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1. Introduction
This discussion paper summarize NTTdocomo's stance on the TAU delay issue. 

· Section2: Analysis of issue

· Section3: Analysis of argument

· Section4: Conclusion

· Appendix: History of discussion
2. Analysis of issue
CT1 has been discussing THIS issue for about 2 years. Precisely stating, CT1 has concluded that there is no need of standardization before, respecting existing market implementation option; however, anyhow CT1 has started the discussion again. Please see Appendix for the discussion history. 

The objective of discussion is to avoid or minimize the delay for the UE to connect to the network after MME rejects TAU request or Service Request. Following delay patterns are indentified. 
The following scenarios were identified in C1-122987 (Nokia) as problem scenarios:

Table 1. MME and UE implementation options after TAU Reject (#9, #10, #40) requiring new Attach

	
	MME sends UE Context Release to eNB (i.e. RRC Connection Release sent to UE)
	MME delays sending UE Context Release to eNB (i.e. RRC Connection Release not sent to UE)

	UE NAS uses old RRC Signalling Connection for Attach Request
	Problem1
Attach Request can clash with RRC Connection Release causing excessive delay (case in C1-121898/ R2-122537).
	No problem

	UE NAS uses new RRC Signalling Connection for Attach Request


	No problem
	Problem2
UE needs to wait that eNB releases RRC Connection before sending new Attach. Typical real life value for RRC Connected -> RRC Idle –transition in eNB is 10 seconds. 


Problem 2: Combination of NW does not release the NAS signalling immediately after the rejection and UE waits for NW initiated connection release. 

· Problem is that UE waits for NW initiated connection release, but that will not happen in this case. Consequently, UE waits for about 10 seconds(typical RRC Connected -> RRC Idle timer value in eNB; ref C1-122987) to re-Attach. 
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Problem 1: Combination of NW immediately releases the NAS signalling after the rejection and UE immediately sends Attach request using existing NAS signalling upon TAU reject reception(cause#9, #10, #40).

· Problem is that UE tries to connect to the network to resolve the error (cause#9, #10, 40); however since network has released the connection, the UE detects lower layer failure and ends up waiting for 10 second(THE delay) to re-attach.
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People may wonder about the issue scenario where MME reject e.g., TAU request, and the discussion paper from Nokia identifies following scenarios (excerption from Nokia's discussion paper, C1-122987).

	Use Case
	Description
	Release
	Severity

	UseCase1
	2G/3G->LTE cell reselection with Location Update + GPRS Attach. 

Detailed analysis in C1-121898 and R2-122537.
	Rel-8, Rel-9*
	Big

	UseCase2
	2G/3G->LTE cell reselection with Location Update+ GPRS Attach+PDP Context. APN “A” used in 2G/3G and APN “B” used in LTE. 

Scenario identified in offline discussions.
	Rel-8, Rel-9, Rel-10, Rel-11
	Big

	UseCase3.1
	LTE (PLMN A,  TAI C)->LTE (PLMN B,  TAI D) cell reselection with Location Update + GPRS Attach. PLMN A and PLMN B using different APN or MME’s not connected to each other. 

Scenario identified in offline discussions.
	Rel-8, Rel-9, Rel-10, Rel-11
	Small

	UseCase3.2
	LTE (PLMN A,  TAI C)->LTE (PLMN B,  TAI D) cell reselection with Location Update + GPRS Attach+PDP Context. PLMN A and PLMN B using different APN or MME’s not connected to each other. 

Scenario identified in offline discussions.
	Rel-8, Rel-9, Rel-10, Rel-11
	Small


Now, although SA2 is only questioned by CT1 whether or not to reuse of existing NAS signalling connection for sending the attach request message after MME rejecting the request is appropriate, we SHALL NOT forget about the objective (i.e., requirement) of this discussion. Repeating again, the objective is to avoid unnecessary delay. Without knowing this discussion principle, people may make wrong decision based on their preference without any clear view on the goal that group needs to attain.

In the last three or four meetings, CT1 had discussed several resolutions, and CT1 narrowed down the resolutions to the following two alternatives. 

