatedInfo indicates cell access related information for this cell.

CellAccessRelatedInfo information element

-- ASN1START

-- TAG-CELL-ACCESS-RELATED-INFO-START

CellAccessRelatedInfo
::=


SEQUENCE {


plmn-IdentityList




PLMN-IdentityInfoList,



reservedForFutureUse            

ENUMERATED {true}  OPTIONAL, 


...

}

-- TAG- CELL-ACCESS-RELATED-INFO-STOP

-- ASN1STOP
<CHANGE#5>
RANNotificationAreaCode information element

-- ASN1START

-- TAG-RAN-Notification-Area-Code-START

RANNotificationAreaCode ::=



BIT STRING (SIZE (8))

-- TAG-RAN-Notification-Area-Code-STOP

-- ASN1STOP

4 Conclusion

Based on the discussion, we have the following proposals:
Proposal 1: Agree that the periodic RNAU timer is set as ENUMERATED {min5, min10, min30, min60, min120, min360, min720, infinity}.   
Proposal 2: Agree to the following type and values for RAN paging cycle parameter: rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256.
Proposal 3: Update RANAC parameter to be 8 bits from the current 6 bits to allow flexibility. 

Proposal 4: Put RANAC into PLMN-IdentityInfoList in order to support per PLMN configuration. 
Proposal 5: Agree to the text proposal provided in section 3 compiled based on proposals 1 to 4. 
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