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Abstract of the contribution: This contribution addresses the LS from RAN3 (S2-183057) regarding the decision made to introduce an extended 3-byte TAC in 5GS, in addition to the legacy 2-byte TAC.
1
Background
RAN3 informed SA2 of the following [1]:

	RAN3 has agreed to introduce an extended TAC in NR and NG-RAN, to increase deployment flexibility for operators while maintaining backwards compatibility with existing network deployments.

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


In other words, the above decision introduces to TAC formats within the 5G System:

-
2-byte TAC: applicable to E-UTRA cells and NR cells

-
3-byte TAC: applicable to NR cells only

The above decision made by RAN3 deserves some discussion in SA2.
A second LS from RAN3 [2] indicates:
	RAN3 would like to inform CT1 about their agreement of introducing a 3-byte TAC in NG RAN (gNB, ng-eNB) network interfaces.


This second LS does not invalidate the decision communicated by the first LS.
2
Discussion

The decision above was motivated by “deployment flexibility” for operators and “backwards compatibility” with existing network deployments however this introduces additional complexity across the 5G System. This is analyzed hereafter.
Deployment flexibility

-
The introduction of a 3-byte TAC not only opens up greater possibilities to define finer tracking areas (e.g. cell level), it also allows the definition of more TAs than with 2 bytes thus resulting in allowing more deployment flexibility in particular in addressing new use cases (e.g. local area networks). With network densification through an increased use of small cells with NR, we see the introduction of a 3-byte TAC for NR cells is a good proposal.

-
However the limitation to NR cells only hampers the overall deployment flexibility with E-UTRA with no real benefit, as described below.
Backwards compatibility
-
The only backwards compatibility consideration that is relevant is with legacy E-UTRA deployments and legacy UEs. As long as legacy Tracking Areas and TAIs are not affected, there is no backwards compatibility issue. Backwards compatibility can be ensured in two ways:

a)
An E-UTRA cell connected to both 5GC and EPC use a single TA/TAC across both systems. 
b)
An E-UTRA cell connected to 5G Core (regardless of its connectivity to EPC) broadcasts a 5GS-specific TA/TAC.
-
RAN3 went for a) however there is no issue of backwards compatibility with b) which also allows greater deployment flexibility with less complexity for the 5G System. 

Complexity
-
3GPP TS 23.501 specifies that: “When generating the TAI list, the AMF shall include only TAIs that are applicable on the access where the TAI list is sent.” – in other words, with RAN3 decision in mind, if sent over E-UTRA, the TAI list may only include 2-byte TACs while if sent over NR it may include a mix of 2-byte and 3-byte TACs. It is important to avoid as much as possible mobility updates when changing RATs, however RAN3 decision will unnecessarily lead to the opposite. 

Furthermore, a TAI list allowing two distinct TAC formats is arguably more complex than with a single TAC format.
-
Introducing two different TAC formats in the 5G System implies the two formats be propagated throughout the system which brings additional complexity to the entire system (network and UE) that must then tolerate both.
-
Introducing a 5GS-specific 3-byte TAC in E-UTRA cells connected to 5GC and EPC requires the broadcast of this TAC for 5GS UE in addition to the legacy 2-byte TAC for EPS UE which has some negative impact on the radio interface (broadcast) – however this is clearly not a showstopper.
-
Allowing two different TAC formats for NR raises the question of equivalence between the 2-byte range and part of the 3-byte range. E.g. is a 3-byte TAC with a leading first byte equal to zero equivalent to the corresponding 2-byte TAC?
-
The introduction of a 3-byte TAC for all RATs in 5GS has no impact to legacy deployments. Furthermore, it also allows an operator to keep existing E-UTRA + TA planning unchanged when bringing 5GC connectivity to an existing deployment. The same granularity can be used, the same values (albeit with 3 bytes) could also be used.
3
Proposal

Given the considerations in §2, it is proposed that the 5G System uses a single TAC format i.e. 3-byte regardless of the RAT (E-UTRA, NR) and regardless of 3GPP Access and N3GPP Access. 
Proposal: The 5G System shall support a single TAC format i.e. 3-byte format for E-UTRA, NR and N3GPP Access.
4
Conclusions
Proposal: The 5G System shall support a single TAC format i.e. 3-byte format for E-UTRA, NR and N3GPP Access.

A corresponding CR to 23.501 in [3] and reply LS to RAN3 in [4] are available.
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