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1.
Introduction

This discussion paper provides background for the CT1 LS C1-130917 [1] sent to SA2.
2. 
Question of Principle
Shall the UE always use the new NAS signalling connection for sending (re-)attach?

3. 
Situation in Rel-8, Rel-9 and Rel-10
3.1 
Description of the Problem
3GPP TS 24.301 [2] does not specify in Rel-8…10 whether the UE shall use new or reuse existing NAS signalling connection after receiving Tracking Area Update Reject or Service Reject with cause codes #9, #10 and #40 (requiring the UE to re-attach).
This unclarity in UE implementation combined to unclear MME behaviour leads to four different implementation combinations shown below in the Table 1. 
Table 1. UE and MME implementation options after TAU and Service Reject (#9, #10, #40) requiring re-attach
	
	MME sends UE Context Release to eNB (i.e. RRC Connection Release sent to UE)
	MME delays sending of UE Context Release to eNB (i.e. RRC Connection Release sent to the UE only later on)

	UE reuses existing NAS Signalling Connection for (re-)attach
	Problem 1
Attach Request can clash with RRC Connection Release causing 10 second delay
	No problem

	UE uses new NAS Signalling Connection for (re-)attach

	No problem
	Problem 2
UE needs to wait that either:

- MME releases NAS Signalling Connection. The UE delay depends on the  MME delay, this is understood to be <10 seconds.
- eNB releases S1 and RRC Connection due to inactivity before sending a new Attach. Typical real life value for RRC Connected -> RRC Idle –transition in eNB is 10 seconds. 


3.2 
Stage-2
3GPP TS 23.401 subclause 5.3.3.2 [3] has been referenced several times in CT1-discussions. There has been unclarity and disagreement in two issues:
· Whether the text in 23.401 maps to all error codes (#9, #10, #40)?
· Whether the MME is allowed to delay the RRC Connection Release?

“In the case of a rejected tracking area update operation, due to regional subscription, roaming restrictions, or access restrictions (see TS 23.221 [27] and TS 23.008 [28]) the new MME should not construct an MM context for the UE. In the case of receiving the subscriber data from HSS, the new MME may construct an MM context and store the subscriber data for the UE to optimize signalling between the MME and the HSS. A reject shall be returned to the UE with an appropriate cause and the S1 connection shall be released. Upon return to idle, the UE shall act according to TS 23.122 [10].”

3.3 
UE behavior after Detach with “re-attach required”
Similar situation occurs when UE receives Detach with “re-attach required”. In this case UE shall use new NAS signalling connection after locally releasing the existing NAS signalling connection as specified in 3GPP TS 24.301 subclause 5.5.2.3.2 [2]:
“When receiving the DETACH REQUEST message and the detach type indicates "re-attach required", the UE shall deactivate the EPS bearer context(s) including the default EPS bearer context locally without peer-to-peer signalling between the UE and the MME. The UE shall stop the timer T3346, if it is running. The UE shall also stop timer(s) T3396, if it is running. The UE shall send a DETACH ACCEPT message to the network and enter the state EMM-DEREGISTERED. Furthermore, the UE shall, after the completion of the detach procedure, and the release of the existing NAS signalling connection, initiate an attach or combined attach procedure. The UE should also re-establish any previously established PDN connection(s).”
3.4 
eNB selection of MME
If the UE performs the re-attach procedure on the new NAS signaling connection, it allows the eNB to perform selection of MME based on the load factor.

3.5 
LS Exchange between CT1 and RAN5
There has been a LS exchange [4] [5] between CT1 and RAN5 saying that both UE implementations (use new or reuse the existing NAS signalling connection) are allowed in Rel-8..10.
4.
Solution Proposals for Rel-11 and Onwards
4.1 
Solution 1
The UE shall always use new NAS signalling connection.

As the release of the NAS signalling connection doesn’t happen immediately, the UE needs to wait the network to release it. For this purpose a guard timer is needed. To follow a consistent approach e.g. with Detach with “re-attach required”, the UE behaviour after the guard timer expiry shall be such that UE locally releases the existing NAS signalling connection and sends the re-attach over a new NAS signalling connection.

Nokia has proposed this solution in CT1#80 and CT1#81, but several companies have objected it.  The latest version can be found from C1-124947. [6]
Table 2. Solving the problem by using always use the new NAS signalling connection

	
	MME sends UE Context Release to eNB (i.e. RRC Connection Release sent to UE)
	MME delays sending of UE Context Release to eNB (i.e. RRC Connection Release sent to the UE only later on)

	UE reuses existing NAS Signalling Connection for (re-)attach
	Problem 1
Attach Request can clash with RRC Connection Release causing 10 second delay
	No problem

	UE uses new NAS Signalling Connection for (re-)attach
	No problem
	Problem 2
UE needs to wait that either:

- MME releases NAS Signalling Connection. The UE delay depends on the  MME delay, this is understood to be <10 seconds.

- eNB releases S1 and RRC Connection due to inactivity before sending a new Attach. Typical real life value for RRC Connected -> RRC Idle –transition in eNB is 10 seconds. 


