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	Reason for change:
	CR #2411r3 (C1-134460), agreed at CT1#84, introduced a new requirement for the MS and the network in Rel-12 for the collision case when an MS initiated detach procedure is requested during an ongoing RAU procedure:

According to the CR, the MS shall abort the RAU procedure and start the MS initiated detach procedure (i.e. send the Detach Request message). And upon receipt of the Detach Request, the network shall abort the RAU procedure and proceed with the detach procedure. 

There are a number of issues with the proposed procedure:

1)
It does not discriminate between different detach causes (with "power off"/ without "power off") or detach types. 


But for example for detach type = "IMSI detach" there is no reason why the RAU procedure should be aborted, as the MS wants to remain attached for GPRS services. And more generally, for detach causes other than "power off" there is no need to hurry and abort the RAU procedure. (Note that according to subclause 4.7.4.1.4 f), for the "reverse" case of a "cell change into a new routing area … before a DETACH ACCEPT message has been received, the GPRS detach procedure shall be aborted and re-initiated after successfully performing a routing area updating procedure.")

2)
If we now consider the case of detach with "power off", the current wording seems to suggest that the network also aborts any network-internal signalling related to the RAU procedure that would occur e.g. during an inter-SGSN RAU. This was justified by the description in TS 23.060 that upon receipt of the RAU Request message "the new SGSN will immediately request the UE’s context from the old SGSN which will trigger the old SGSN to start a timer to release the UE’s context. So even in this case the MO detach request was also sent to the new SGSN, the UE’s context in the old SGSN can be released in time."


But stage 2 does not describe the possible error cases; therefore, it is not clear whether the old SGSN will actually release the UE's context e.g. if it does not receive an SGSN Context Ack from the new SGSN (because the new SGSN received the Detach Request before sending SGSN Context Ack).


And it is also not clear whether any of the 2 SGSNs will inform the MSC/VLR about the detach, because the old SGSN is not aware of the detach procedure and the new SGSN will first need to establish the Gs association before the VLR will accept a detach request for the subscriber.

Therefore, it is suggested to clarify that for the case with "power off" the network shall abort the signalling for the RAU procedure towards the MS and shall progress the detach procedure as described in subclause 4.7.4.1. But network internally, before processing the detach request, the SGSN can perform the necessary signalling procedures for the RAU procedure before progressing the detach procedure.

For the case without "power off" the network shall proceed with the routing area updating procedure and shall progress the detach procedure after successful completion of the routing area updating procedure.

	
	

	Summary of change:
	For the case of detach without "power off", MS and network shall complete the RAU procedure before they proceed with the detach procedure. 

For the case of detach with "power off", it is clarified that the network aborts the signalling for the RAU procedure towards the MS, but the SGSN can perform the necessary signalling procedures for the RAU procedure before progressing the detach procedure.

	
	

	Consequences if not approved:
	An MS sending a Detach Request with detach type "IMSI detach" would abort the RAU procedure and remain in GU2 NOT UPDATED in the new routing area. So it would not be reachable for DL user data packets (or SMS MT via GPRS).

If the network does not complete the network internal signalling for the RAU procedure, the MSC/VLR may not be informed about the detach and it may perform unnecessary paging for CS services.
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4.7.5.1.5
Abnormal cases in the MS

The following abnormal cases can be identified:

a)
Access barred because of access class control


The routing area updating procedure shall not be started. The MS stays in the current serving cell and applies the normal cell reselection process. The procedure is started as soon as possible and if still necessary, i.e. when the barred state is removed or because of a cell change.
Editor’s note: [ACDC-CT, CR 2773] ACDC shall override ACB but how the lower layer indicates that access is barred because of ACDC or access class barring needs to be clarified by RAN2.
b)
Lower layer failure without "Extended Wait Time" received from lower layers before the ROUTING AREA UPDATE ACCEPT or ROUTING AREA UPDATE REJECT message is received


The procedure shall be aborted and the MS shall proceed as described below, except in the following implementation option cases b.1 and b.2.

b.1)
Release of PS signalling connection before the completion of the routing area updating procedure


The routing area updating procedure shall be initiated again, if the following conditions apply:


i)
The original routing area update procedure was initiated over an existing PS signalling connection; and


ii)
 The routing area update procedure was not due to timer T3330 expiry; and


iii)
No SECURITY MODE COMMAND message and no Non-Access Stratum (NAS) messages relating to the PS signalling connection were (e.g. PS authentication procedure, see subclause 4.7.7) received after the ROUTING AREA UPDATE REQUEST message was transmitted.

