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Introduction
Last RAN2 (R2#101) meeting discussed the use of 2 byte and 3 byte TACs for NR based on a RAN3 LS [1].  RAN2 did not take a decision last meeting waiting for further analysis in RAN2 and input from other groups.
In our understanding, RAN3 is now considering only 3 octet TAC for 5GC. 
RAN2 has now also received an LS from CT1 [2] where CT1 asks:
Question 1: If an eNB is connected both to an EPC and to a 5GC, and the cell is not a shared network cell, will the eNB broadcast only 1 TAI value which is common for E-UTRA connected to EPC and for E-UTRA connected to 5GC, or will it broadcast 2 TAI values, one for E-UTRA connected to EPC and for E-UTRA connected to 5GC each? 
RAN2 is kindly asked to answer this question.
[bookmark: _GoBack]This document examines the topic further.
Discussion
Response to CT1 LS
The last RAN2 meetings made the following agreements with regard to TAC for 5GC in eLTE:
RAN2#100:
Agreements
1	Introduce a new 5GC PLMN list containing PLMNs that can connect to 5GC (coding details to be worked offline to avoid any need for repeating a PLMN ID if already present in the legacy PLMN list)
RAN2#101:
Agreements:
1	New TAC field for 5GC will be introduced (separate from TAC for EPC, to enable different TAC value for EPC and 5GC)
2	TAC for 5GC can be PLMN specific

Proposal #1: RAN2 can hence provide the following response to CT1:
RAN2 response: RAN2 agreed to broadcast separate list of PLMN ids for E-UTRA connected to 5GC.  RAN2 has also agreed to broadcast a separate list of TACs for the 5GC PLMNs.  Hence for the non-network shared case, eNB will broadcast two TAIs, one for E-UTRA connected to EPC and for E-UTRA connected to 5GC each
Consequences of using 3 bit TAC for 5GC
Based on our understanding that RAN3 is no longer pursuing a combination of 2 and 3 octet TACs for 5GC, the following analysis is restricted to considering just 3 octet TAC.  
NR
For NR, as there is no legacy specifications based on 2 octet TAC, using a 3 octet TAC is straightforward.   The main consequence is the increase in size for SIB1.
Observation #1: Increasing to 3 octet TAC for NR is straightforward
eLTE
In LTE RRC, TAC is used in the following IEs:
SIB1:
SystemInformationBlockType1 ::=		SEQUENCE {
	cellAccessRelatedInfo				SEQUENCE {
		plmn-IdentityList					PLMN-IdentityList,
		trackingAreaCode					TrackingAreaCode,

SystemInformationBlockType1-MBMS-r14 ::=	SEQUENCE {
	cellAccessRelatedInfo-r14				SEQUENCE {
		plmn-IdentityList-r14					PLMN-IdentityList-MBMS-r14,
		trackingAreaCode-r14						TrackingAreaCode,
		cellIdentity-r14							CellIdentity
	},

CellAccessRelatedInfo-r14 ::=	SEQUENCE {
	plmn-IdentityList-r14				PLMN-IdentityList,
	trackingAreaCode-r14				TrackingAreaCode,
	cellIdentity-r14					CellIdentity
}
In all of the above, the only UE behaviour is to forward the TAC to upper layers:
>	forward the trackingAreaCode to upper layers;
Observation: Supporting 2 or 3 octet TACs in a cell requires signalling extensions but has no additional impact in RAN2 specs.
RLF report:
RLF-Report-r9 ::= 					SEQUENCE {
   -- 
	[[	failedPCellId-v1250				SEQUENCE {
			tac-FailedPCell-r12			TrackingAreaCode				
		}																OPTIONAL,

The UE behaviour is imply to copy paste the TAC received in SIB1 for the PCell into the RLF:
> set the tac-FailedPCell to the tracking area code, if available, of the PCell where radio link failure is detected;
Observation: Supporting 2 or 3 Octet TACs is feasible and requires signalling extensions for 3 octet TAC.

