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1. Introduction

This paper discusses the need of re-transmission of initial NAS message between RRC connection set up complete and AS Security mode command.
2. Discussion
2.1 Initial NAS message transmission 
Figure1 shows initial NAS message transmission sequence.
As you can see in the figure, there are three sections from NAS message re-transmission point of view.

a) NAS message re-transmission is guaranteed. (In RRC level, RRC Connection Request <–> RRC Connection Setup) 

b) NAS message re-transmission is not guaranteed (In RRC level, RRC Connection Setup <-> AS Security Mode Command)

c) NAS signaling recovery is applicable (In RRC level, after AS Security is activated)
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Figure 1 NAS initial message transmission sequence
2.2 Initial NAS message re-transmission (section ‘a’ in Figure.1)
For example, if T300 expired (detailed description is in TS 36.331 sub clause 5.3.3.6. ”T300 expiry”) or cell reselection happened while T300, T302, T303 or T305 is running (detailed description is in TS36.331 sub clause 5.3.3.5 “Cell re-selection while T300, T302, T303 or T305 is running”), RRC layer indicates NAS layer about the failure of establishing RRC connection.  The following is quotation from TS36.331 sub clause 5.3.3.6 “T300 expiry”.
5.3.3.6
T300 expiry

The UE shall:

1>
If timer T300 expires:

2>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

Upon receiving the indication from RRC layer, NAS layer re-transmit initial message like following.
Attach

The following is quotation from TS24.301 sub clause 5.5.1.2.6 “Abnormal cases in the UE”.

h)
Transmission failure of ATTACH REQUEST message or ATTACH COMPLETE message indication from lower layers


The UE shall restart the attach procedure.

Detach

The following is quotation from TS24.301 sub clause 5.5.2.2.4 “Abnormal cases in the UE”.
g)
Transmission failure of DETACH REQUEST message indication with TAI change from lower layers


If the current TAI is not in the TAI list, the detach procedure shall be aborted and re-initiated after successfully performing a tracking area updating procedure.


If the current TAI is still part of the TAI list, the UE shall restart the detach procedure.
h)
Transmission failure of DETACH REQUEST message indication without TAI change from lower layers


The UE shall restart the detach procedure.

Service Request

The following is quotation from TS24.301 sub clause 5.6.1.6 “Abnormal cases in the UE”
h)
Transmission failure of SERVICE REQUEST message indication with TAI change from lower layers


If the current TAI is not in the TAI list, the service request procedure shall be aborted to perform the tracking area updating procedure. The "active" flag shall be set in the TRACKING AREA UPDATE REQUEST message.


If the current TAI is still part of the TAI list, the UE shall restart the service request procedure.

i)
Transmission failure of SERVICE REQUEST message indication without TAI change from lower layers


The UE shall restart the service request procedure.

TAU

The following is quotation from TS24.301 sub clause 5.5.3.2.6 “Abnormal cases in the UE”.

h)
Transmission failure of TRACKING AREA UPDATE REQUEST message indication from lower layers


The tracking area updating procedure shall be aborted and re-initiated immediately. The UE shall set the update status to EU2 NOT UPDATED.
2.3 NAS signaling recovery (section ‘c’ in Figure 1)
At CT1#56, CT1 agreed to implement ‘NAS signaling recovery’.  After AS security is activated in RRC layer, if RLF (Radio Link Failure) is detected and recovery in RRC level failed, RRC indicate RRC connection release cause ‘RRC connection failure’.  Upon receiving the indication from RRC, NAS layer try to send TAU (RAU), to release old S1 connection.
2.4 Problem
During section b) in Figure 1, NAS message retransmission mechanism is not applicable and NAS signaling recovery is also not applicable.  Figure 2 below shows the outline of the problem.
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Figure 2 Outline of the problem
For example, if RRC layer detects RLF before AS security activation, RRC layer indicates NAS layer about RRC connection release with RRC release cause ‘other’.