b.2)
RR release in Iu mode (i.e. RRC connection release) with, for example, cause "Normal", or "User inactivity" or "Direct signalling connection re-establishment" (see 3GPP TS 25.331 [23c] and 3GPP TS 44.118 [111])


The routing area updating procedure shall be initiated again, if the following conditions apply:


i)
The original routing area update procedure was initiated over an existing RRC connection; and


ii)
 The routing area update procedure was not due to timer T3330 expiry; and


iii)
No SECURITY MODE COMMAND message and no Non-Access Stratum (NAS) messages relating to the PS signalling connection (e.g. PS authentication procedure, see subclause 4.7.7) were received after the ROUTING AREA UPDATE REQUEST message was transmitted.

NOTE 1: 
The RRC connection release cause that triggers the re-initiation of the routing area update procedure is implementation specific. 

c)
T3330 time-out


The procedure is restarted four times, i.e. on the fifth expiry of timer T3330, the MS shall abort the procedure and, in Iu mode, release the PS signalling connection (see 3GPP TS 25.331 [23c]). The MS shall proceed as described below.

d)
ROUTING AREA UPDATE REJECT, other causes than those treated in subclause 4.7.5.1.4, and cases of GMM cause values #22 and #25, if considered as abnormal cases according to subclause 4.7.5.1.4

If the routing area updating request is not for initiating a PDN connection for emergency bearer services, upon reception of the cause codes # 95, # 96, # 97, # 99 and # 111 the MS should set the routing area updating attempt counter to 5.

The MS shall proceed as described below.

e)
If a routing area border is crossed, when the MS is in state GMM-ROUTING-AREA-UPDATE-INITIATED, the routing area updating procedure shall be aborted and re-initiated immediately. The MS shall set the GPRS update status to GU2 NOT UPDATED.

f)
In A/Gb mode, if a cell change occurs within the same RA, when the MS is in state GMM-ROUTING-AREA-UPDATE-INITIATED, the cell update procedure is performed, before completion of the routing area updating procedure.

g)
Routing area updating and detach procedure collision


GPRS detach containing detach type "re-attach required" or "re-attach not required":


If the MS receives a DETACH REQUEST message before the routing area updating procedure has been completed, the routing area updating procedure shall be aborted and the GPRS detach procedure shall be progressed. If the DETACH REQUEST message contains detach type "re-attach not required" and GMM cause #2 "IMSI unknown in HLR", the MS will follow the procedure as described below for the detach type "IMSI detach".

GPRS detach containing detach type "IMSI detach":


If the MS receives a DETACH REQUEST message before the routing area updating procedure has been completed, the routing area updating procedure shall be progressed, i.e. the DETACH REQUEST message shall be ignored.

The MS shall proceed as described below.
h)
Routing area updating and P-TMSI reallocation procedure collision


If the MS receives a P-TMSI REALLOCATION C0MMAND message before the routing area updating procedure has been completed, the P-TMSI reallocation procedure shall be aborted and the routing area updating procedure shall be progressed.
i)
"Extended wait time" for PS domain from the lower layers

If the ROUTING AREA UPDATE REQUEST message contained the low priority indicator set to "MS is configured for NAS signalling low priority", the MS shall start timer T3346 with the "Extended wait time" value and reset the routing area updating attempt counter.


In other cases the MS shall ignore the "Extended wait time".

The MS shall abort the routing area updating procedure, stay in the current serving cell, set the GPRS update status to GU2 NOT UPDATED, change the state to GMM-REGISTERED.ATTEMPTING-TO-UPDATE and apply the normal cell reselection process.


The MS shall proceed as described below.

j)
Timer T3346 is running


The MS shall not start the routing area updating procedure unless:

-
the MS is an MS configured to use AC11 – 15 in selected PLMN;

-
the MS is in PMM-CONNECTED mode (Iu mode);

-
the MS receives a paging;

-
the MS has a PDN connection for emergency bearer services established;

-
the MS is establishing a PDN connection for emergency bearer services; or
-
the MS has a PDN connection established without the NAS signalling low priority indication or is establishing a PDN connection without the NAS signalling low priority indication and if the timer T3346 was started due to rejection of a NAS request message (e.g. ATTACH REQUEST, ROUTING AREA UPDATE REQUEST or SERVICE REQUEST) which contained the low priority indicator set to "MS is configured for NAS signalling low priority".
The MS stays in the current serving cell and applies the normal cell reselection process.
NOTE 2:
It is considered an abnormal case if the MS needs to initiate an routing area updating procedure while timer T3346 is running independent on whether timer T3346 was started due to an abnormal case or a non successful case.

