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1. Introduction
In the last meeting, a CR [1] was agreed on the Forbidden Tracking Areas for the public networks. However, even with this CR, the concept on the Forbidden Tracking Areas are not very clear in the current 38304 spec. In this paper, we just give a short discussion on the two different Forbidden Tracking Areas types and analyze the impact on the SNPN networks.
2. Discussion
In this chapter, we first give a short description on the two forbidden tracking area types, then analyze the UE’s different action within these two tracking areas types and the impact on the UE operating in the SNPN mode.
According to [1], the NAS will maintain and inform the AS layer with 2 lists of 5GS forbidden tracking areas (Annex A): one is the list of "5GS forbidden tracking areas for roaming" and the other one is the list of "5GS forbidden tracking areas for regional provision of service". These two forbidden tracking area lists are maintained at the UE side based on the different rejected cause, e.g. when the network reject the UE with cause #12, the UE NAS will store the current TAI in the list of "5GS forbidden tracking areas for regional provision of service", and when the reject cause is #13 or #15, the UE NAS will store the current TAI in the list of "5GS forbidden tracking areas for roaming" (Annex B). Besides, in the Annex C, we also can see that, there is an informative description [2] on the different reject causes as below:
	Cause #12 – Tracking area not allowed
Cause #15 – No suitable cells in tracking area
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a tracking area where the UE, by subscription, is not allowed to operate, but when it should find another allowed tracking area in the same PLMN or an equivalent PLMN or the same SNPN.
NOTE 2:	Cause #15 and cause #12 differ in the fact that cause #12 does not trigger the UE to search for another allowed tracking area on the same PLMN or SNPN.


In the NOTE 2, it emphasizes that the cause #12 does not trigger the UE to search for another allowed tracking area on the same PLMN or SNPN though it can only get limited service under the current TA, in other words, the UE that was rejected with cause #12 shall not enter into any cell selection state, instead, it shall take this cell as suitable cell and execute the cell selection and reselection just same as under the other suitable cells (e.g. the suitable cells with the normal service). 
Observation 1: The “5GS forbidden tracking areas for regional provision of service” is maintained for a special Cause #12, and this cause the does not trigger the UE to search for another allowed tracking area on the same PLMN or SNPN.
If we go back to the 2/3 G discussion history, we can find that this cause value has been used from 2/3 G, and because of this cause, there was an exception description in the 304 series protocol [3].
	[bookmark: _Toc464958986][bookmark: _Toc501154260][bookmark: _Toc464959440][bookmark: _Toc501154345][bookmark: _Toc464960022][bookmark: _Toc494552615][bookmark: _Toc525712234][bookmark: _Toc132080646]4.3	Service type in Idle and Connected Mode [3]
A cell that belongs to a LA that is forbidden for regional provision service is suitable but provides only limited service.


The description on this exception was introduced in [4], which is also for the cause #12. Just as described in [4], “UE shall at reception of location registration reject with cause #12 memories the LA on the list of forbidden LAs for regional provision of service and perform cell selection. According definition of suitable cell in [3], this is not a reason for considering this cell as not suitable”, the UE shall not execute any cell selection, instead, it shall take this cell as suitable cell and execute the cell selection and reselection as the other suitable cells that with normal services. 
Observation 2: Form the 2/3G, the cell in “forbidden LAs for regional provision of service” was taken as suitable cell and the UE take the same cell selection and reselection actions as the other suitable cells (e.g. the suitable cells that with normal services).
Then we back to the NR, for the UE operating in the SNPN, as the above NOTE 2 clarified, the UE operating in the SNPN mode shall also not trigger the UE to search for another allowed TA. To comply with this NOTE, the UE operating in the SNPN mode shall also take the cell belongs to the "5GS forbidden tracking areas for regional provision of service" as suitable cell, otherwise, it may trigger the UE to do any cell selection, which is not the CN intention with this cause.
	NOTE 2:	Cause #15 and cause #12 differ in the fact that cause #12 does not trigger the UE to search for another allowed tracking area on the same PLMN or SNPN.


