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1. Introduction

This discussion paper introduces a new solution alternative for solving “Excessive TAU and SR Delay”. Three different alternatives were documented in C1-123712 (CT1#80, Prague). During CT1 #80 meeting it became clear that all solutions in that document suffer from certain drawbacks. Consequently, all solutions had some support in the meeting, and all solutions were also hard to accept for some delegations.
This discussion document builds on the feedback received in CT1 #80 and it aims at eliminating of the identified weaknesses to allowing maximum efficiency irrespective of network configuration.
2. Proposed Solution
The need for re-attach is triggered by MME sending TAU Reject with cause #9, #10 or #40 or Service Reject with cause #9, #10 or #40 as a response to a “Service Request”. Figure 1 below shows the new four – phased UE implementation for solving the delay.
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Figure 1. Four – phased approach for solving “Excessive TAU and SR Delay”

Part 1

· Messages 1a_S1 and 1b_S1 in Figure 1

· If MME wants to release the connection, they usually do that immediately after “TAU/Service Reject”
· In most of the cases “RRC Connection Release” (triggered by “UE Context Release”) reaches the UE relatively soon after the “TAU/Service Reject” with cause #9/#10/#40

· In this case UE shall perform the new attach procedure on a new RRC Connection

Part 2

· If the UE continues this far in Figure 1…

· …messages 1a…1f and 1a_S1…1c_S1 have not been received/sent

· Part 2 can be considered as a decision point where UE thinks that it has most likely encountered an MME that does not release the connection.

· The decision point should take the following parameters into account:

· Time window where most of the “RRC Connection Release“ messages arrive

· Optimisation of the typical case, with provision to fall back to fast re-try if collisions still occurs

· Efficiency of the solution in both “MME releasing” and “MME not releasing” cases
· “MME releasing” should allow new attach as soon as the network is able to handle it
· “MME not releasing” should allow new attach as soon as the UE has got a reasonable hint that the same RRC can be used. Any possible delay should be negligible for the user 
Part 3

· If the UE continues this far in Figure 1…

· …messages 1a…1f and 1a_S1…1c_S1 have not been received/sent

· …messages 3a and 3a_S1 have been sent

· Messages 3a and 3a_S1 in Figure 1

· If the “RRC Connection Release” is not received in a certain time window, the UE shall perform the new Attach procedure by using the existing RRC connection.

· If UE has encountered “MME not releasing”, the re-attach procedure continues until Attach Accept. These messages are not drawn to Figure 1.

Part 4

· If UE continues this far in Figure 1…

· …messages 1a…1f and 1a_S1…1c_S1 have not been received/sent

· …messages 3a and 3a_S1 have been sent

· …messages 4a…4f and 4a_S1…4c_S1 have been received/sent

· There are several different rare cases where “RRC Connection Release” is received by the UE after the Part 3. These include, but are not limited to:

· (temporary) congestion in MME

· (temporary) congestion in eNB

· (temporary) routing delay between MME and eNB 

· It should be noted that that Part 4 allows the safe shortening of the time window (presented in Part 2)
· Messages 4a…4f and 4a_S1…4c_S1 in Figure 1

· If UE receives “RRC Connection Release” that causes “lower layer” failure for the “Attach Request” sent in Part 3

· UE is allowed to send the second Attach Request immediately (without waiting that 10 second Attach retry -timer T3411 expires) using the new RRC Connection

· Optionally this special case is not incrementing the attach re-try counter (i.e. should be counted as the first attempt, not the second one)
3. The UE Behaviour in the Three Different Cases
Figures 2a, 2b and 2c on the following pages summarize the UE behaviour in the three different cases. One second guard timer (Part 2) is used in all of these examples.
· Figure 2a: Case 1 where MME releases the RRC connection when guard timer is still running
· Figure 2b: Case 2 where MME does not release the RRC connection and the guard timer expires
· Figure 2c: Case 3 where MME releases the RRC connection, but the release arrives later than expected, guard timer expires and due to that the attach request clashes with the RRC connection release.
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Figure 2a. Case 1 where MME releases the RRC connection inside given 1 second window
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Figure 2b. Case 2 where MME does not release the RRC connection
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Figure 2c. Case 3 where MME releases the RRC connection, but the release arrives later than expected
4. Conclusion

The originators think that this new solution alternative solves all the currently known drawbacks of other solutions:

· no need to change the MME implementation

· is backwards compatible and can be implemented in the UEs immediately

· respects the earlier CT1-decisions that allow all UE and MME implementation options

· is in all cases efficient enough to hide from the user the different MME implementations that “release” and “do not release” the RRC Connection

· takes into the account delayed “RRC connection release” that can rarely occur because of

· (temporary) congestion in MME

· (temporary) congestion in eNB

· (temporary) routing delay between MME and eNB

The originators hope that solution according to these principles can be agreed by CT1 and CR implementing this solution can be found from C1-124475.

