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1	Description
At last RAN3 NR Adhoc RAN3 introduced pCR to TS 38.413 and TS 38.423 in [1], [2] and draft CR to TS 38.300 in [3] to enable the use of extended TAC of 3 bytes. As explained in [5], this is a useful feature to facilitate deployment of 5G on top of 4G networks. While there is no restriction to use the 3-bytes TAC on gNB cells, there is at the same time a requirement of backwards compatibility for legacy UEs on E-UTRA cells. Hence, two options can be a priori envisioned to deploy TAC in E-UTRA cells:
· Option 1: an E-UTRA cell broadcast always a legacy TAC and it additionally broadcasts one bit to indicate if it offers a connection to 5GC,
· Option 2: an E-UTRA cell broadcast a legacy TAC and one additional TAC when it connects to 5GC. This additional TAC may be an extended TAC.
It is clear that one should prioritize the option which can maximize the flexibility for the operator to deploy. It should be noted that RAN2 has already agreed that the CN-type connectivity of an EUTRA cell should be homogeneous across a TA. The use of option 2 obviously facilitates this by enabling LTE and 5G TA to be defined independently.
[bookmark: _GoBack]Moreover, SA2 has agreed the same homogeneous TA support in a recent LS [6]:
1. Can it be assumed that 5G-CN connectivity is available within the whole PLMN, within the whole TA, or only within the cell?
[Answer]: As per TS 23.501 clause 5.17.1 it is assumed that the RAN provides homogeneous support across the TA (and that the AMF/MME allocates the UE with a TAI list that provides contiguous support for that core network). 
To avoid frequent CN reselections it is expected that any eNB-provided SIB indicator for supporting access to 5GC/EPC be "homogeneously" set within each TA. 
Observation 1: in order to not complexify deployments, the CN-type connection of E-UTRA cells should be homogenous across a TA.
It should also be noted that RAN2 agreed to go in direction of option 2: 
Upon receiving the SystemInformationBlockType1 or SystemInformationBlockType1-BR either via broadcast or via dedicated signalling, the UE shall:
1>	if the upper layers in the UE indicate the selected core network type as 5GC and if the cellAccessRelatedInfoList-5GC contains an entry with the PLMN-Identity of the selected PLMN:
2>	in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellIdentity for the cell as received in the corresponding cellAccessRelatedInfoList-5GC containing the selected PLMN;
However there is an FFS as cellAccessRelatedInfoList-5GC is defined as:
SystemInformationBlockType1-v15xy-IEs ::=	SEQUENCE {
	cellAccessRelatedInfoFor-5GC-r15				SEQUENCE {
		cellBarred-5GC-r15							ENUMERATED {barred, notBarred},
-- FFS on maximum number of PLMN lists for 5GC;  6 including EPC or indenpended
		cellAccessRelatedInfoList-5GC-r15			SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 
											CellAccessRelatedInfo-r14
	}				OPTIONAL,	-- NEED OP
--FFS on whether CellAccessRelatedInfo-r14 can be reused. It depends on whether TAC, CellIdentity are same between EPC and 5GC
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

The re-use of CellAccessRelatedInfo-r14 means that only TACs with size of 2 bytes can be advertised.
Observation 2: RAN2 agreed to have to advertise separate TAC for 5GCN (option 2), but it is open if ng-eNB is capable of advertising extended TACs for 5GC.

From that perspective the following pros and cons can be considered for the two options above:
Option 1 cons
· Constraint for the operator to upgrade the eNBs into ng-eNBs on a per existing-TAC basis in order to ensure that a same TAC contains EUTRA cells of same CN-type connectivity (in contrast option 2 enables full flexibility for the operator to upgrade on per eNB basis by decoupling LTE and 5G TAs).
· gNBs and ng-eNBs cannot share same TAC: more complex for the operator to deploy: for example, if 20 gNBs deployed overlaid by one EUTRA cell, they cannot have same TAC. Therefore, in order to group them in the same RA (Registration Area) for UEs and avoid many TAU Request the operator will have additional configuration effort to associate the 2-bytes TAC of the E-UTRA cell to the 3-bytes TAC of these 20 gNBs when building Registration Areas.  
Option 2 cons
· Need to broadcast an additional 2 or 3 bytes-TAC over the radio per cell (compared to one bit).
Given that RAN2 has agreed option 2 and that option 2 seems to have deployment advantages, RAN3 must at least put on hold the restriction introduced in TS38.300 for ng-eNB E-UTRA cells and discuss more the deployment scenarios, in connection with other groups.
[bookmark: _Hlk506546015][bookmark: _Hlk506545863]Proposal 1: RAN3 to put on hold the restriction introduced in TS38.300 for ng-eNB cells and discuss more the two options in light of the deployment scenarios, in connection with other groups. Especially collecting operator’s input. See below TP for TS38.300 to revise accordingly R3-180778 before endorsement.
Investigating further possible simplifications, RAN3 has so far tried to harmonize the way 5GCN sees the various NG-RAN nodes i.e. possibly making no difference in NGAP whether 5GCN talks to a gNB or to an ng-eNB (common NGAP). it would for example be easier that 5GCN manages only one format of TAC (i.e. extended TACs).
Assuming that we go with option 2, an ng-eNB could use either legacy TAC (2 bytes) or extended TAC (3 bytes) for its 5G TA. When it uses a legacy TAC, this could still be encoded over NGAP as an extended 3 bytes TAC format as follows (0x0, byte 1, byte 2). Then NGAP and 5GCN just needs 3-bytes format extended TACs.
[bookmark: _Hlk506546068]Proposal 2: also put FFS or editor’s note for the TAC format in NGAP and consider the alternative to just use extended TAC format in NGAP. See below TP for TS38.413 and TS 38.423 to revise accordingly R3-180583 and R3-180601 before endorsement.

