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Background: This discussion paper is related to the subject brought up in C1-121111, C1-122186 and C1-122187
1.
General
The ensuing discussions on the topic brought up in C1-121111, C1-122186 and C1-122187 have progressed to a point where in our understanding  when the NW rejects the UE indicating "Severe network failure",  the UE is  to:-
1. set its attempt counter to 5;

2. go into a PLMN search process and move away from the NW that rejected UE with "Severe network failure";

3. the UE refrains from selecting back to the NW that provided the reject cause "Severe network failure" for a duration of time;

After that duration of time the UE can consider that the NW that provided the reject cause "Severe network failure" for selection once again but not necessarily immediate select back to that PLMN+RAT.
In the discussions, it is understood that the concern is more about home subscribers than roamers repeated reattempts to access the failing NW and the need is that the UE refrains from selecting back to the NW that provided the reject cause "Severe network error". Essentially that PLMN + RAT is to be considered a temporary forbidden PLMN.
As the intention is for the NW to reject the UE at registration or  registration updates, a timer that exists in those EMM procedures could  be a candidate. T3402 has been suggested as such a timer.

On the other hand as the concern is more on home subscribers and as HPLMN operators can configure T (of 23.122) upon whose expiry the UE shall attempt to get back to HPLMN, it is also suggested that timer T (of 23.122) be just that guard timer.
There is also the suggestion to use a new timer.

2.
Discussion
2.1
Applicability of timer T (of 23.122)
Timer T (of 23.122) is specifically designed to trigger a roaming UE to attempt a search for its HPLMN (or EHPLMN or higher priority PLMNs). For the case in discussion, the UE is rejected by its HPLMN with the reject cause "Severe network failure" needs to select away from HPLMN to another PLMN. So when in that PLMN that UE will be in a roaming situation and timer T as presently mandated by 23.122 must apply, thus T would seem suited to be a guard timer for this case under discussion.

Moreover, T is configurable by the HPLMN operator. It has a range of 6 mins to 8 hours and has a default value of 60 mins.

However, T is essentially a timer to trigger attempts to get back to preferred PLMNs (HPLMN, EPLMNs and higher priority PLMNs) while here the understanding is that the NW that sent " Severe network failure" wants the UE to not consider it as a preferred PLMN more a temporary forbidden PLMN.
2.2
Setting, starting and stopping of T3402

T3402 can be provided to UE by its registered PLMN through ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT and that value (provided by the RPLMN) could be used even in another NW e.g. ePLMN - see 24.301, subclause 5.3.6. However, also stated in 24.301 subclause 5.3.6, if the UE's attempt counter is equal to 5, then the default value of 12 mins is used.
In context of this discussion, present specification states that T3402 is started when the UE's attempt counter reaches 5 on Attach or TAU procedure. Until T3402 expires, UE must not retry Attach or TAU to that PLMN, e.g. PLMN_V (where it has reattempt limit is reached). See here an extract from TS 24.301
	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T3402
	Default 12 min.

NOTE 1
	EMM-DEREGISTERED

EMM-REGISTERED
	At attach failure and the attempt counter is equal to 5.

At tracking area updating failure and the attempt counter is equal to 5.
	ATTACH REQUEST sent

TRACKING AREA UPDATE REQUEST sent
	Initiation of the attach procedure, if still required or TAU procedure


But UE can attempt a PLMN selection when T3402 is running and when UE does that and starts a registration attempt on that newly chosen PLMN e.g. PLMN_A, the UE will stop T3402 as part of the registration procedure. See here an extract from TS 24.301.
5.5.1.2.2
Attach procedure initiation

In state EMM-DEREGISTERED, the UE initiates the attach procedure by sending an ATTACH REQUEST message to the MME, starting timer T3410 and entering state EMM-REGISTERED-INITIATED (see example in figure 5.5.1.2.2.1). If timer T3402 is currently running, the UE shall stop timer T3402. If timer T3411 is currently running, the UE shall stop timer T3411. 

