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1. Introduction & Background

RAN3  has extended the TAC with additional TAC format with 3 bytes [1] and sends an Ls to RAN/SA2. This contribution first considers TAC code format. 

Second, as As ANR will be supported for NR, This contribution further discusses whether TAC is needed to be reported for ANR funtion support..

2. Discussion
2.1. TAC format option
RAN3 informs RAN2 and SA2 in an Ls on the extension of TAC as follows :

NGAP will support a CHOICE between the legacy TAC (2 octets) and the new extended TAC (3 octets) to be signaled within the TAI. A gNB supporting NR cells may use either the legacy TAC or the new extended TAC, while an en-gNB supporting LTE cells may only use the legacy TAC.

Two options of TAC coding can be considered for TrackingAreaCode information element as follows :

Option 1 :

–    TrackingAreaCode
The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN, see TS 24.301 [X].

TrackingAreaCode information element
-- ASN1START
 TrackingAreaCodeShort ::=                BIT STRING (SIZE (16))
TrackingAreaCodeLong ::=                BIT STRING (SIZE (24))
  
-- ASN1STOP
Option 2 :

–    TrackingAreaCode
The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN, see TS 24.301 [35].

TrackingAreaCode information element
-- ASN1START
 
TrackingAreaCode ::=                BIT STRING (SIZE (16))
TrackingAreaCodeExt ::=                BIT STRING (SIZE (8))
  
-- ASN1STOP
Option 1 seems to align more to RAN3 adoption of TAC CHOICE format on NG interface. Therefore,
Proposal 1: To adopt the CHOICE structure (i.e. Option 1) for the long and short TAC broadcasted in SIB1. Capture the TP as proposed in ANNEX A
2.2. TAC report for ANR and NG handover
ANR will be supproted in NR SA as described in [2] as follows :

The purpose of the Automatic Neighbour Relation (ANR) function is to relieve the operator from the burden of manually managing Neighbour Cell Relations (NCRs). 

NR SA may have similar procedure to Intra-LTE ANR. As described in TS36.300, LTE ANR function works as follows:

The eNB serving cell A has an ANR function. As a part of the normal call procedure, the eNB instructs each UE to perform measurements on neighbour cells. The eNB may use different policies for instructing the UE to do measurements, and when to report them to the eNB. This measurement procedure is as specified in TS 36.331 [16].

1.
The UE sends a measurement report regarding cell B. This report contains Cell B’s PCI, but not its ECGI.

When the eNB receives a UE measurement report containing the PCI, the following sequence may be used.

2.
The eNB instructs the UE, using the newly discovered PCI as parameter, to read the ECGI, the TAC and all available PLMN ID(s) of the related neighbour cell. To do so, the eNB may need to schedule appropriate idle periods to allow the UE to read the ECGI from the broadcast channel of the detected neighbour cell. How the UE reads the ECGI is specified in TS 36.331 [16].

3.
When the UE has found out the new cell’s ECGI, the UE reports the detected ECGI to the serving cell eNB. In addition the UE reports the tracking area code and all PLMN IDs that have been detected. If the detected cell is a CSG or hybrid cell, the UE also reports the CSG ID to the serving cell eNB.
4.
The eNB decides to add this neighbour relation, and can use PCI and ECGI to:

a
Lookup a transport layer address to the new eNB.

b
Update the Neighbour Relation List.

c
If needed, setup a new X2 interface towards this eNB. The setup of the X2 interface is described in section 22.3.2.
Similarly, for LTE ANR, SA NR procedure should support for UEs to read and report the neighboring NR cell’s Global identifier (GID), TAC and all available PLMN ID(s) to aid neighbor relation establishment. The TAC,  which is defined per PLMN list, in measurement result, is necessary for ANR and neighbor relation maintenance. 
TAC is also necessary NG based handover.request to AMF.
Therefore,
Proposal 2: RAN2 is kindly requested to discuss whether the TAC needs to be included per cell in MeasResultListNR.
3. Conclusion

This contribution discussed TrackingAreaCode information element content and further discussed whether TAC needed to reported in MeasResultListNR information element . The contribution concludes with the following proposals:

Proposal 1: To adopt the CHOICE structure (i.e. Option 1) for the long and short TAC broadcasted in SIB1. Capture the TP as proposed in ANNEX A
Proposal 2: RAN2 is kindly requested to discuss whether the TAC needs to be included per cell in MeasResultListNR.
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5. ANNEX A : Text Proposal
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	CR
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	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
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	Reason for change:
	ANR will supported for NR. For ANR support, the TAC which is per plmn list should be reported in the measurement result. For TAC to be included in the measurement report, the netwrok should broadcast it in the SIB.

RAN3 has extented TAC to 3 bytes [R2-1801726], so now a choice of two TAC version is supported in NR.



