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1. Abstract

This paper evaluates the UE behavior upon reception of #76 cause value and checks how to implement CR. 

2. Discussion

2.1 Whether to use NW signalled timer and distance value
In CT1#133 e-meeting, use of whether NW signalled timer value and distance value is supported optioanlly was discussed but there was no conclusion. So, CT1 asked SA2 questions related to it (C1-217451), as a result, SA2 responded S2-2201845 as below.

	· During the stage-2 design and the preceding study, SA2 did not consider a backoff mechanism where the UE may retry access to the same PLMN based on expiry of a minimum time or the UE moved to a position at a minimum distance away from the location where the cause value #78 was received. 
· SA2 has discussed the topic and there was no consensus on whether the backoff mechanism with values signalled from the network (either for time or distance) is useful or not.


Since, there is no agreement for SA1 and for SA2, we propose not to use NW signalled timer value and distance value.

Proposal 1. We prefer not to use NW signalled value. We propose to remove NW signalled timer value and distance value.
2.2 Indication of country of UE location
According to the Reply LS from SA1 (S1-214208) and SA2 (S2-2201844), there is no requirement for indication of country of UE location in SA1 perspective and SA2 perspective. So, we prefer removing “indication of country of UE location” in TS 24.501.

Proposal 2. We prefer to remove “indication of country of UE location”.
2.3 UE location where receiption of cause value #76

The original purpose of using “PLMN not allowed to operate at the present UE location” was for solving KI#2 which is described below in TR24.821. 
	Key issue #2 : Use of core network of PLMN in country where UE is located. 
KI#2 on PLMN search resulting from network informing the UE that NW is unable to provide service to UE's physical location has the following study points:

a) how the UE determines which PLMN(s) can be selected in determined country of its physical location (if it is determined that the UE is not in an international area);

In [8] and [13], SA3-LI has established the requirement that "Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located".


So far, it has removed “indication of country of UE location” according to the SA1 and SA2 requirement.

However, according to the KI#2 conclusion above, blocking for a PLMN and no access to specific area or for a period of time is intended to meet SA3-LI requirement. To meet this SA3-LI requirement, the UE prohibits the PLMN for a specific area or period based on the UE implementation timer value or the UE implementation distance value upon receipt of a REGISTRATION REJECT with cause value #78 from physically located.
However, the NW does not provide any location information or country information. The NW only provides registration reject with cause value #78. Even though the TS23.501 describes that the AMF should not reject the request or deregister the UE unless it has sufficiently accurate UE location information to determine that the UE is located in a country in which the PLMN is not allowed to operate, the AMF could misconfigure UE with cause value #78 and the location information to be determined by AMF could not be accurate. 

In this scenario, UE could perform unnecessary preventing a PLMN selection procedure.

For example, Let’s assume that the country A (PLMN #1 : allowed) and the country B (PLMN #2 : not allowed) are adjacent. When the UE was in country A, the NW might consider that as if the UE is in country B and misconfigure the UE. Then, even though the UE can access PLMN #1 and transmit data via PLMN #1, the UE stores the PLMN identity for the PLMN which sent a message including 5GMM cause value #78 in the list of “PLMNs not allowed to operate at the present UE location” and enters the state 5GMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection procedure. When the UE perform a PLMN selection, the UE shall not consider that PLMN as PLMN selection candidate for satellite NG-RAN access technology. It means that if location misconfiguration happens, the deadlock happens and there is no way to recover. The way is to wait until UE implementation timer is expired or the distance to the current location is larger than a UE implementation distance value.

But, still, the UE could perform unnecessay preventing a PLMN  selection procedure which cause malfunction for the UE. 
Also, in boader area, it could be happened.

Proposal 3. We propose that UE location IE will be added in Registration Reject message.
If the UE location IE is used, the UE can determine accurate country based on NW based UE location and UE location itself. If the UE verifies the country based on the UE location IE and the UE considers the NW location configuration invalid, the UE can ignore the cause value #78.
Proposal 4. If the selected or registered PLMN is different with PLMN ID in the UE location IE, the UE does not store that PLMN in the list of “PLMNs not allowed to operate at the present UE location”. 
3. Proposal

Proposal 1. We propose not to use NW signalled value.

Proposal 2. We propose to remove “indication of country of UE location”.
Proposal 3. We propose that UE location IE will be added in Registration Reject message.

Proposal 4. If the selected or registered PLMN is different with PLMN ID in the UE location IE upon reception REGISTRATION REJECT message with cause value #78 or DE-REGISTRATION REQUEST with cause value #78, the UE does not store that PLMN in the list of “PLMNs not allowed to operate at the present UE location”. 