1) The  ATTACH REQUEST message is always sent to a new RRC Connection
2) The  ATTACH REQUEST message is sent to a new RRC Connection after RRC Connection Release. If RRC Connection Release is not received, the existing RRC Connection will be used instead
At CT1#81, group agreed on resolution 2 which is acceptable to NTTdocomo. Following is the agreed resolution. 

While some people may claim this resolution is not ideal, we believe that this is the most compelling one when viewed in light of the objective and existing market implementation. 
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The resolution is UE performs Attach procedure with new NAS signalling connection upon reception of NW initiated connection release before expiry of the implementation specific timer; otherwise the UE performs Attach procedure with existing NAS signalling connection upon expiry of the implementation specific timer.

To illustrate the rational of this resolution be the most appropriate, let's come back to the problem patterns (both patterns possibly end up with the consequence that UE waits for about 10 seconds for re-Attach), Problem2 is where network does NOT release the connection immediately but the UE wait for NW initiated connection release. Problem1 is where network does release the connection immediately but the UE sends re-Attach immediately(with existing NAS signalling). So the essence of this problem solving is that the resolution shall take those implementation variants into account. 

In fact, the resolution above is applicable to both network implementations, the one release the connection immediately and the one does not release the connection immediately expecting the UE to re-Attach immediately. Not only that, most importantly, the resolution can minimize the unnecessary delay (by setting short implementation specific timer e.g., 1sec). 

The importance of defining implementation specific timer is clearly described by Nokia's paper (C1-123712). The paper describes based on field analysis that it takes range of 1 to 500ms between reception of TAU reject and connection release by UE. This means UE understands in such short period that network is releasing the connection so that the UE shall use new NAS signalling connection. In another word, there is no meaning at all for the UE connecting such network to wait much longer for the re-Attach. Another aspect of the field analysis of the range is it can be used as the valuable information for defining the implementation specific timer. The range being 1 to 500ms means it is enough for the UE to wait about 1 second to know that there will be connection release from the network immediately. Thus,  upon the expiry of the timer setting 1 second, the UE gracefully realises to use existing NAS signalling connection for the re-Attach.  

Therefore, we believe that already agreed resolution is the most appropriate and practical resolution. 

3. Analysis of argument
CT1 agreed on the resolution shown above at CT1#81, which is acceptable to NTTdocomo. There was no objection to the resolution itself at the meeting; however, later on at CT1#82, some companies presented a discussion paper (C1-130246) which is basically proposing to re-do/re-consider what we have done so far and proposed a counter resolution (C1-130464) to already agreed resolution, which is already reflected into the specification.

The counter resolution is when the UE receives reject message to TAU request or service request with cause code #9, #10, and #40, the UE waits for 10 seconds (T3440) and performs re-Attach procedure with new NAS signalling connection. 

We find that the argument (that above resolution is much better than what we have already) is flawed, because; 

· Primarily, the argument failed to address the objective/purpose of the issue. The requirement of the resolution is to avoid unnecessary delay, and yet proposing to mandate the network to release the existing NAS signalling immediately after rejecting TAU request or service request seems to be saying that if we release the signalling immediately there will be less delay.  However, it is clear that with the alternative UE has to wait 10 second for the re-Attach. Undoubtedly this delay is unnecessary. 

· The argument is also made based on unwarranted statement that it assumes that network shall release the signalling connection immediately; however, there is no specification define that network shall release the signalling connection immediately after rejecting TAU request or service request. Please see the analysis in Appendix A.1 C1-122987. The paper captures relevant descriptions from TS24.301 and TS36.413(S1 Application Protocol) and concludes that such network behaviour is implementation option. 

· The another issue ignored by this argument is the already commercially available UE implementation that uses existing NAS signalling for re-Attach; therefore mandating UE and NW implementation to use new NAS existing signalling for re-Attach lacks the justification when viewed in light of backward compatibility. 

