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1. Discussion
During SA2#127bis meeting, SA2 agreed CR [1] according to which, when the AMF redirects the UE to an E-UTRA cell for inter-system or inter-RAT fall back, the AMF may indicate to the RAN node the target CN (5GC or EPC) and the NG-RAN node conveys this info to the UE via RRC signalling

In order to support various deployment scenarios for obtaining Emergency Services, Voice calls, Load balancing or any other service, the UE and 5GC may support the mechanism to direct or redirect the UE either towards E-UTRA connected to 5GC (RAT fallback) when only NR does not support Emergency Services, Voice Services or towards EPS (E-UTRA connected to EPC i.e. System fallback) when the 5GC does not support Emergency Services, Voice Services or other services. Fallback procedure may be used when the 5GS does not indicate support for Emergency Services, Voice Services or other services and indicates support for fall back option. Fallback procedure can be used for any services which is not supported by 5GC.
When a UE is connected to the 5GS and the 5GS does not support services required by the UE then the AMF may trigger Handover or redirection procedure to EPS. The AMF indicates the target CN type to gNB. During Handover or Redirection procedure the gNB has to specify the target CN type to UE. During previous RAN2 discussions about Intra LTE, Inter System HO scenario, it was agreed to specify CN type (implicit) as part of RRC Connection Reconfiguration Message. 

If RRC Redirection procedure is used to redirect UE from NR to LTE/EPC, that requires the CN type to be specified in the RRC Release Message.

Observation 1. In order to redirect the UE towards a specific CN type, the RRC Release message has to be enhanced to indicate the CN type. This avoids having the NAS at the UE select a different CN type upon Redirection to a ng-eNB node connected to both 5GC and EPC
If the UE is redirected to an ng-eNB cell connected to both EPC and 5GC and the target CN in the RRC redirection message is set to EPC, the AS should only report EPC as available CN per PLMN to the NAS. NAS uses S1 mode procedures based on CN type indicated by AS.
If the UE is redirected to an ng-eNB cell connected to both EPC and 5GC and the target CN in the RRC redirection message is set to 5GC, the AS should only report 5GC as available CN per PLMN to the NAS. NAS uses N1 mode procedures based on CN type indicated by AS.

If UE is redirected to E-UTRA frequency and CN Type indicated by RRCRelease message is not supported by redirected frequency cells then we can consider UE AS reporting any available CN Type to NAS (Since NAS need to know at least what is CN type supported). This may result in call failure and based on UE Implementation upper layers can try call establishment in other domains (ex: CS domain.)
Proposal 1.
RRC Release with Redirection message shall include target CN type and AS shall only report specified CN type as available CN to the NAS.

Proposal 2.
If Redirected frequency cells does not support CN type received from RRC Connection Release message then AS may report available CN Type(s) to NAS and which may cause call failure. It is left to UE implementation to handle this call failure by trying in alternate domains (Ex: CS domain RATs)

Proposal 3.
Agree Stage 2 TP for 38.300 as shown in Annex 1.
Proposal 4.
Agree Stage 3 TP for 38.331 as shown in Annex 2.
Proposal 5.
Agree Stage 3 TP for 38.304 as shown in Annex 3.
3. Conclusion

In this contribution, we discussed LTE procedure for how to indicate CN type in RRC Connection Release message.    
Observation 1.
In order to redirect UE towards a specific CN type, RRC Release message has to be enhanced to indicate CN type . This avoids UE NAS from selecting a different CN type upon Redirection to a ng-eNB  connected to both 5GC and EPC


Proposal 1.
RRC Release with Redirection message shall include target CN type and AS shall only report specified CN type as available CN to the NAS.

Proposal 2.
If Redirected frequency cells does not support CN type received from RRCRelease message then AS may report available CN Type(s) to NAS and which may cause call failure. It is left to UE implementation to handle this call failure by trying in alternate domains (Ex: CS domain RATs)

Proposal 3.
Agree Stage 2 TP for 38.300 as shown in Annex 1.
Proposal 4.
Agree Stage 3 TP for 38.331 as shown in Annex 2.
Proposal 5.
Agree Stage 3 TP for 38.304 as shown in Annex 3.
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*** Start change ***
9.1
Overview

Load balancing is achieved in NR with handover, redirection mechanisms upon RRC release and through the usage of inter-frequency and inter-RAT absolute priorities and inter-frequency Qoffset parameters.

Measurements to be performed by a UE for connected mode mobility are classified in at least three measurement types:
-
Intra-frequency NR measurements;

-
Inter-frequency NR measurements;

-
Inter-RAT measurements for E-UTRA.

For each measurement type one or several measurement objects can be defined (a measurement object defines e.g. the carrier frequency to be monitored).

For each measurement object one or several reporting configurations can be defined (a reporting configuration defines the reporting criteria). Three reporting criteria are used: event triggered reporting, periodic reporting and event triggered periodic reporting.

