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Abstract: this document proposes a way forward for the issue of Automatic re-attach following TAU reject or Service Request reject as outlined by RAN5 in their LS in R5-110835 / C1-111637 [1].
1 - Introduction

As indicated in their LS in [1], last RAN5 “couldn’t reach a consensus on whether the UE should use the existing NAS signalling connection or establish a new signalling connection to perform the re-attach following reception of Service Reject with cause #9. Similar situation exists for the cases Service Reject with cause#10 and TAU reject (both normal and combined) with causes #9, #10 and 40 for Rel8 UEs”.
RAN5 is seeking guidance from CT1 on the expected UE behaviour, with primary focus being Rel-8 conformance testing. Therefore, CT1 should first address the issue for Rel-8 with the aim to provide an answer to RAN5 LS. 
However, it is proposed that CT1 should not limit the discussion to Rel-8 but also consider other releases. Therefore, this document intends to give an answer to RAN5 concerns for frozen releases as well as open releases, by investigating the status in CT1 specification and by investigating the potential interoperability issues coming from possible different implementations.
2 - Discussion

2-1 Status in CT1 specifications

Back in February 2009 (see C1-091319 agreed at CT1#57, [2]), CT1 clearly specified in TS 24.301 [3] subclause 5.5.2.3.2 that for the network initiated detach procedure, “the UE shall, after the completion of the detach procedure, and the existing NAS signalling connection has been released, initiate an attach or combined attach procedure”. 
While it is legitimate that UE implementations also apply such behaviour for any case when re-attach is required, thus also for the case when the Tracking Area Update procedure is rejected with cause #9, #10 or #40, or for the case the Service Request procedure is rejected with cause #9 or #10, TS 24.301 [3] does not mandate such behaviour, as can be seen in the excerpt below from subclause 5.5.3.2.5 “Normal and periodic tracking area updating procedure not accepted by the network”:
#9

(UE identity cannot be derived by the network);


The UE shall set the EPS update status to EU2 NOT UPDATED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and eKSI. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


Subsequently, the UE shall automatically initiate the attach procedure.

NOTE 2:
User interaction is necessary in some cases when the UE cannot re-activate the EPS bearer(s) automatically.

If A/Gb mode or Iu mode is supported by the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [13] for the case when the normal routing area updating procedure is rejected with the GMM cause with the same value.

#10
(Implicitly detached);


The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.NORMAL-SERVICE. The UE shall delete any mapped EPS security context or partial native EPS security context. The UE shall perform a new attach procedure.
NOTE 3:
User interaction is necessary in some cases when the UE cannot re-activate the EPS bearer(s) automatically.

If A/Gb mode or Iu mode is supported by the UE, the UE shall handle the GMM state as specified in 3GPP TS 24.008 [13] for the case when the normal routing area updating procedure is rejected with the GMM cause with the same value.
[…]
#40
(No EPS bearer context activated);


The UE shall delete the list of equivalent PLMNs and deactivate all the EPS bearer contexts locally, if any, and shall enter the state EMM-DEREGISTERED.NORMAL-SERVICE. The UE shall perform a new attach procedure.

NOTE 4:
User interaction is necessary in some cases when the UE cannot re-activate the EPS bearer(s) automatically.

