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1 Introduction

At the RAN2#101 meeting, the LS [1] from RAN3 on the TAC extension for NR and NG-RAN was discussed and the conclusion is that no RAN2 will be sent until RAN2 has discussed further. The LS is as follows:
	1. Overall Description:

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.

2. Actions:

To RAN2, SA2 group.

ACTION: 
RAN3 asks RAN2 and SA2 groups to take the above into account and provide feedback.



This paper briefly discusses the impact on RAN2 of the introduction of extended TAC in NR and NG-RAN.
2 Discussion
CT1 LS [2] has also been sent to RAN2 and ask RAN2 the following question:

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.

In the last meeting, new TAC field for LTE connecting to 5GC will be introduced (separate from TAC for EPC, to enable different TAC value for EPC and 5GC) was agreed in the last RAN2 meeting. 

Proposal 1: RAN2 to reply the CT1 that the if an eNB is connected both to an EPC and to a 5GC, the eNB will broadcast 2 TAI values for EPC and 5GC respectively.
Signaling Impact on RAN2 of extended TAC in NR and NG-RAN
As explained in the LS from RAN3, the motivation of extending TAC in NR and NR-RAN is to increase deployment flexibility for operators in a backwards compatible way. Currently in LTE, TAC (part of TAI) is defined in S1AP as OCTET STRING (SIZE(2)). Instead, in the LS, it proposed to introduce a TAC extension in NGAP, defined as OCTET STRING (SIZE(3)). And in the NGAP, there should be a CHOICE between the legacy TAC and the extended TAC within the TAI IE. 
In addition to this, a limitation that an ng-eNB shall use a TAC having the same format as in E-UTRAN specified in the attached CR in the LS from RAN3.
Based on the above, irrespective whether 2-octet or 3-octet TAC is used, the only impact from RAN2 point of view is for SIB1 and measurement result. 
To be more specific, the TAC broadcast in the system information need to be updated as below:

· Case 1: the cell is an NR cell

The TAC is either 2-octet or 3-octet long, which needs to include a choice structure to allow selection of these alternatives in both SIB1 and MR.

· Case 2: the cell is an LTE cell which only connects to EPC

The TAC is 2-octet long, and nothing needs to be changed in RAN2.

· Case 3: the cell is an LTE cell which only connects to 5GC

Based on the agreement from RAN3, nothing needs to be changed in RAN2. The uncertain issue is whether the TAC extension is allowed in this case.

· Case 4: the cell is an LTE cell which connects to both EPC and 5GC

Both TACs for EPC and 5GC need to be included in both SIB1 and MR. The uncertain issue is whether the TAC extension is allowed in this case.

Proposal 2: The only change in RAN2 is to update SIB1 and Measurement Result.
Further analysis on the necessity of extending TAC
Based on the above, if RAN3 agreement is kept unchanged, when the UE moves between an NR cell for Case 1 and another LTE cell for Case 2/3/4, there seems no problem as the NR cell can be configured with 2-octet TAC and no additional TAU would be triggered for these cases. However in this case it is possible to trigger TAU procedure when the UE moves between this NR cell and another NR cell using 3-octet TAC. 

On the opposite, if the RAN3 agreement is changed to also allow 3-octet TAC for case 3&4, then when the UE moves between LTE and NR cells the LTE cells connecting to 5GC can always use 3-octec TAC and no additional TAU would be triggered for these cases. However in this case it is possible to trigger TAU procedure when the UE moves between this LTE cell and another LTE cell using 2-octet TAC only.

The above analysis actually is already out of scope of RAN2 and should be further analyzed by CT1/SA2. However it is worth mentioning that since LTE, we already have mechanisms to avoid unnecessary TAU procedures by configuring a TA list across different tracking areas, which is quite straight forward to be reused to solve the above problem. Therefore from the sourcing company’s view, nothing is technically broken from RAN2 point of view and the impact on the core network should be analyzed by suitable groups.

Proposal 3: irrespective 2-octet TAC or 3-octet TAC is used, there is no serious technical issue from RAN2 point of view and the impact on TAU shall be discussed in CT1/SA2.
3 Conclusion
Proposal 1: RAN2 to reply the CT1 that the if an eNB is connected both to an EPC and to a 5GC, the eNB will broadcast 2 TAI values for EPC and 5GC respectively.

Proposal 2: The only change in RAN2 is to update SIB1 and Measurement Result.
Proposal 3: irrespective 2-octet TAC or 3-octet TAC is used, there is no serious technical issue from RAN2 point of view and the impact on TAU shall be discussed in CT1/SA2.
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