The association between a measurement object and a reporting configuration is created by a measurement identity (a measurement identity links together one measurement object and one reporting configuration of the same RAT). By using several measurement identities (one for each measurement object, reporting configuration pair) it is then possible to:

-
associate several reporting configurations to one measurement object and;

-
associate one reporting configuration to several measurement objects.

The measurements identity is as well used when reporting results of the measurements.

Measurement quantities are considered separately for each RAT.

Measurement commands are used by NG-RAN to order the UE to start, modify or stop measurements.

Inter system fallback towards E-UTRAN is performed when 5GC does not support emergency services, voice services, for load balancing etc. Depending on factors such as CN interface availability, network configuration and radio conditions, the fallback procedure results in either CONNECTED state mobility (handover procedure) or IDLE state mobility (redirection) - see 3GPP TS 23.501 [82] and 3GPP TS 38.331 [12]. 
In the N2 signalling procedure, the AMF based on support for emergency services, voice service, any other services or for load balancing etc, may indicate the target CN type as EPC or 5GC to the gNB node. When the target CN type is received by gNB, the target CN type is also conveyed to the UE in RRC Release Message. 
*** End change ***
Annex 2: TP for 38.331

*** Start change ***
5.3.8.3
Reception of the RRCRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>
if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2>
if cnType is included:

 3>
indicate only the received cnType to upper layers as available core network; 
    NOTE:
If redirected E-UTRA frequency cell does not support the core network type specified by cnType, the AS layer may indicate the available core network types to the upper layer and it is up to UE implementation to handle.
1>
if the RRCRelease message includes the cellReselectionPriorities:

2>
store the cell reselection priority information provided by the cellReselectionPriorities;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

Editor’s Note: FFS Whether RRCRelease supports a mechanim equivalent to loadBalancingTAURequired.

1>
if deprioritisationReq is included:

2>
start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;

2>
store the deprioritisationReq until T325 expiry;

1>
if the RRCRelease includes suspendConfig:

2> if UE has stored fullI-RNTI, shortI-RNTI, nextHopChainingCount, periodic-RNAU-timer and ran-PagingCycle:
3> release the previously stored fullI-RNTI, shortI-RNTI, nextHopChainingCount and ran-PagingCycle provided in suspendConfig;
2> store fullI-RNTI, shortI-RNTI, nextHopChainingCount, periodic-RNAU-timer and ran-PagingCycle provided in suspendConfig;
2> if suspendConfig includes ran-NotificationAreaInfo;
3> if the UE has stored ran-NotificationAreaInfo;
4> release the previously stored ran-NotificationAreaInfo;
3> store the ran-NotificationAreaInfo provided in suspendConfig;
2>
reset MAC;

2>
re-establish RLC entities for all SRBs and DRBs;

2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest:
3> stop the timer T319 if running;
3> replace any previously stored security context with newly received security context in the suspendConfig;
3> replace the previously stored C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease message;
3> replace the previously stored cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;
3> replace the previously stored physical cell identity with the physical cell identity of  the cell the UE has received the RRCRelease message;
2>
else:

3> store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, SDAP configuration, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

2>
suspend all SRB(s) and DRB(s), except SRB0;

2>
start timer T380, with the timer value set to periodic-RNAU-timer;

2>
indicate the suspension of the RRC connection to upper layers;

2> enter RRC_INACTIVE and perform procedures as specified in TS 38.304 [21]

1>
else

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11;

Editor’s Note: FFS Whether there needs to be different release causes and actions associated. 

*** End change ***
–
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 {}


}

}

RRCRelease-IEs ::=

SEQUENCE {


redirectedCarrierInfo



RedirectedCarrierInfo



OPTIONAL,
-- Need N


cellReselectionPriorities


CellReselectionPriorities






OPTIONAL,
-- Need M


suspendConfig





SuspendConfig





OPTIONAL,
-- Need R


deprioritisationReq



SEQUENCE {



deprioritisationType



ENUMERATED {frequency, nr},



deprioritisationTimer



ENUMERATED {min5, min10, min15, min30}


}



























OPTIONAL,
-- Need N


lateNonCriticalExtension



OCTET STRING














OPTIONAL,


nonCriticalExtension




RRCRelease-vxyz-IEs















OPTIONAL
}

RedirectedCarrierInfo ::=


CHOICE {


nr








ARFCN-ValueNR,


eutra







ARFCN-ValueEUTRA,


...

}

SuspendConfig ::= SEQUENCE {


fullI-RNTI






I-RNTI-Value,


shortI-RNTI-value




ShortI-RNTI-Value,


ran-pagingCycle





ENUMERATED{ffsTypeAndValue},


ran-NotificationAreaInfo


RAN-NotificationAreaInfo 
OPTIONAL,
-- Need M,


periodic-RNAU-timer




ENUMERATED {ffsValue},


nextHopChainingCount



NextHopChainingCount
}

CellReselectionPriorities ::=

SEQUENCE {


freqPriorityListEUTRA



FreqPriorityListEUTRA


OPTIONAL,

-- Need M


freqPriorityListNR




FreqPriorityListNR



OPTIONAL, 

-- Need M




t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare1}





OPTIONAL,

-- Need R


...