	
	

	Summary of change:
	1. Add TAC ASN.1 code in sub-clause 6.3
2. Include TAC and plmn list in SIB1
3. Include TAC and plmn list in measurement result


	
	

	Consequences if not approved:
	1. NG based handover may not be supported

2. ANR function may not be supported

	
	

	Clauses affected:
	6.2.2, 6.3

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications
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	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
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	Other comments:
	


---------------------------------------Change Start------------------------------------------------
6.2.2
Message definitions
–
SIB1

Editor’s Note: Discuss whether to keep SIB1 for the December version. FFS

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH and BR-BCCH

Direction: Network to UE

SIB1 message
-- ASN1START

-- TAG-SIB1-START

SIB1 ::=

SEQUENCE {

cellAccessRelatedInfo



SEQUENCE {



trackingAreaCode




TrackingAreaCode,



cellIId     





PhysCellId,
plmn-IdentityInfoList



PLMN-IdentityInfoList

},


-- FFS / TODO: Add other parameters. 

-- Frequency offset for the SSB of -5kHz (M=-1) or +5kHz (M=1). When the field is absent, the UE applies no offset (M=0).


-- The offset is only applicable for the frequency range 0-2.65GHz. Corresponds to parameter 'M' (see 38.101, section FFS_Section)


frequencyOffsetSSB



FrequencyOffsetSSB















OPTIONAL,
-- Need R


-- Time domain positions of the transmitted SS-blocks in an SS-Burst-Set (see 38.213, section 4.1)


ssb-PositionsInBurst



SEQUENCE {



-- Indicates the presence of the up to 8 SSBs in one group



inOneGroup






BIT STRING (SIZE (8)),



-- For above 6 GHz: indicates which groups of SSBs is present



groupPresence





BIT STRING (SIZE (8))









OPTIONAL -- Cond above6GHzOnly


},

-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])


ssb-PeriodicityServingCell


ENUMERATED {ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2},

-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 


-- (see 38.213, section 7.4)


ss-PBCH-BlockPower




INTEGER (-60..50),


uplinkConfigCommon





UplinkConfigCommon










OPTIONAL,

-- FFS: How to indicate the FrequencyInfoUL for the SUL


supplementaryUplink




SEQUENCE {



uplinkConfigCommon




UplinkConfigCommon










OPTIONAL 



-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 


}
























OPTIONAL, -- Cond SUL


tdd-UL-DL-Configuration



TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD


tdd-UL-DL-configurationCommon2

TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD

pdcch-ConfigCommon




PDCCH-ConfigCommon











OPTIONAL,


pucch-ConfigCommon




PUCCH-ConfigCommon











OPTIONAL,

lateNonCriticalExtension



OCTET STRING














OPTIONAL,


nonCriticalExtension




SEQUENCE{}















OPTIONAL 
}

-- TAG-SIB1-STOP

-- ASN1STOP

---------------------------------------Next Change --------------------------------------------------
–
MeasResults

The IE MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.

MeasResults information element

-- ASN1START

-- TAG-MEAS-RESULTS-START

MeasResults ::=







SEQUENCE {


measId









MeasId,


measResultServingFreqList




MeasResultServFreqList,


measResultNeighCells





CHOICE {



measResultListNR






MeasResultListNR,



...


}





























OPTIONAL,



...

}

MeasResultServFreqList ::=




SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServFreq

MeasResultServFreq ::=





SEQUENCE {


servFreqId








ServCellIndex,

















measResultServingCell





MeasResultNR,


measResultBestNeighCell





MeasResultNR,


...















}

MeasResultListNR ::=





SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=






SEQUENCE {


physCellId








PhysCellId
















OPTIONAL,


 


cgi-Info








 SEQUENCE {



trackingAreaCode




TrackingAreaCode, 
plmn-IdentityInfoList




PLMN-IdentityInfoList 



OPTIONAL


}












OPTIONAL,

measResult








SEQUENCE {



cellResults








SEQUENCE{




resultsSSB-Cell







ResultsSSB-Cell













OPTIONAL,




resultsCSI-RS-Cell 






ResultsCSI-RS-Cell












OPTIONAL


},


rsIndexResults







SEQUENCE{




resultsSSB-Indexes






ResultsPerSSB-IndexList











OPTIONAL, 




resultsCSI-RS-Indexes





ResultsPerCSI-RS-IndexList 










OPTIONAL


}




























OPTIONAL

},

...