If A/Gb mode or Iu mode is supported by the UE, the UE shall handle the GMM state as specified in 3GPP TS 24.008 [13] for the case when the normal routing area updating procedure is rejected with the GMM cause value #10 "Implicitly detached".
Obviously, the above description also applies to the combined Tracking Area Update procedure. Also, the description for the Service Request procedure in case it is rejected with cause #9 or #10 is not repeated here, but is similar to the above description (the only difference is that the UE does not delete the list of equivalent PLMNs when the Service Request procedure is rejected, but this requirement does not affect the usage of the NAS signalling connection).
From the above excerpt, one cannot conclude that the UE has to wait for the NAS signalling connection release since there is no mention at all of the point in time when the UE has to re-attach to the network. 
One argument could be that, since the UE enters EMM-DEREGISTERED state, the UE has to wait to be in idle state to perform the cell selection procedure as described in TS 24.301 [3] subclause 5.2.2.4. However, it is our understanding that the state description is more informative than normative, and there can be cases when the UE will enter a different state, for example if the UE moves to a forbidden area it will enter EMM-DEREGISTERED.LIMITED-SERVICE state, not EMM-DEREGISTERED.NORMAL-SERVICE. So it is our understanding that the EMM state the UE should enter, as defined by CT1, cannot be used as an argument that the UE has to wait for the NAS signalling connection release before triggering the re-attach.
Additionally, assuming that it is the responsibility of the network to release the NAS signalling connection, there is no mechanism in TS 24.301 to address the scenario where the NW would not release the NAS signalling connection. CT1 have defined a quard timer T3440 and the appropriate UE requirements related to this timer, but so far the description in TS 24.301 subclause 5.3.1.2 does not take causes #9, #10 nor #40 into account.
Based on the discussion above, we believe that CT1 specification does not provide an unambiguous answer regarding the issue raised by RAN5 and we would like to propose a first conclusion:
Conclusion 1: there is no evidence, in 3GPP TS 24.301 [3], that the UE, after receiving TRACKING AREA UPDATE REJECT with cause #9, #10 or #40 or SERVICE REJECT with cause #9 or #10, has to wait for the NAS signalling connection release by the NW before triggering a new attach procedure. Consequently, both behaviours, i.e. UE reusing the existing NAS signalling connection or UE waiting for the NW to release the NAS signalling connection, are possible from specification point of view.
2-2 – What are the possible issues from these 2 options in CT1 specification?

The different scenarios coming from different possible interpretation of CT1 specifications are given in table below:
	
	
	NW allows reuse of NAS signalling connection
	NW releases NAS signalling connection
	

	
	UE reuses existing NAS signalling connection
	No interoperability issue, the re-attach is performed on existing NAS signalling connection.
	Interoperability issue
(case 1)
	

	
	UE waits for the release of NAS signalling connection
	Interoperability issue

(case 2)
	No interoperability issue, the re-attach is performed on a new NAS signalling connection.
	


The two scenarios when interoperability issues can be expected are case 1 and case 2. It should be noted that these cases are not only theoretical cases, since, as indicated in the LS from RAN5 in [1], some existing implementations already justify these cases.
Case 1: UE reuses existing NAS signalling connection / NW releases NAS signalling connection
As illustrated in the figure below for cause #9 received during TAU (figure can easily be derived for other cases when re-attach is required during TAU or Service Request), the UE will detect a release of the NAS signalling connection before the re-attach procedure is complete, i.e. before the UE receives an ATTACH ACCEPT. Consequently, the UE will conclude that the re-attach procedure has failed, and will start a reattempt timer, as specified in TS 24.301 [3] subclause 5.5.1.2.6, for case b). It is our understanding that in most cases the UE will start T3411 since the UE was most likely previously registered with the NW.
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As can be seen from the above figure, the consequence of non interoperable UE and NW implementations should be limited to a delayed re-attach. The delay is assumed to be in the order of 15 seconds in most cases, i.e. the delay is due to the reattempt timer T3411.
Case 2: NW allows reuse of NAS signalling connection / UE waits for the release of NAS signalling connection
As illustrated in the figure below for cause #9 received during TAU (figure can easily be derived for other cases when re-attach is required during TAU or Service Request), for the case the UE expects the NW to release the NAS signalling connection while the NW expects the UE to reuse the existing NAS signalling connection, there is a need for the UE to implement a guard timer, especially considering that the specification is ambiguous as to what the NW behaviour will be, but also assuming that a similar behaviour for the UE as the one defined in subclause 5.3.1.2 with the setting of timer T3340 is required in the UE. Similarly, the NW also probably has to maintain a guard timer in order to release the NAS signalling connection if the NW realizes, after a while, that the UE does not reuse the existing NAS Signalling Connection for re-attach purpose.
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As can be seen from the above figure, the consequence of non interoperable UE and NW implementations is again “limited” to a delayed re-attach, which delay is again expected to be in the order of a few seconds. This is based on the assumption that implementations, either on the UE side, or the NW side, or both, will use a guard timer to recover from unexpected situations.
Having reviewed the consequences of case 1 and case 2, we would like to propose the following conclusion:
Conclusion 2: case 1 and case 2, resulting from non interoperable UE and NW implementations, will generate a delay in re-attaching, but after this delay the UE should be able to re-gain service and the system will recover from the interoperability issues. Therefore it is concluded that case 1 and case 2 do not justify a change in frozen releases.
2-3 – Is there a need to change or clarify CT1 specifications for the “open release”?
The following options are possible:

1 Change CT1 specification to only allow the use of a new NAS signalling connection, i.e. align the description with the network initiated detach case
2 Change CT1 specification to only allow the reuse of the existing NAS signalling connection

3 Change CT1 specification in order to allow both behaviours and to remove the interoperability issues as pointed out in 2.1 
4 Do nothing, similarly as for frozen releases
While changing CT1 specification for the Tracking Area Update or Service Request procedure to align with the behaviour specified for the network initiated detach procedure (option 1) would be less an issue for an open release, one should also consider the possible drawback doing so. 
Indeed, the reuse of the existing NAS signalling connection has the obvious advantage that the re-attach should be much faster. Only allowing the UE to re-attach on a new signalling connection will delay the re-attach, so unless it is proven that reusing the existing NAS signalling connection causes further issues, option 2 should be the preferred option between option 1 and option 2. 

On the other hand, going for option 2 would probably mean that the existing behaviour defined for the network initiated detach also has to be changed, back to the original behaviour before CT1#57, which would also mean reverting SA2 decision.
It is therefore our understanding that there is no strong reason to push for either option 1 or option 2. Also, going for option 1 or option 2 would probably require some UE capability indication to the NW in order to handle legacy implementations differently from new implementations.
Additionally, in order to assess whether the change would be beneficial in an open release, one should also investigate the different scenarios when re-attach is requested. Cause #9 is used during inter-node mobility if the new node cannot derive the UE identity. Cause #10 will be used when the network implicitly detaches the UE, or when there is an MME restart. So it is assumed that causes #9 and #10 are used in non frequent scenarios. Last but not least, cause #40 should now be used by Rel-10 NWs only for pre-Rel-10 UEs, since Rel-10 onwards UEs are mandated to perform an attach directly instead of a tracking Area Update procedure when there is no PDP context active in the UE (see [4] agreed at CT1#69). Taking this into account, option 4 could be a possible solution, i.e. CT1 specifications could remain unchanged if CT1 conclude that the interoperability issues as listed in 2.1 are not severe.
If CT1 would like to remove the possible ambiguity from the specification and avoid interoperability issues as pointed out in 2.1, there is still some room for improvements and signalling could be introduced in order to ensure the UE would select the appropriate option, i.e. reuse the existing NAS signalling connection or use a new NAS signalling connection, depending on the NW implementation. This option, option 3, would imply changes on both the UE and the NW side.
3 - Conclusion

Based on conclusion 1 and conclusion 2, the following is proposed for frozen releases:

· CT1 do not change the specification for frozen releases,

· CT1 answers RAN5 that both options (reuse of existing NAS signalling connection or establishment of a new NAS signalling connection) are possible for the case of Tracking Area Update rejected with cause #9, #10 or #40, or Service Request rejected with cause #9 or #10, and that consequently RAN5 should keep these two options for Rel-8 UE conformance testing.
Based on the discussion in 2.3, it is proposed that CT1 decides which option is appropriate for open releases. Should CT1 work on a solution to avoid interoperability issues in future releases, or should CT1 decide that no change is needed also for open releases?
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