2	Conclusion and Proposal
This paper has compared two possible options to use the new 3-bytes extended TAC: option 1 which limits its use to gNB cells and excludes its use for ng-eNBs (as captured in proposal draft CR 38.300 in [3]), option 2 which enables the use of 3-bytes TAC also for ng-eNBs. 
This paper has shown that option 2 seems to present advantages in terms of facilitating the deployment for operators. It also seems the direction that RAN2 has taken. 
Proposal 1: RAN3 to put on hold the restriction introduced in TS38.300 for ng-eNB cells and discuss more the two options in light of the deployment scenarios, in connection with other groups. Especially collecting operator’s input. See below TP for TS38.300 to revise accordingly R3-180778 before endorsement.
Proposal 2: also put FFS or editor’s note for the TAC format in NGAP and consider the alternative to just use extended TAC format in NGAP. See below TP for TS38.413 and TS 38.423 to revise accordingly R3-180583 and R3-180601 before endorsement.

3	Text Proposal for TS 38.300 to revise [3]

[bookmark: _Toc502484359]8.2	Network Identities
The following identities are used in NG-RAN for identifying a specific network entity:
-	AMF Identifier: used to identify an AMF.
-	NR Cell Global Identifier (NCGI): used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell.
-	gNB Identifier (gNB ID): used to identify gNBs within a PLMN. The gNB ID is contained within the NCI of its cells.
-	Global gNB ID: used to identify gNBs globally. The Global gNB ID is constructed from the PLMN identity the gNB belongs to and the gNB ID. The MCC and MNC are the same as included in the NCGI.
-	Tracking Area identity (TAI): used to identify tracking areas. The TAI is constructed from the PLMN identity the tracking area belongs to and the TAC (Tracking Area Code) of the Tracking Area. A gNB cell may use either a TAC having the same format as in E-UTRAN, or an extended TAC. An ng-eNB cell shall use a TAC having the same format as in E-UTRAN [FFS].
-	Single Network Slice Selection Assistance information (S-NSSAI): identifies a network slice. 

4	Text Proposal (in green) for TS 38.413 to revise [1]

START OF CHANGES
[bookmark: _Toc486184476]9.3.3.x	TAI
This information element is used to uniquely identify a Tracking Area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TAI
	
	
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	

	>TAC
	M
	
	9.3.3.y
	



NEXT CHANGE
[bookmark: _Toc486184467]9.3.3.y	TAC
This information element is used to uniquely identify a Tracking Area Code.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE TAC
	
	
	
	

	>Legacy TAC
	
	
	
	

	>>TAC
	M
	
	OCTET STRING (SIZE (2))
	

	>Extended TAC
	
	
	
	

	>>Extended TAC
	M
	
	OCTET STRING (SIZE (3))
	Does not apply to ng-eNB’s



Editor’s Note:	the format of TAC is still FFS e.g. if only extended TAC format is used.

END OF CHANGES

5	Text Proposal for TS 38.3423 (in green) to revise [2]

START OF CHANGES
9.2.4	TAI Support List
This IE indicates the list of TAIs supported by NG-RAN node and associated characteristics e.g. supported slices. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	TAI Support Item IEs
	
	1..<maxnoofTACs>
	
	
	EACH
	reject

	>TAC
	M
	
	9.2.xx<ref>
	Broadcast TAC
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofPLMNs>
	
	Broadcast PLMNs
	-
	

	>>PLMN Identity
	M
	
	PLMN Identity
<reference>
	
	-
	

	>>TAI Slice Support List
	O
	
	Slice Support List
9.2.5
	Supported S-NSSAIs per TA
	-
	



[bookmark: _Toc500738591][bookmark: _Toc500263261]9.2.xx	TAC
This information element is used to uniquely identify a Tracking Area Code.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE TAC
	
	
	
	

	>Legacy TAC
	
	
	
	

	>>TAC
	M
	
	OCTET STRING (SIZE (2))
	

	>Extended TAC
	
	
	
	

	>>Extended TAC
	M
	
	OCTET STRING (SIZE (3))
	Does not apply to ng-eNB’s



Editor’s Note:	the format of TAC is still FFS e.g. if only extended TAC format is used.

END OF CHANGES
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