}

ResultsSSB-Cell ::= 





SEQUENCE {


ssb-Cellrsrp







RSRP-Range
















OPTIONAL,


ssb-Cellrsrq







RSRQ-Range
















OPTIONAL,


ssb-Cellsinr







SINR-Range
















OPTIONAL
}

ResultsCSI-RS-Cell ::= 





SEQUENCE {


csi-rs-CellRSRP







RSRP-Range
















OPTIONAL,


csi-rs-CellRSRQ







RSRQ-Range
















OPTIONAL,


csi-rs-CellSINR







SINR-Range
















OPTIONAL
}

ResultsPerSSB-IndexList ::= 



SEQUENCE (SIZE (1..maxNrofSSBs)) OF ResultsPerSSB-Index

ResultsPerSSB-Index ::= 




SEQUENCE {


ssb-Index








SSB-Index,


ss-RSRP









RSRP-Range
















OPTIONAL,


ss-RSRQ









RSRQ-Range
















OPTIONAL,


ss-SINR









SINR-Range
















OPTIONAL
}

ResultsPerCSI-RS-IndexList ::= 



SEQUENCE (SIZE (1..maxNrofCSI-RS)) OF ResultsPerCSI-RS-Index

ResultsPerCSI-RS-Index ::= 




SEQUENCE {


csi-RS-Index







CSI-RS-Index,


csi-RSRP








RSRP-Range
















OPTIONAL,


csi-RSRQ








RSRQ-Range
















OPTIONAL,


csi-SINR








SINR-Range
















OPTIONAL
}

-- TAG-MEAS-RESULTS-STOP

-- ASN1STOP

Editor’s Note: FFS locationInfo.

	MeasResults field descriptions

	csi-rs-CellRSRP
Measured RSRP result per NR cell based on CSI-RSRP value(s) from the L1 filter(s).

	csi-rs-CellRSRQ
Measured RSRQ result per NR cell based on CSI-RSRQ value(s) from the L1 filter(s).

	csi-rs-CellSINR
Measured SINR result per NR cell based on CSI-SINR value(s) from the L1 filter(s).

	csi-rs-Index

CSI-RS resource index associated to the measurement information to be reported.

	csi-RSRP
L3 filtered CSI-RSRP measurement per CSI-RS resource index, as defined in 5.5.4.x. CSI-RSRP is defined in TS 38.215 [9].

	csi-RSRQ
L3 filtered CSI-RSRQ measurement per CSI-RS resource index, as defined in 5.5.4.x. CSI-RSRQ is defined in TS 38.215 [9].

	csi-SINR
L3 filtered CSI-SINR measurement per CSI-RS resource index, as defined in 5.5.4.x. CSI-SINR is defined in TS 38.215 [9].

	measId

Identifies the measurement identity for which the reporting is being performed.

	measResult

Measured results of an NR cell.

	measResultListNR

List of measured results for the maximum number of reported best cells for an NR measurement identity.

	measResultServingFreqList 

Measured results of the serving frequencies including measurement results of PCell, configured SCell(s) and best neighbouring cell on each serving frequency. 

	resultsCSI-RS-Indexes 

List of measurement information per CSI-RS resource index of an NR cell.

	resultsSSB-Indexes

List of measurement information per SS/PBCH index of an NR cell.

	resultsCSI-RS-Cell

Cell level measurement results (e.g. RSRP, RSRQ, SINR) to be reported derived from CSI-RS measurements.

	resultSSB-Cell 

Cell level measurement results (e.g. RSRP, RSRQ, SINR) to be reported derived on SS/PBCH block measurements.

	smtc2
Secondary measurement timing configuration for explicitly signalled PCIs. The timing offset is equal to SMTC1 offset mod SMTC2 periodicity.

	ssb-CellRSRP
Measured RSRP result per NR cell based on SS-RSRP value(s) from the L1 filter(s).

	ssb-CellRSRQ
Measured RSRQ result of an NR Cell based on SS-RSRP value(s) from the L1 filter(s).

	ssb-CellSINR
Measured SS-SINR result of an NR Cell based on SS-SINR value(s) from the L1 filter(s)..

	ssb-Index

SS/PBCH block index associated to the measurement information to be reported.

	ss-rsrp

L3 filtered SS-RSRP measurement per SS/PBCH block index, as defined in 5.5.4.x. SS-RSRP is defined in TS 38.215 [9].

	ss-rsrq

L3 filtered SS-RSRQ measurement per SS/PBCH block index, as defined in 5.5.4.x. SS-RSRQ is defined in TS 38.215 [9].

	ss-sinr

L3 filtered SS-SINR measurement per SS/PBCH block index, as defined in 5.5.4.x. SS-SINR is defined in TS 38.215 [9].


---------------------------------------Next Change --------------------------------------------------
6.3.4
Other information elements

6.3.X
Mobility control information elements

–
TrackingAreaCode
The IE TrackingAreaCode is used to identify a tracking area within the scope of a PLMN,  see TS 24.301 [X]..
TrackingAreaCode information element

-- ASN1START


 TrackingAreaCodeShort                BIT STRING (SIZE (16)),
TrackingAreaCodeLong                 BIT STRING (SIZE (24))
-- ASN1STOP

--------------------------------------- Change End --------------------------------------------------
