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1. Introduction
In TR 24.821, a part of KI#6 (PLMN search for satellite access) sets out whether a UE in satellite access to 5GC need to adjust the guard timer on triggering the search for higher priority PLMN(s). This pCR proposes on resolution of that part of KI#6.
NOTE:
That guard timer, upon whose expiry triggers the U Eto perform a (background) serach for higher priority PLMNs is in TS 23.122, named as timer T. 

2. Reason for Change
For KI#6 (PLMN search for satellite access) in TR 24.821, the following text can be found:-
The range for the search interval for periodic search for higher priority PLMNs is specified in TS 23.122 [3]. Currently, there are two different search interval ranges: for non-NB-IoT UE, and for NB-IoT UE, respectively. What interval will be used for PLMN search in satellite access needs to be studied.
…….

-
Whether the need to have a separate range of values for the search interval for periodic search for higher priority PLMNs in satellite access;

Firstly, let's consider the history and where the requirement came from that NB-IoT UE ought to have a different range of that guard timer T. After that, let's consider if such requirements as that for increasing timer T for NB-IoT UEs exist for UE in satelllite access. 
The CR in C1-163109 (agreed at CT1#98, Osaka, May 2016) introduced the longer range for timer T extending the range to between 2 hours to 240 hours, with a default of 72 hours if no value of T is stored in the USIM. This 23.122CR0292r7 was agreed due to RAN2's request in incoming LS C1-161743 (R2-161945) received at CT1#97 (Ljubljana, April 2016). RAN2's reason for this increase is that NB-IoT devices are expected to have a 10+years of battery life and that is not acheivable if T is keep in the range of 6 minutes to 8 hours, see text here extracted from C1-161743.
During the discussion many operators and UE vendors indicated that even the maximum value of 8h to perform a power consuming search for higher priority PLMN would unnecessarily drain the UE battery (where typically NB-IoT devices might only be active once a day or even less often).

In order to achieve the required 10+ years battery lifetime for NB-IoT devices RAN2 suggests to extend the value range for the search for higher priority PLMN significantly beyond 8h. Maximum values of up to 2 weeks (= 168h) were suggested for NB-IoT devices.
Looking back in C1-161743, it is clear that the concern was about meeting the battery lifetime requirements of NB-IoT devices and not so much about the coverage those NB-IoT devices would be in, so i.e its about battery consumption and not about searching for PLMNs in reduced coverage scenarios. This concern about battery consumption and expectance of a 10+ years battery lifetime does not exist for UE in satellite access mode.
So as UEs in satellite access mode are not like NB-IoT devices which have restricted battery requirements but more like UEs in normal everyday use by the average human user who can charge their mobile phones from time to time. Thus this pCR proposes that for KI#6 and what concerns the range of values for timer T, there is no need to do anything other than to adopt what is in present TS 23.122, subclause 4.4.3.3.1, i.e the range of value for timer T for UE in satellite access can remain as that for non-NB-IoT UEs.
Apart from UE in satellite access using the the value of T as that provisioned in the USIM, this pCR also considers that the value of timer T can also be provisioned to the UE in the MinimumPeriodicSearchTimer leaf of the NAS configuration Management Object as specified in 3GPP TS 24.368. This would allow NTN Operators to set what is a minimum value of T to fit their considerations for UEs operating in satellite access and coverage.
3. Conclusions

We conclude that for satellite access, the range of valuess for timer T for serach for higher priority PLMNs can be the same as that used for non-NB-IoT UEs. With that, we have also submitted a draft outoing LS in C1-207102, to be sent to SA1 and RAN2 so those WGs can, if needed, align their TS to that CT1 decision.
4. Proposal

It is proposed to agree the following changes to 3GPP TR24.821 v0.1.0
* * * First Change * * * *
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6
Solutions

6.Y
Solution#Y: Range of values for timer T for UE in satellite access
6.X.1
Introduction
This solution is intended to resolve the range of value for timer T, described within KI#6(PLMN search for satellite access).

Presently, for the purpose of setting the value of Timer T (see 3GPP TS 23.122 [3], the UE is considered to be a non-NB-IoT UE or a NB-IoT UE. This differentiation came about from a request from RAN2 detailed in C1-161743 and subsequent CT1 agreed CR in C1-163109. 
NOTE:
The stage 1 requirement for the different range of values for timer T was introduced in 22.011CR0235.
As detailed in C1-161743 and C1-163109, the need for a longer range of values for timer T, is to meet the expectation that NB-IoT devices have a 10+years of battery life and is not about NB-IoT UEs operating under restricted or limited NB coverage.
However, a UE operating in satellite access mode face no such battery lifetime expectations. Indeed UEs in satellite access mode are not like NB-IoT devices but more like UEs in normal everyday use by the average human user who can charge their mobile phones from time to time.
Thus for the purpose of setting timer T, a UE in satellite access mode can be considered as a non-NB-IOT UE. Moreover, the same use of any setting for timer T in the USIM as specified in 3GPP TS 31.102 [y] and the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [x] can be reused as it is today.
6.X.2
Functional and procedural descriptions of solution
The principle of this solution is to consider that UE in satellite access mode, be considered for the purpose of setting the value of timer T, as a non-NB-IoT UE as described in 3GPP TS 23.122 [3], subclause 4.4.3.3.1.
Thus, for a UE that is accessing the 5GC through satellite access, T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If no value for T is stored in the SIM, a default value of 60 minutes is used for T.
If the UE is configured with the MinimumPeriodicSearchTimer as specified in 3GPP TS 24.368 [x] or 3GPP TS 31.102 [y], the UE shall not use a value for T that is less than the MinimumPeriodicSearchTimer. If the value stored in the SIM, or the default value for T (when no value is stored in the SIM), is less than the MinimumPeriodicSearchTimer, then T shall be set to the MinimumPeriodicSearchTimer.
6.X.3
Impacts
This solution has no impacts to what is already specied for the range and value of timer T.
* * * End of Change * * * *