If the stored RAI is different to the RAI of the current serving cell or the TIN indicates "GUTI", the MS shall set the GPRS update status to GU2 NOT UPDATED and change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE.


The MS shall proceed as described below.

k)
Mobile originated detach required


GPRS detach due to removal of the USIM or due to switch off:


If the MS is in the state GMM-ROUTING-AREA-UPDATE-INITIATED, the routing area updating procedure shall be aborted and the GPRS detach procedure shall be performed (see subclause 4.7.4.1).


GPRS detach not due to removal of the USIM and not due to switch off:


The MS shall initiate the MS initiated detach procedure after successful completion of the routing area updating procedure.
In cases b, c, d, e, g with detach type "re-attach required" or "re-attach not required" with GMM cause other than #2 "IMSI unknown in HLR", and i, the MS shall stop any ongoing transmission of user data.

In cases b, c, d, i and j the MS shall proceed as follows:


Timer T3330 shall be stopped if still running.

For the cases b, c, d, and i when the "Extended wait time" is ignored, if the routing area updating request is not for initiating a PDN connection for emergency bearer services, the routing area updating attempt counter shall be incremented.


If the routing area updating attempt counter is less than 5, and the stored RAI is equal to the RAI of the current serving cell and the GPRS update status is equal to GU1 UPDATED and the TIN does not indicate "GUTI":

-
the MS shall keep the GPRS update status to GU1 UPDATED and changes state to GMM-REGISTERED.NORMAL-SERVICE. The MS shall start timer T3311.
-
If in addition the ROUTING AREA UPDATE REQUEST message indicated "periodic updating", 

-
in Iu mode, the timer T3311 may be stopped when the MS enters PMM-CONNECTED mode;

-
in A/Gb mode, the timer T3311 may be stopped when the READY timer is started.

-
If timer T3311 expires the routing area updating procedure is triggered again.


If the routing area updating attempt counter is less than 5, and the stored RAI is different to the RAI of the current serving cell or the GPRS update status is different to GU1 UPDATED or the TIN indicates "GUTI":

-
for the cases i and j, the routing area updating procedure is started, if still necessary, when timer T3346 expires or is stopped.
-
for the cases b, c, d, and i when the "Extended wait time" is ignored, if the routing area updating request is not for initiating a PDN connection for emergency bearer services, the MS shall start timer T3311, shall set the GPRS update status to GU2 NOT UPDATED and changes state to GMM-REGISTERED.ATTEMPTING-TO-UPDATE.
-
If S1 mode is supported by the MS, the MS shall in addition handle the EPS update status as specified in 3GPP TS 24.301 [120] for the abnormal case when a normal or periodic tracking area updating procedure fails and the tracking area updating attempt counter is less than 5 and the EPS update status is different from EU1 UPDATED.

If the routing area updating attempt counter is greater than or equal to 5:

-
the MS shall start timer T3302, and shall set the GPRS update status to GU2 NOT UPDATED. An MS which is a GPRS MS in MS operation modes C shall also delete the list of equivalent PLMNs. The MS shall also enter the state GMM-REGISTERED.ATTEMPTING-TO-UPDATE or optionally the GMM-REGISTERED.PLMN-SEARCH state (see subclause 4.2.5.1.8) in order to perform a PLMN selection according to 3GPP TS 23.122 [14].
-

If S1 mode is supported by the MS, the MS shall in addition handle the EPS update status as specified in 3GPP TS 24.301 [120] for the abnormal case when a normal or periodic tracking area updating procedure fails and the tracking area updating attempt counter is equal to 5.
-
If the MS does not enter the state GMM-REGISTERED.PLMN-SEARCH, then

-
a GPRS MS operating in MS operation mode A in network operation mode I shall proceed with appropriate MM specific procedures. If the MS operating in MS operation mode A is in an ongoing circuit-switched transaction, it shall initiate the appropriate MM specific procedure after the circuit-switched transaction has been released. The MM sublayer of the MS operating in MS operation mode A shall act as in network operation mode II as long as the combined GMM procedures are not successful and no new RA is entered;

-
if the update type is "periodic updating", a GPRS MS operating in MS operation mode B in network operation mode I shall proceed with appropriate MM specific procedures. The MM sublayer shall act as in network operation mode II as long as the combined GMM procedures are not successful and no new RA is entered; and

-
a GPRS MS operating in MS operation mode A or B in network operation mode II which is configured to use CS fallback and SMS over SGs, or SMS over SGs only, and which did not perform a successful generic location updating procedure since the last intersystem change from S1 mode to A/Gb or Iu mode shall proceed with appropriate MM specific procedures.