Proposal 1: The UE operating in the SNPN mode shall take the cell belongs to the "5GS forbidden tracking areas for regional provision of service" as suitable cell.
For the UE not operating in the SNPN mode, the cells in the "5GS forbidden tracking areas for regional provision of service" can still provide the limited service, but for that the SNPN network doesn’t support PWS and the emergency call, for the UE operating in the SNPN mode, the SNPN cell that belongs to the "5GS forbidden tracking areas for regional provision of service" can’t provide any service.
Proposal 2: For the UE operation in the SNPN mode, the SNPN cell that belongs to the "5GS forbidden tracking areas for regional provision of service" can’t provide any service.
Based on above proposals and observations, some modification is needed for the current 38304 spec, and the related CR was included in [5].
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: The “5GS forbidden tracking areas for regional provision of service” is maintained for a special Cause #12, and this cause the does not trigger the UE to search for another allowed tracking area on the same PLMN or SNPN.
Observation 2: Form the 2/3G, the cell in “forbidden LAs for regional provision of service” was taken as suitable cell and the UE take the same cell selection and reselection actions as the other suitable cells (e.g. the suitable cells that with normal services).
Proposal 1: The UE operating in the SNPN mode shall take the cell belongs to the "5GS forbidden tracking areas for regional provision of service" as suitable cell.
Proposal 2: For the UE operation in the SNPN mode, the SNPN cell that belongs to the "5GS forbidden tracking areas for regional provision of service" can’t provide any service.
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5. Annex 
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Annex B: UE’s action on the different rejected causes
Cause #12 – Tracking area not allowed
1)	the UE is not operating in SNPN access mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for regional provision of service" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE. If the REGISTRATION REJECT message is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for regional provision of service" for non-integrity protected NAS reject message; or
2)	the UE is operating in SNPN access mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for regional provision of service" for the current SNPN and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE. If the REGISTRATION REJECT is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for regional provision of service" for the current SNPN for non-integrity protected NAS reject message.
#13	(Roaming not allowed in this tracking area).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall delete the list of equivalent PLMNs (if available) and reset the registration attempt counter.
	If:
1)	the UE is not operating in SNPN access mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE or optionally 5GMM-DEREGISTERED.PLMN-SEARCH. If the REGISTRATION REJECT message is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for roaming" for non-integrity protected NAS reject message; or
2)	the UE is operating in SNPN access mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" for the current SNPN and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE or optionally 5GMM-DEREGISTERED.PLMN-SEARCH. If the REGISTRATION REJECT message is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for roaming" for the current SNPN for non-integrity protected NAS reject message.
	If the UE is registered in S1 mode and operating in dual-registration mode, the PLMN that the UE chooses to register in is specified in subclause 4.8.3. Otherwise the UE shall perform a PLMN selection or SNPN selection according to 3GPP TS 23.122 [5].
#15	(No suitable cells in tracking area).
	The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete any 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter.
	If: 
1)	the UE is not operating in SNPN access mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE. If the REGISTRATION REJECT message is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for roaming" for non-integrity protected NAS reject message; or 
2)	the UE is operating in SNPN access mode, the UE shall store the current TAI in the list of "5GS forbidden tracking areas for roaming" for the current SNPN and enter the state 5GMM-DEREGISTERED.LIMITED-SERVICE. If the REGISTRATION REJECT message is not integrity protected, the UE shall memorize the current TAI was stored in the list of "5GS forbidden tracking areas for roaming" for the current SNPN for non-integrity protected NAS reject message.
Annex C: Cause values for 5GS mobility management
Cause #12 – Tracking area not allowed
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a tracking area where the HPLMN or SNPN determines that the UE, by subscription, is not allowed to operate.
NOTE 1:	If 5GMM cause #12 is sent to a roaming subscriber the subscriber is denied service even if other PLMNs are available on which registration was possible.
Cause #13 – Roaming not allowed in this tracking area
	This 5GMM cause is sent to a UE which requests service, or if the network initiates a de-registration request, in a tracking area of a PLMN or SNPN which by subscription offers roaming to that UE but not in that tracking area.
Cause #15 – No suitable cells in tracking area
	This 5GMM cause is sent to the UE if it requests service, or if the network initiates a de-registration request, in a tracking area where the UE, by subscription, is not allowed to operate, but when it should find another allowed tracking area in the same PLMN or an equivalent PLMN or the same SNPN.
NOTE 2:	Cause #15 and cause #12 differ in the fact that cause #12 does not trigger the UE to search for another allowed tracking area on the same PLMN or SNPN.




