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1 Introduction
RAN2 has received a liaison statement from CT1 with regard to possible impact of considering all TAs of a PLMN as forbidden TAs for roaming in C1-134370 [1]. In this regard, CT1 requests RAN2 feedback on:

1) whether there would be any access stratum impact to enable all TAs in a PLMN to be considered as "forbidden tracking areas for roaming"?

2) whether RAN2 would see the need to make any change to their specifications? 

This paper briefly explains background of the issue, discusses impacts and proposes a way forward.
2 Discussion

2.1 Background
Reject cause #15 (no suitable cells in tracking area) is used in following cases:

· LTE capable UE in HPLMN or VPLMN but user has no subscription to access LTE

· LTE capable UE in VPLMN, user has an LTE subscription but the VPLMN has no LTE roaming agreement with the HPLMN.

Upon reception of the cause, the UE adds the current TA to the forbidden TA list and searches for a suitable cell of another TA or LA. The problem is that same situation occurs again when UE moves into coverage of a different LTE TA. In order to address the problem a new IE was proposed to inform the UE that all TAs of the PLMN are forbidden [2]. Hence the UE will not attempt a TAU when it moves into coverage of a different LTE TA.
CT1 would like to understand if the proposal has any impact to handling of a list of forbidden tracking area in access stratum of the UE.

2.2 Impact Analysis

The question is how to treat all TAs of a PLMN in the list of forbidden tracking areas. According to TS24.301 Section 5.3.2, the list of "forbidden tracking areas for roaming" shall accommodate 40 or more TAIs. When the list is full and a new entry has to be inserted, the oldest entry shall be deleted. Therefore the UE will not store all tracking areas, and indeed the UE can not know all the TAs of a PLMN. Instead the UE implementation may use a special TAI value to represent all tracking areas. The special value may be implementation specific. For example it could be TAI containing TAC value of 0 (According to Section 9.9.3.32 of TS24.301 TAC value of 0 has a particular meaning when it is stored in the USIM but can not be a TAC value broadcast by the network, and hence could be used in the list of "forbidden tracking areas for roaming" be used to represent all TAs of a PLMN).  The special TAI should not be deleted by a new entry when the list is full.
	TAC, Tracking area code (octet 5 and 6) 

In the TAC field bit 8 of octet 5 is the most significant bit and bit 1 of octet 6 the least significant bit. 

The coding of the tracking area code is the responsibility of each administration except that two values are used to mark the TAC, and hence the TAI, as deleted. Coding using full hexadecimal representation may be used. The tracking area code consists of 2 octets.

If a TAI has to be deleted then all bits of the tracking area code shall be set to one with the exception of the least significant bit which shall be set to zero. If a USIM is inserted in a mobile equipment with the tracking area code containing all zeros, then the mobile equipment shall recognise this TAC as part of a deleted TAI.


When the UE checks the suitability of a cell during cell (re-)selection, then the UE will need to check whether the PLMN part of the TAI of the cell is stored in the "forbidden tracking areas for roaming" along with the special TAC. 

Based on the above analysis the impact to the UE access stratum is very minor or negligible.
Observation 1: Degree of the access stratum impact to enable all TAs in a PLMN to be considered as "forbidden tracking areas for roaming" will be implementation specific but likely to be very small.

It should be noted that the use of a special TAC value to mean 'all TAs of the PLMN' are forbidden, is just an example implementation that used to show that the UE access stratum impact is very minor, it is not the intention to limit UE implementations by specifying this approach. 

2.3 Specification Impact
The definition of suitable cell as specified in TS 36.304 includes the condition:


The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

As described in section 2.2, the NAS specification 24.301 currently specifies that TAs are added to a list of "forbidden tracking areas for roaming". If 24.301 were to be modified as discussed in the LS [1], then it would require that the UE considers all TAs of the PLMN to be forbidden. It could be viewed that this new requirement is not fully consistent with suitability condition quoted above, as the TA of a candidate cell would not actually be part of the list of "forbidden tracking areas for roaming" - it would instead be in the list represented by a special TAC value meaning all TAs in the PLMN are forbidden, or the information provided from NAS to AS by some other implementation.
In our opinion, when the requirements of the two specifications 24.301 and 36.304 are read and understood together then it would be sufficiently clear as to how the UE would be required to behave. Consequently, our opinion is that no update to 36.304 would be needed.

Observation 2: If CT1 would agree the proposed change then no modification to RAN2 specification 36.304 would be required.

However, if the opinion in RAN2 is that some clarification of 36.304 would be beneficial then a very small update such as the following could be considered.

The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

3 Conclusion
Based on the observations above, we propose to send a response LS to CT1 stating:
· Answer to Question 1):
RAN2 considers the degree of impact will be implementation specific but likely to be very small.
· Answer to Question 2)
RAN2 considers that the specifications as a whole (i.e. both AS and NAS specs) would be sufficiently clear without any need the changes .
Draft LS is available in [3]
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