4.7.5.1.6
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
If a lower layer failure occurs before the message ROUTING AREA UPDATE COMPLETE has been received from the MS and a P-TMSI and/or PTMSI signature has been assigned, the network shall abort the procedure and shall consider both, the old and new P-TMSI and the corresponding P-TMSI signatures as valid until the old P-TMSI can be considered as invalid by the network (see subclause 4.7.1.5). During this period the network may use the identification procedure followed by a P-TMSI reallocation procedure if the old P-TMSI is used by the MS in a subsequent message.

NOTE 1:
Optionally, paging with IMSI may be used if paging with old and new P-TMSI fails. Paging with IMSI causes the MS to re-attach as described in subclause 4.7.9.1.

b)
Protocol error


If the ROUTING AREA UPDATE REQUEST message has been received with a protocol error, the network shall return a ROUTING AREA UPDATE REJECT message with one of the following reject causes:

#96:
Mandatory information element error;

#99:
Information element non-existent or not implemented;

#100:
Conditional IE error;

#111:
Protocol error, unspecified.

c)
T3350 time-out


On the first expiry of the timer, the network shall retransmit the ROUTING AREA UPDATE ACCEPT message and shall reset and restart timer T3350. The retransmission is performed four times, i.e. on the fifth expiry of timer T3350, the routing area updating procedure is aborted. Both, the old and the new P-TMSI and the corresponding P-TMSI signatures shall be considered as valid until the old P-TMSI can be considered as invalid by the network(see subclause 4.7.1.5). During this period the network acts as described for case a above.
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Figure 4.7.5/1 3GPP TS 24.008: Routing and combined routing area updating procedure

d.1)
ROUTING AREA UPDATE REQUEST received after the ROUTING AREA UPDATE ACCEPT message has been sent and before the ROUTING AREA UPDATE COMPLETE message is received 

-
If one or more of the information elements in the ROUTING AREA UPDATE REQUEST message differ from the ones received within the previous ROUTING AREA UPDATE REQUEST message, the previously initiated routing area updating procedure shall be aborted if the ROUTING AREA UPDATE COMPLETE message has not been received and the new routing area updating procedure shall be progressed, or

-
If the information elements do not differ, then the ROUTING AREA UPDATE ACCEPT message shall be resent and the timer T3350 shall be restarted if an ROUTING AREA UPDATE COMPLETE message is expected. In that case, the retransmission counter related to T3350 is not incremented.

d.2)
More than one ROUTING AREA UPDATE REQUEST received and no ROUTING AREA UPDATE ACCEPT or ROUTING AREA UPDATE REJECT message has been sent

-
If one or more of the information elements in the ROUTING AREA UPDATE REQUEST message differs from the ones received within the previous ROUTING AREA UPDATE REQUEST message, the previously initiated routing area updating procedure shall be aborted and the new routing area updating procedure shall be progressed;

-
If the information elements do not differ, then the network shall continue with the previous routing area updating procedure and shall not treat any further this ROUTING AREA UPDATE REQUEST message.

e)
DETACH REQUEST message received before the ROUTING AREA UPDATE ACCEPT message is sent or before the ROUTING AREA UPDATE COMPLETE message (in case of P-TMSI and/or TMSI was allocated) is received.


GPRS detach is due to switch off:


The network shall abort the signalling for the routing area updating procedure towards the MS and shall progress the detach procedure as described in subclause 4.7.4.1.
NOTE 2:
Internally in the network, before processing the detach request, the SGSN can perform the necessary signalling procedures for the routing area updating procedure before progressing the detach procedure.

GPRS detach is not due to switch off:


The network shall proceed with the routing area updating procedure and shall progress the detach procedure after successful completion of the routing area updating procedure.
f)
ROUTING AREA UPDATE REQUEST message with update type IE indicating "periodic updating" is received by the network, the network does not have the GMM context data related to the subscription, and the network operates in network operation mode I.

The network may send the ROUTING AREA UPDATE REJECT message with GMM cause value #10 "Implicitly detached".