· The argument failed to justify the reasoning of comparing this case with Network initiated detach (5.3.8.3 TS23.401). In operator perspective, detach procedure has explicit intention to release the connection and context; therefore detach procedure is used for such purpose. However, rejecting the procedure means principally the procedure has not completed yet, so that core network has no intention or not reached to the point yet to clear the context. Furthermore, TAU request reject procedure in SA2 level is defined in section 5.3.3.1 of TS23.401 and the section does not specify anything about releasing existing NAS signalling. 

· The argument claims referring SA2 specification(5.3.3.1 TS23.041) that it is defined that S1 connection shall be released before a new attach procedure is performed. Is it true for all the cases? In operator perspective, those cause codes are not rare or rather we are seeing quite often. Therefore, reusing existing NAS signalling connection for the re-Attach in response to the rejection (specific to those cause codes) is optimized way of network operation. And this operation is aligned with current 3GPP Stage3 specification.    
· Anyhow, one may also argue that since network-initiated detach procedure with “re-attach required” requires the UE to release the existing NAS signalling connection, the consequence of rejecting TAU request or service request should be the same (TS24.301 sub-clause 5.5.2.3.2); however, the argument does not address the cases where UE does not release the existing connection such as network-initiated detach procedure with "IMSI detach". So, this does not fully justify the argument. 

· The argument also does not address the consensus made before at CT#72, June 2011. A rely LS to RAN5 (see C1-111637) was drafted based on the consensus. The consensus (captured in CT1-72-Agenda-EoM.doc) is we shall allow two different implementation options . 
· Some people may argue that current agreed solution complicates the implementation; however, it seems that is not entirely true if we look at the supporting company of each resolution. 

· People may argue that having implementation specific timer is troubling as there will be no definitive definition on the timer value. If there is no way in practical manner in the real market to determine the timer value then such claim may be understandable. The network operator however understands their network policy and how they want to operate their network. Thus, by defining timer range in standardization specification, network operator can take its responsibility (even taking the possible delay that they can live with into account) to configure the network to maximize the value of guard timer. Furthermore, CT1 has been studying through several papers and seeking the possibility to define the range from 1 to 10 second or so. 
· These are the issues identified in C1-131324 and here is why we do not agree that these are major issues:

· Issue 1: Load balancing would be implicitly prohibited when rejecting UEs with cause values which can lead to re-attach or modifications need to be required in the UE in order to be aware in which cases the RRC and S1 connections can be re-used and in which not.

· The Cause value #9, #10 and #40 are not for load balancing, hence the above argument does not hold. If load-balancing is needed appropriate S1 API cause IE will be used (TS36.413).

· Issue 2: When the UE is in ECM-CONNECTED mode, the current specifications do not describe how to release the radio resource in the eNodeB. Only if the user-plane radio bearers are released, then the maintained S1 connection may be resused. However this situation has not been defined yet.

· If UE is in ECM-CONNECTED, the eNB uses inactivity to request release of RRC and radio resources. We do not understand the issue.

· Issue 3: There are cases when the UE is rejected and expected to re-attach but this does not happen. Note that stage 3 in TS 24.301 [4] states that upon reject with cause #9, #10 the UE is not always required to re-attach. If the S1 connection is maintained and later not used, then significant resources are kept and actually lost. How long the resources have to be kept? New error handling would need to be added in the MME to handle these cases.

· Based on the implementation specific timer(e.g., 1 second), the network can take approprite operation to release the resources. Again we do not see the big issue from this argument. 
· Issue 4: There is a need to handle the case when the UE does not re-attach in time but moves to a new eNodeB, i.e., how the MME handles the handover?

· If the same UE attaches from another eNB, the MME figures out that the existing S1 connection needs to be released and hence releases the S1 connection. This is normal procedure, and we do not see the big issue from this argument.
4. Conclusion

The purpose of resolution is to avoid the unnecessary delay as much as possible. And the alternative solution (always use new NAS signalling for re-attach) does not have intended effect, avoiding or minimizing the unnecessary delay. 

With that and other analysis above, therefore, already agreed solution is the most practical resolution and should be agreed "again". 

