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1 Introduction

In E-UTRA, TAI is currently used to assist the routing of messages from the EPC to the RAN. For this reason, the operator's choices for TAI allocation in its network may influence or (in the worst case) constrain network performance.
In this paper, we will propose to extend the TAC for NG-RAN in a backwards-compatible way, so that potential issues in existing networks may be resolved.

2 Discussion
Some network functionality such as e.g. cell broadcast, NB-IoT, and more, relies on TAI to identify cells (or even RAN nodes) which support and/or participate in a certain feature. For example, in NB-IoT TAI is typically used to distinguish cells that support NB-IoT from those who do not.

So far, the use of TAI in NG-RAN has been understood to be "RAT-agnostic", that is, to allow LTE and NR cells to be deployed within the same TAI. While this brings significant flexibility to operators, it may also create issues where the TAI space is the result of an existing planning and/or has been partitioned due to various (deployment-dependent) criteria. These issues may be more severe in case specific RAN implementation(s) rely on TAI (or TAC) to support certain features.
Observation 1: There may be limitations in the deployment of NG-RAN, as well as other features, in case the assigned TAIs are the result of existing planning and/or partitioning.
Providing guidelines on TAI allocation seems out of 3GPP scope, and in any case re-planning may not be feasible in case of already deployed networks Extending the available TAC space, at least for NG-RAN, could be a possible solution. In Rel-15 there is a good opportunity to introduce such an extension with a minimum disruption to existing specifications.

Observation 2: In Rel-15 there is a good opportunity to introduce a TAC extension for NG-RAN with a minimum disruption to existing specifications.
TAC, part of TAI, is defined in S1AP as OCTET STRING (SIZE(2)) [1]; no definition for TAC is currently specified in [2]. We propose to introduce a TAC extension in NGAP, defined as OCTET STRING (SIZE(3)). Within the TAI IE there should be a CHOICE between the legacy TAC and the extended TAC. This approach seems to have the following advantages:
· It allows to deploy NG-RAN on top of existing TAIs, if desired;

· NG-RAN nodes supporting legacy and extended TAIs can connect to the same 5G core network;

·  NG-RAN nodes supporting LTE would not be affected (they would continue to signal the legacy TAC);

· Legacy LTE would not be affected (the extended TAC would only exist in NGAP).

Proposal 1: Introduce in NGAP a CHOICE between the Legacy TAC IE and an Extended TAC IE, defined as OCTET STRING (SIZE(3)).
Proposal 2: Agree the TP below and the related TP for Stage 2 in [3].
We foresee possible RAN2 and SA2 impacts due to the above approach, so we propose to liaise RAN2 and SA2 requesting feedback.

Proposal 3: RAN3 should liaise RAN2 and SA2 [4] to receive feedback on extending the TAC with a CHOICE for NG-RAN.
Text Proposal for TS 38.413 v. 0.4.0
START OF CHANGES
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
	Criticality
	Assigned Criticality

	TAI
	
	
	
	
	
	

	>PLMN Identity
	M
	
	9.3.3.5
	
	YES
	reject

	>CHOICE TAC
	M
	
	
	
	YES
	reject

	>>Legacy TAC
	
	
	
	
	
	

	>>>Legacy TAC
	M
	
	TAC 9.3.3.y
	
	
	

	>>Extended TAC
	
	
	
	
	
	

	>>>Extended TAC
	M
	
	9.3.3.z
	
	
	


NEXT CHANGE
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

	TAC
	M
	
	OCTET STRING (SIZE (2))
	


NEXT CHANGE
9.3.3.z
Extended TAC

This information element is used to uniquely identify an Extended Tracking Area Code.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended TAC
	M
	
	OCTET STRING (SIZE (3))
	Does not apply to NG-RAN nodes supporting LTE.


END OF CHANGES
3 Observations and Proposals
Observation 1: There may be limitations in the deployment of NG-RAN, as well as other features, in case the assigned TAIs are the result of existing planning and/or partitioning.
Observation 2: In Rel-15 there is a good opportunity to introduce a TAC extension for NG-RAN with a minimum disruption to existing specifications.
Proposal 1: Introduce in NGAP a CHOICE between the Legacy TAC IE and an Extended TAC IE, defined as OCTET STRING (SIZE(3)).
Proposal 2: Agree the enclosed TP and the related TP for Stage 2 in [3].
Proposal 3: RAN3 should liaise RAN2 and SA2 [4] to receive feedback on extending the TAC with a CHOICE for NG-RAN.
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