2.3
Interactions of T and T3402
As seen from above T3402 is stopped when a UE starts the Attach procedure. So in the context of this discussion when UE is to do a PLMN selection upon receipt of reject cause "Severe network failure" that T3402 if running will get stopped.
In fact even if the discussion of C1-121111, C1-122186 and C1-122187 did not propose a PLMN reselection on receipt of reject cause "Severe network failure" it could be that expiry of T will cause a new PLMN to be selected and at that point the UE will attempt to register to that new PLMN and then T3402 is stopped. With that, the next expiry of T the UE will consider the PLMN that provided the reject cause "Severe network failure" as possible candidate (if in coverage of that PLMN).
Figure 1 and Figure 2 illustrates further interactions of T and T3402 where one can see that the results are not the expected outcome requirements in C1-121111.

So we see that :-

· T3402 as presently specified is stopped when UE attempts registration upon PLMN reselection

· T has an influence on stopping of T3402 but as presently specified in 3GPP specifications, T3402 has no influence on starting or stopping of T.

· T is a periodic timer designed to periodically search for preferred PLMNs and is unrelated to EMM procedural timers such as T3402.
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Figure 1.
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Figure 2.
From the above figures and discussions one could right ask the questions:-

1. What if T3402 is not stopped upon initiation of Attach (in new selected PLMN)? 
2. What if T3402 is kept running even when T expires and PLMN selection deferred till T3402 expires?

To question 1, the answer is that would mean some fundamental well established EMM procedures have to change. It might even be that is a need to establish why T3402 was started so that there be options on whether to stop or continue T3402 at Attach attempt. These will, in our view, mean (extensive) impacts to EMM.

To question 2, the answer is that would be a contradicting a direct service requirement and certainly SA1 need to be consulted. Additionally, there will be impacts to EMM and 23.122.
However, the proposal of using T as the timer to backoff reselecting the PLMN+RAT (combination) that provided the reject cause "Severe network failure" is not fool-proof either. In Figure 2, if T is used as the guard timer, the result will also not meet the objective. Further, we stress, T (of 23.122) is a periodic timer laid down by a well-established 3GPP service requirements requiring the UE to periodically scan for its HPLMN, EPLMN(s) and higher priority PLMNs. Instead the purpose here is really to view the PLMN+RAT that sent the reject cause "Severe network failure" as, albeit temporarily, a FPLMN. On the other hand, if in Figure 2 step 5, we were to stop and restart T after selection to another PLMN, we are of the opinion that that would conflict with 3GPP service requirements as that would inadvertently extend the home operator configured time the UE has to do its periodic scan for preferred PLMNs. Before accepting changes along these lines, SA1 must be consulted.
3.
Conclusions and proposals
After analysis, in our view:-
i. We consider using T3402 will not provide the desired behaviour. Using T3402 will have impacts to 24.301. There might even be impacts to well established service requirements.

ii. Using T is not fool-proof either. 

iii. In some cases where we consider ignoring required well-established actions on expiry of T, we need to consult SA1 to check if we will not contravene service requirements.
iv. If faced with using T3402, we would rather instead, consider a new timer.
Considering that motivation and desire is to temporarily remove the serving network that provided the reject cause " Severe network failure" for a period of time from the pool of available and allowable PLMNs we request CT1 to consider the following proposal to move out of the impasse:-
A. Although a new timer is used, there is no need to formally introduce and specify a new timer in our specifications.
B. Introduce specification text that says that UE upon receiving reject cause "Severe network failure" does for a period of time (may be implementation specific or may be configurable by the home network operator through some means) consider the network + RAT combination that provided that reject cause as not allowable – essentially forbidden - and proceed with PLMN selection as specified in 23.122.
With this proposal all the existing interactions of timers are left untouched, i.e. as currently specified. There is also no need to fully specify the implementation details to achieve the desired outcome. What is more, no new timers to guard PLMN selection need to be specified.
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