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1.
Introduction

This discussion paper is continuation of the discussion “Excessive TAU Delay” presented in C1-121898/ R2-122537, (CT1#78, Kyoto) and “Solving Excessive TAU Delay” presented in C1-122987 (CT1#79, Chicago).
· Section 2 presents additional background information related to this case that hasn’t been presented in the earlier discussion papers;

· Section 3 presents solution alternatives; and

· Section 4 presents pros and cons of different solution proposals.
2. 
Additional Background Information
2.1 
Networks using cause codes #9 and #10
Previously it has been thought that TAU Reject with cause codes #9 (UE identity cannot be derived by the network) and #10 (Implicitly detached) would be a (very) rare situation and the analyses have concentrated mainly on cause code #40 (No EPS bearer context activated).
Howevert, it has been seen in the field that some networks always reject incoming LTE mobility with cause code #9 or #10 regardless whether;

· UE has GPRS Attach or

· UE has both GPRS Attach and PDP Context active.

This network behavior dramatically increases the possibility for “Excessive TAU Delay” to occur. This Use Case hasn’t been taken into account in Table 2 of C1-122987.
2.2 
Order of RRC Connection Release and Attach Request
In the previous discussion papers it has been assumed that RRC Connection Release is sent by the network almost immediately (1..2ms) after TAU Reject and new Attach procedure has failed if that has been performed too soon (< 60 ms) after TAU Reject.
When studying the issue more, it has been seen that network can (correctly) send RRC Connection Release also a lot later, the current seen range in the field is 1…500 ms. This effectively means that the order of RRC Connection Release and Attach Request is reversed compared to earlier analyses; new Attach Request comes first and RRC Connection Release (related to TAU Reject with cause #9, #10, #40) after that. The end result stays the same; “Excessive TAU Delay” is present.
This behavior is illustrated in Figure 1 on the next page.
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Figure 1. Timing of RRC Connection Release and Attach Request
3.
Solution Alternatives
Section 3 presents the solution alternatives.
3.1 
Alternative #1
Figure 2 below shows the solution Alternative #1. Alternative #1 is based on an idea that new Attach Request is always sent to a new RRC Connection.
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Figure 2: Solution Alternative #1

3.2 
Alternative #2
Figure 3 below shows the solution Alternative #2. Alternative #2 is based on an idea that Attach Request 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.
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Figure 3: Solution Alternative #2

3.3 
Alternative #3 
Figure 4 below shows the solution Alternative #3. Alternative #3 is based on an idea that the first Attach Request is transmitted immediately. If the transmission fails with cause “lower layer failure“ Attach Request is allowed to be retransmitted again immediately.
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Figure 4: Solution Alternative #3

4.
Pros and Cons
Section 4 lists the pros and cons of the different solution alternatives.

4.1 
Alternative #1
- UE and MME change

· Changes only MME’s that do not send “UE Context Release”
+ Theoretically clean solution; new attach request always sent to new RRC Connection

+ Omits the possibility that the first Attach Request is lost

- UE (locally) releasing RRC Connection maybe not the preferred way, as it has been typically network responsibility

- “Biggest losers” are MME’s that do not send the “UE Context Release”

· They are expected to change behavior in the later release

· Guard timer + new attach procedure delay is always present
4.2 
Alternative #2
+ UE only change

+ Quite clean solution; new attach request should be mainly sent to new RRC Connection

+ Omits the possibility that the first Attach Request is lost

+ More “fair” solution than Alternative #1 to MME’s that do not send the “UE Context Release”

· The shorter the guard timer, the better for these MME’s

· Removes the delay of new RRC Connection signaling after the guard timer has expired

+ Takes backward/forward compatibility into the account in the best way

- Might have an implementation issue with T3440 re-use, as RRC Connection is not released in the expiry of the timer (can be solved e.g. with a new timer)
4.3 
Alternative #3

+ UE only change

+ Works without the guard timer

- First Attach Request might be lost quite often after TAU Reject with #9, #10, #40

· Impossible to separate whether the loss is because of radio conditions or collision with the RRC Connection Release (just “lower layer failure”)

- Favors (a bit unfairly) MME behavior that does not send “UE Context Release”.

5.
Conclusion
To summarize, Nokia
· thinks that UE based solution can be used to solve “Excessive TAU Delay”;
· proposes only Rel-11 change, but hopes that CT1 chooses a solution that can be used together with the earlier releases; and
· prefers Alternative #2.
CT1 is asked to discuss the best solution. CRs for Alternatives #1, #2 and #3 are correspondingly available in C1-123713, C1-123714 and C1-123715.
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