}

-- FFS Maximum number of frequency in priority list 

FreqPriorityListEUTRA ::=


SEQUENCE (SIZE (1..ffsValue)) OF FreqPriorityEUTRA

FreqPriorityListNR ::=



SEQUENCE (SIZE (1..ffsValue)) OF FreqPriorityNR

FreqPriorityEUTRA ::=



SEQUENCE {


carrierFreq






ARFCN-ValueEUTRA,


cellReselectionPriority



CellReselectionPriority

}

FreqPriorityNR ::=



SEQUENCE {


carrierFreq






ARFCN-ValueNR,


cellReselectionPriority



CellReselectionPriority

}

RAN-NotificationAreaInfo

::=  CHOICE {


cellList



PLMN-RAN-AreaCellList,



ranAreaConfigList

PLMN-RAN-AreaConfigList

}

PLMN-RAN-AreaCellList
::=


SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell

-- Sum of cells from all PLMNs does not exceed 32

PLMN-RAN-AreaCell
::=
SEQUENCE {     


plmn-Identity



PLMN-Identity

OPTIONAL,

 


ran-AreaCells



SEQUENCE (SIZE (1..32)) OF
CellIdentity



}

PLMN-RAN-AreaConfigList
::=


SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig

PLMN-RAN-AreaConfig
::=
SEQUENCE {     


plmn-Identity



PLMN-Identity

OPTIONAL,

 


ran-Area




SEQUENCE (SIZE (1..16)) OF
RAN-AreaConfig



}

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

}

RRCRelease-vxyz-IEs ::= 


SEQUENCE {


cnType-r15                          ENUMERATED {epc,5gc}


OPTIONAL,   -- Need R

nonCriticalExtension



SEQUENCE {}





OPTIONAL 

}

-- TAG-RRCRELEASE-STOP

-- ASN1STOP

Editor’s Note: FFS Whether fulll and/or short I-RNTI(s) are defined as optional fields in SuspendConfig. 

Editor’s Note: FFS Signalling optimizations and/or default configuration for RNA Area and/or corrections (TAI vs. TAC). 
Editor’s Note: FFS Whether RejectWaitTimer is needed in RRCRelease message. 

	RRCRelease field descriptions

	cnType

Indicate that the UE is redirected to EPC or 5GC when redirectedCarrierInfo is present in the message and redirectedCarrierInfo indicates E-UTRA frequency.

	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.

	redirectedCarrierInfo

The redirectedCarrierInfo indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an NR or an inter-RAT carrier frequency, by means of the cell selection upon leaving RRC_CONNECTED as specified in TS 38.304 [20]

	suspendConfig
Indicates configuration for the RRC_INACTIVE state.


	PLMN-RAN-AreaConfig field descriptions

	cellList

Indicates a list of cells configured as RAN area. For each element, in the absence of plmn-Identity the UE considers the registered PLMN.

	ran-Area
Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or RAN area code(s) to configure a UE.

	ranAreaConfigList

Indicates a list of RAN area codes or RA code(s) as RAN area. For each element, in the absence of plmn-Identity the UE considers the registered PLMN.


Editor’s Note: FFS Confirm the number X of deprioritisation frequencies the UE shall be able to store. 

*** End change ***
Annex 3: TP for 38.304
*** Start change ***
5.2.6
Selection of cell when leaving RRC_CONNECTED state

On transition from RRC_CONNECTED to RRC_IDLE state or RRC_INACTIVE state, UE shall attempt to camp on a suitable cell according to redirectedCarrierInfo and AS shall indicate CN Type as indicated by cnType to NAS if included in the RRC message used for this transition. If the UE cannot find a suitable cell, the UE is allowed to camp on any suitable cell of the indicated RAT. If the RRC Release message does not contain the redirectedCarrierInfo, UE shall attempt to select a suitable cell on a NR carrier. If no suitable cell is found according to the above, the UE shall perform cell selection using stored information in order to find a suitable cell to camp on.

When returning to RRC_IDLE state after UE moved to RRC_CONNECTED state from camped on any cell state, UE shall attempt to camp on an acceptable cell according to redirectedCarrierInfo, if included in the RRC Release message. If the UE cannot find an acceptable cell, the UE is allowed to camp on any acceptable cell of the indicated RAT. If the RRC Release message does not contain redirectedCarrierInfo UE shall attempt to select an acceptable cell on a NR carrier. If no acceptable cell is found according to the above, the UE shall continue to search for an acceptable cell of any PLMN in state any cell selection.
*** End change ***
3GPP