4.2 
Solution 2
The UE is mandated to use the new NAS signalling connection, but is also allowed to reuse the existing NAS signalling connection after the UE implementation specific guard timer has expired. The trigger for the LS to SA2 has been that after the implementation specific guard timer expires, the UE is mandated to reuse the existing NAS signalling connection. It should be noted that if the NAS signalling connection release happens while the implementation specific guard timer is running, the new NAS signalling connection is used as in Solution 1.
Nokia would allow the UE implementation specific guard timer to decide what approach is taken to tackle Problem 1 and Problem 2. Different implementation options include at least:

- Fixed 10 second Implementation Specific Guard Timer: This removes the Problem 1 and leaves Problem 2 for the specific MME implementation to be solved. Nokia’s understanding is that if 10 seconds (i.e. the value of the timer T3440) implementation specific guard timer is used, it means that the in practice UE will never use the existing NAS signalling connection.
- Fixed one second Implementation Specific Guard Timer: Nokia has analysed over 100 logs from commercial LTE-networks and the longest time seen between Tracking Area Update/Service Reject #9/#10/#40 and RRC Connection Release has been 664 milliseconds (in the networks where MME sends UE Context Release to eNB). Nokia sees that UE vendors can choose themselves enough margin to cover the exceptional cases and to avoid the excessive delay of the Problem 1. This also would enable solution to  Problem 2 with a delay that seems to be acceptable.
- Dynamic Implementation Specific Guard Timer: Based on e.g. PLMN, different value would be used for implementation specific timer in different networks to optimize the performance.
This solution has been approved in CT#58 , CR C1-125032 [9]. More details about the similarities and differences of Solution 1 and Solution 2 are provided in Annex A.
Table 3. Solving the problem by using new or existing NAS signalling connection
	
	MME sends UE Context Release to eNB (i.e. RRC Connection Release sent to UE)
	MME delays sending of UE Context Release to eNB (i.e. RRC Connection Release sent to the UE only later on)

	UE reuses existing NAS Signalling Connection for (re-)attach (after implementation specific guard timer expires)
	Problem 1
Attach Request can clash with RRC Connection Release causing 10 second delay
	No problem
If UE runs a long implementation specific timer and MME delays NAS signalling connection release, delay might be visible.

	UE uses new NAS Signalling Connection for (re-)attach (if NAS signalling connection is released before implementation specific guard timer expires)

	No problem
	Problem 2
UE needs to wait that either:

- MME releases NAS Signalling Connection. The UE delay depends on the  MME delay, this is understood to be <10 seconds.

- eNB releases S1 and RRC Connection due to inactivity before sending a new Attach. Typical real life value for RRC Connected -> RRC Idle –transition in eNB is 10 seconds. 


4.3 
Other solutions
Several other solutions have been proposed:
- UE based, e.g. alternative #3 in [7]
- network based, e.g. alternative #1, #2, #4, #5 in [8]
Nokia’s view is that there is no need for other solutions, but instead a need to answer the question in Section 2.
5. 
Conclusions

To summarize, Nokia
· thinks the stage-3 specification needs a clarification to TAU Reject/Service Reject #9, #10, #40 cases requiring re-attach;
· wants to standardize backwards compatible UE-based solution for Rel-11 and is happy to continue with Solution 2; and
· has submitted the following contributions to CT1;

· Rel-11/12 CRs clarifying the low priority device behaviour that were postponed in CT#58 (C1-130996/C1-130997); and
· Rel-11/12 CRs implementing a new compromise proposal in (C1-130998/ C1-130999).
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ANNEX A – Comparision of Solution 1 and Solution 2
CT1 has been disagreeing about two issues:

- first is the length of the guard timer
· Others would prefer to re-use T3440 (i.e. 10 seconds)…
· ...whereas others would like to use as short value as possible (1 second seems to be acceptable).
- second is the UE behaviour after the guard timer has expired
· Others would prefer to do local release of NAS signalling connection and use new NAS signalling connection…
· …whereas others would like to reuse existing NAS signalling connection.
The following example compares both alternatives side-by-side, showing the differencies and similarities.
===
If the UE receives:
-     a TRACKING AREA UPDATE REJECT message with any of the EMM cause values #9, #10 or #40; or

-     a SERVICE REJECT message with any of the EMM cause values #9, #10 or #40 as a response to a SERVICE REQUEST message or an EXTENDED SERVICE REQUEST message for packet services;

The UE shall either start the timer T3440 or an implementation specific timer and proceed as follows:
- If the UE started the timer T3440:

-     upon the indication from the lower layers that the RRC connection has been released, the UE shall stop the timer T3440 and perform a new attach procedure as specified in subclause 5.5.3.2.5, 5.5.3.3.5 or 5.6.1.5.

-     if the timer T3440 expires, the UE shall locally release the established NAS signalling connection and perform a new attach procedure as specified in subclause 5.5.3.2.5, 5.5.3.3.5 or 5.6.1.5.
- If the UE started the implementation specific timer:
-     upon the indication from the lower layers that the RRC connection has been released, the UE shall stop the implementation specific timer and perform a new attach procedure as specified in subclause 5.5.3.2.5, 5.5.3.3.5 or 5.6.1.5.

-     if the implementation specific timer expires, the UE shall perform the new attach procedure as specified in subclause 5.5.3.2.5, 5.5.3.3.5 or 5.6.1.5 on the existing NAS signalling connection.

===