The following is the quotation from TS36.331 sub clause 5.3.11.3 “Detection of radio link failure”.
5.3.11.3
Detection of radio link failure

The UE shall:

1>
upon T310 expiry; or

1>
upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

1>
upon indication from RLC that the maximum number of retransmissions has been reached:

2>
consider radio link failure to be detected;

2>
If AS security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause ‘other’;

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7.
Upon receiving the indication, NAS layer does not try to re-transmit NAS message in certain cases (Detach and Service Request).
Attach

b)
Lower layer failure or release of the NAS signalling connection before the ATTACH ACCEPT or ATTACH REJECT message is received


The attach procedure shall be aborted, and the UE shall proceed as described below.
…….

For the cases b, c, d and j the UE shall proceed as follows. Timer T3410 shall be stopped if still running. The attach attempt counter shall be incremented, unless it was already set to 5.

If the attach attempt counter is less than 5:

-
timer T3411 is started and the state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH. When timer T3411 expires the attach procedure shall be restarted.

If the attach attempt counter is equal to 5:

-
the UE shall delete any GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs and KSI, shall set the update status to EU2 NOT UPDATED, and shall start timer T3402. The state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH or optionally to EMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [6].


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition 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 abnormal case when a normal attach procedure fails and the attach attempt counter is equal to 5.

Detach
b)
Lower layer failure or release of the NAS signalling connection before reception of DETACH ACCEPT message


The detach procedure shall be aborted, and the UE shall enter state:

-
EMM-REGISTERED.NORMAL-SERVICE and MM-NULL if "IMSI detach" was requested;

-
EMM-DEREGISTERED if "EPS detach" was requested;

-
EMM-DEREGISTERED and MM-NULL if "combined EPS/IMSI detach" was requested.

Service Request
b)
Lower layer failure before the NAS security mode control procedure is completed or SERVICE REJECT message is received


The UE shall enter state EMM-REGISTERED. The UE shall abort the service request procedure, stop timer T3417 and locally release any resources allocated for the service request procedure.

TAU

b)
Lower layer failure or release of the NAS signalling connection before the TRACKING AREA UPDATE ACCEPT or TRACKING AREA UPDATE REJECT message is received


The tracking area updating procedure shall be aborted, and the UE shall proceed as described below.

.....
For the cases b, c and d the UE shall proceed as follows:


Timer T3430 shall be stopped if still running. The tracking area updating attempt counter shall be incremented, unless it was already set to 5 due to case d.


If the tracking area updating attempt counter is less than 5, and the TAI of the current serving cell is included in the TAI list and the update status is equal to EU1 UPDATED:

-
the UE shall keep the update status to EU1 UPDATED and enter state EMM-REGISTERED.NORMAL-SERVICE. The UE shall start timer T3411. When timer T3411 expires the tracking area updating procedure is triggered again.


If the tracking area updating attempt counter is less than 5, and the TAI of the current serving cell is not included in the TAI list or the update status is different to EU1 UPDATED:

-
the UE shall start timer T3411, shall set the update status to EU2 NOT UPDATED and change to state EMM-REGISTERED.ATTEMPTING-TO-UPDATE. When timer T3411 expires the tracking area updating procedure is triggered again.



If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GPRS update status as specified in 3GPP TS 24.008 [13] for the abnormal case when a normal or periodic routing area updating procedure fails and the routing area updating attempt counter is less than 5.


If the tracking area updating attempt counter is equal to 5:

-
the UE shall start timer T3402, shall set the update status to EU2 NOT UPDATED, shall delete the list of equivalent PLMNs and shall change to state EMM-REGISTERED.ATTEMPTING-TO-UPDATE or optionally to EMM-REGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [6].



If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GPRS update status as specified in 3GPP TS 24.008 [13] for the abnormal case when a normal or periodic routing area updating procedure fails and the routing area updating attempt counter is equal to 5.
As mentioned above, NAS behaviour up on receiving RRC connection release is not aligned. In another words, about Attach procedure and TAU procedure, NAS re-initiate procedure.  But about Service request and Detach, NAS does not re-initiate procedure.  
3. Conclusion
It should be better to align behavior when NAS received RRC connection release indication from AS layer.
This paper proposes CT1 agree with corresponding CR.
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