CGI reporting:
MeasResultEUTRA ::=	SEQUENCE {
	physCellId							PhysCellId,
	cgi-Info							SEQUENCE {
		cellGlobalId						CellGlobalIdEUTRA,
		trackingAreaCode					TrackingAreaCode,
		plmn-IdentityList					PLMN-IdentityList2 				OPTIONAL
	}			 												OPTIONAL,

The UE behaviour is simply to copy paste the TAC read from SIB1:
3>	if the cell indicated by the cellForWhichToReportCGI included in the associated measObject is an E-UTRAN cell:
4>	try to acquire the trackingAreaCode in the concerned cell;
4>	if cellAccessRelatedInfoList is included, use trackingAreaCode and plmn-IdentityList from the entry of cellAccessRelatedInfoList containing the selected PLMN;
Observation: Supporting 2 or 3 Octet TACs is feasible and requires signalling extensions for 3 octet TAC.
Logged MDT area configuration:
LoggedMeasurementConfiguration-r10-IEs ::= SEQUENCE {		
-- fields not relevant deleted
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,	-- Need OR
-- fields not relevant deleted
}

LoggedMeasurementConfiguration-v1130-IEs ::= SEQUENCE {
	plmn-IdentityList-r11			PLMN-IdentityList3-r11		OPTIONAL,	-- Need OR
	areaConfiguration-v1130			AreaConfiguration-v1130		OPTIONAL,	-- Need OR
-- fields not relevant deleted }

AreaConfiguration-r10 ::=	CHOICE {
	cellGlobalIdList-r10			CellGlobalIdList-r10,
	trackingAreaCodeList-r10		TrackingAreaCodeList-r10
}

AreaConfiguration-v1130 ::=		SEQUENCE {
	trackingAreaCodeList-v1130		TrackingAreaCodeList-v1130
}
TrackingAreaCodeList-r10 ::=			SEQUENCE (SIZE (1..8)) OF TrackingAreaCode


VarLogMeasConfig-r10 ::=				SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,
VarLogMeasConfig-r11 ::=		SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,
VarLogMeasConfig-r12 ::=		SEQUENCE {
	areaConfiguration-r10			AreaConfiguration-r10		OPTIONAL,

The UE behaviour is to store the TAC in the variable VarLogMeasConfig and when the TAC in SIB1 matches the one stored in the variable, UE performs measurement logging:
1>	store the received loggingDuration, loggingInterval and areaConfiguration, if included, in VarLogMeasConfig;
3>	if the PCell (in RRC_CONNECTED) or cell where the UE is camping (in RRC_IDLE) is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
4>	for MBSFN areas, indicated in targetMBSFN-AreaList, from which the UE is receiving MBMS service:
5>	perform MBSFN measurements in accordance with the performance requirements as specified in TS 36.133 [16];
2>	else if the UE is camping normally on an E-UTRA cell and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if configured in VarLogMeasConfig:
3>	perform the logging at regular time intervals, as defined by the loggingInterval in VarLogMeasConfig;
Observation: Supporting 2 or 3 Octet TACs is feasible and requires signalling extensions for 3 octet TAC.
Forward compatibility for common NRA between LTE and NR
Common NRA between LTE and NR requires also a common CN registration area.  If NR is to use 3 octet CN registration area, eLTE must also use the same 3 Octet registration area for these common areas.  
Summary and proposals:
The document discussed two incoming LS to RAN2 on supporting 3 and 2 octet TACs [1,2].
Proposal #1: RAN2 can hence provide the following response to CT1:
RAN2 response: RAN2 agreed to broadcast separate list of PLMN ids for E-UTRA connected to 5GC.  RAN2 has also agreed to broadcast a separate list of TACs for the 5GC PLMNs.  Hence for the non-network shared case, eNB will broadcast two TAIs, one for E-UTRA connected to EPC and for E-UTRA connected to 5GC each.
Based on the above analysis of the current LTE specs, it can be seen that supporting 3 octet TACs in NR or LTE is feasible and requires signalling extensions for 3 octet TAC.  Supporting also a combination of 3 and 2 octet TACs is also feasible in RAN2 specs.
On the other hand, introducing additional flexibility of supporting a combination of 2 and 3 octets may introduce additional complexity in the future and should be considered only if there is a strong motivation to do so.  As indicated in CT1 LS [2], CT1 does not see a need to support either 3 octet TACs or a combination of 2 and 3 octet TACs.  
Proposal #2: Respond to RAN3, CT1 that while RAN2 specification can be extended to support 3 octet TAC for LTE and NR RRC, it requires extensions to LTE RRC signalling.  A combination of 2 and 3 Octet for LTE RRC is also feasible but  RAN2 is of the opinion that introducing both 3 and 2 octet TACs for NR may bring additional complexity in the future and should be considered only if there is a strong motivation.
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