Appendix: Discussion history
Following is the briefly history.  

· CT1#71(2011 May): Whole discussion started from RAN5. The intention of RAN5 sending LS to CT1 is “RAN5 would like to confirm with CT1 if the possibility to re-use ongoing NAS signalling connection to re-attach is compliant with the core specification or if it shall be removed from the test cases defined to cover the use cases described above.” (Excerption from RAN5 LS, C1-111637)
· CONCLUSION. CT1#71 concluded that CT1 specifications allow two different options. CT1 will keep these two options in their specification for Rel-8, Rel-9 and Rel-10, and may work on this topic for Rel-11. CT1 sent a reply LS to RAN5(C1-111964). 

· CT1#72(2011 June): CT1#71 concluded that we may work on this topic for Rel11, and NTT docomo tried to resolve the issue by proposing “Both Rel-11 MME and Rel-11 UE re-use existing NAS signalling connection during re-attach”(C1-112429:disc, C1-112702:CR ).

· CONCLUSION. (ref: CT1-72-Agenda-EoM.doc) The issue was discussed for a longer time during the last meetings. It was agreed the issue is an implementation option for the MME/UE. The meeting did not see it necessary to agree any CR since for the case under discussion 24.301 already leaves it open to the MME/UE implementation to either establish a new connection or use an existing.

· CT1#78(2012 May): Nokia presented (C1-121898) excessive delay issue in case of 2G/3G->LTE cell reselection failure, where TAU is rejected with Cause#40 “No EPS bearer context activated”. UE performs TAU and TAU is rejected with the cause code.  The RRC connection release and re-Attach request from the UE collides, and it ends up with T3411 (10 sec) for next Attach (a.k.a excessive delay). 

· CONCLUSION. For this specific scenario, CT1’s consensus was there will be no issue for post Rel10, since it was agreed(C1-110718) that a UE without PDP contexts in 2G/3G will directly initiate an attach procedure when moving to E-UTRAN. And also such collision should be considered as very rare case. No conclusion. 
· CT1#79(2012 Aug): Nokia presented this issue again with an approach whether to allow re-use of existing connection or not (C1-122987). 
· CONCLUSION. CT1 identified the scenarios which needs a resolution and CT1 concluded to proceed to open this issue. 
· CT1#80(2012 Oct): Nokia presented 3 resolutions(C1-123712). 1) The  ATTACH REQUEST message is always sent to a new RRC Connection. 2) The  ATTACH REQUEST message is sent to a new RRC Connection after RRC Connection Release. If RRC Connection Release is not received, the existing RRC Connection will be used instead. 3) The  ATTACH REQUEST message is always sent on existing RRC Connection.

· CONCLUSION. A show of hands took place and solution 3 was withdrawn.
· CT1#81(2012 Nov): Another iteration of solution discussion took place. 
· CONCLUSION. Solution 2 (C1-125032) was agreed and solution1 was withdrawn; however, there was remaining open issue. Remaining issue was about implantation specific timer, acting as a timing buffer. When the UE receives RRC connection release while the timer is running, then UE shall perform re-attach with new connection. When the timer expires and the UE has not yet received RRC connection release, the UE re-use existing connection to send Attach. 

· CT1#82(2013 Jan): Nokia, Renesas, and NTTdocomo proposed a CR(C1-130768) to specify the timer value between 1 sec to T3440; however, Huawei, Samsung, and Intel presented a discussion paper (C1-130246) which is basically proposing to re-do/re-consider what we have done so far and proposed a counter resolution(C1-130464) to already agreed mechanism in CT1#81. The proposed mechanism is exactly the same as solution 1 which was withdrawn in CT1#81. 
· CONCLUSION. After discussion (Huawei objecting to our CR and we objecting Huawei’s CR), it became deadlock situation. Then Huawei proposed to send LS to SA2 for asking guideline and we objected to send LS to SA2 since it is meaningless. A quick show of hands took place, it was only NTTdocomo objected to send LS to SA2; as a result, it was agreed to send a LS to SA2(C1-130917). 
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