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1. Introduction
CT1#51 discussed the applicability of GMM reject causes as defined in 3GPP TS 24.008 [1] to EMM procedures. As a result of discussion, several reject cause values were identified as applicable in EPS and are listed in subclause 5.4 from 3GPP TR 24.801 [2]. This contribution proposes a description for the unsuccessful cases for tracking area update procedure for these reject causes.
2. Reason for Change
Subclause 4.7.5.1.4 from 3GPP TS 24.008 [1] (provided in annex from this document) was used as a baseline for the text proposal in this contribution. Description below gives some explanations on changes made to the original requirements from 3GPP TS 24.008 for unsuccessful routing area update, or some justification for the new requirements which were added.
2.1 NAS signalling connection release
In Iu mode was introduced a guard timer for PS signalling connection, namely T3340. This timer is set by the UE when the network indicates “no follow on proceed” in ROUTING AREA UPDATE ACCEPT or ATTACH ACCEPT, but also for the case GMM procedures are rejected with cause #11, #12, #13 or #15.
Current proposal does not contain an equivalent for this guard timer for the case tracking area update procedure is rejected with cause #11, #12, #13 or #15, as it is assumed the network will release the NAS signalling connection when it rejects the tracking area update with such causes.
2.2 Equivalent PLMNs list

Although there is no requirement in 3GPP TS 24.301 [3] nor 3GPP TR 24.801 related to the support of equivalent PLMNs in E-UTRAN, there is no indication in 3GPP TS 22.011 [4] that equivalent PLMNs will only apply to UTRAN and GERAN. It is consequently our understanding from 3GPP TS 22.011 that equivalent PLMNs will also be used in E-UTRAN, and it is proposed to add the deletion of the list of equivalent PLMNs for unsuccessful tracking area update, for all causes except #12, #14 and #15.
2.3 GUTI / S-TMSI deletion
For causes where the temporary UE identity needs to be deleted, only GUTI is required to be deleted. S-TMSI in the UE will be derived from the GUTI., so there is no need to add a requirement for S-TMSI deletion.

2.4 Handling of cause #9

When the routing area update procedure is rejected with cause #9, 3GPP TS 24.008 requires that the UE “may” perform an attach procedure. For EPS, it is proposed to mandate the re-attach part in the UE when it receives cause #9 from the MME.
2.5 Handling of cause #12

Current proposal is based on description in TS 24.008 subclause 4.7.5.1.4 for cause #12.
Do we need to change the UE reaction for this cause, as described in C1-073032 “On the relationship between the EMM and the GMM entity in the UE” [5]. Indeed, if RAN2 is going to abandon the additional cell re-selection hysteresis at tracking area boundaries, the behaviour in EPS could be improved compared to the behaviour described in 3GPP TS 24.008 for GMM: the UE could remain in EMM-REGISTERED state, GUTI and all EPS bearer contexts could be kept. An editor’s note is added to track this issue.
Also, in TS 24.008 subclause 4.7.5.1.4 is a requirement for cell selection:

“If no RR connection exists, the MS shall perform the following additional actions immediately. If the MS is operating in MS operation mode A and an RR connection exists, the MS shall perform these actions when the RR connection is subsequently released:

-
If the MS is IMSI attached, the MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number and shall reset the location update attempt counter. The new MM state is MM IDLE.

-
The MS shall perform a cell selection according to 3GPP TS 43.022 [82] and 3GPP TS 25.304 [98].”

It is believed that this requirement comes from the days when causes #11, #12 and #13 were specified with a common description and the UE behaviour as that time was “If #11or  #13 was received, the MS shall perform a PLMN selection instead of a cell selection.”.

However, in E-UTRAN (and likely in GERAN/UTRAN) it is believed that there is no specific requirement for cell selection if cause #12 is received, and Access Stratum will anyway not use the list of “forbidden tracking areas for regional provision of service” for cell selection nor cell re-selection. As indicated in TS 36.304:

“A cell that belongs to a TA that is forbidden for regional provision service ([5], [16]) is suitable but provides only limited service. “

Consequently, when cause #12 is received, RRC will only perform usual cell selection when leaving connected mode, as for any other reject cause received during tracking area update procedure. Therefore, no specific requirement is to be added in NAS to trigger cell selection for cause #12 during tracking area update procedure.
2.6 Handling of current TAI and TAI list for cause #12

When cause #12 is sent by the network, proposal is that the UE only stores current TAI (i.e. the TA where the UE performed TAU which was rejected) in the list of forbidden tracking areas for regional provision of service. 
The TAI list shall be deleted if the UE behaviour described in TS 24.008 is still applicable in EPS, since the UE will enter EMM-DEREGISTERED main state. Current proposal then considers that TAI list needs to be deleted.
2.7 Handling of current TAI and TAI list for cause #13 and #15
When cause #13 or #15 is sent by the network, proposal is that the UE only stores current TAI (i.e. TAI where the UE performed TAU which was rejected) in the list of forbidden tracking areas for roaming.
The TAI list need not be deleted for cause #13 or #15 since the UE remains in REGISTERED main state.
Even if the case should be rare, reception of cause #13 or #15 during periodic update needs to be taken into account. In such case, it is FFS if the current TAI on which the Tracking Area Update reject message is received needs to be deleted from TAI list stored in the UE. An editor’s note is added to track this issue.

2.8 Interactions with A/Gb and Iu mode for causes #12, #13 and #15

Since tracking areas and routing areas are independent, reception of cause #12, #13 or #15 in E-UTRAN could be considered as impacting E-UTRAN side only, and have no impact on MM and GMM update status or state. However, the need for coupling EPS update status and GPRS update status was questionned during SAE conference calls. An editor’s note is added to track this issue.
2.9 Last visited registered TAI

It is proposed to delete the last visited registered TAI each time the TAI list is deleted. This applies for cause #3, #6, #7, #9, #11, #12 or #14.
2.10 Impacts on user data transmission

It is assumed that user data transmission is not suspended when a tracking area update procedure is triggered in the UE. When a tracking area update procedure is rejected by the network, user data trasmission shall then be stopped in the UE. 

2.11 Storage of EMM context information

Current proposal is built on the working assumption that CT1 will work on a solution for EMM protocol which will not require new USIM files. 
Consequently, EMM context information which needs to be kept during power off / power on, such as EPS update status, GUTI, last visited registered TAI and KSI will not be stored in USIM but instead stored in non-volatile memory in the ME.

2.12 Not covered in current proposal
Impacts from idle-mode signalling reduction (ISR) and CS fallback are not considered in this proposal. Further requirements for unsuccessful tracking area update may come later from these 2 features.
3. Proposal

It is proposed to discuss the points above and the proposed changes to 3GPP TS 24.301 as given below, in order to progress stage 3 for tracking area update, unsuccessful cases and allow description for other unsuccessful EMM procedures (attach and service request) and network initiated detach procedure with re-attach not required.
REFERENCES

[1]
3GPP TS 24.008, "Mobile Radio Interface Layer 3 specification; Core Network Protocols; Stage 3" (Release 8), v8.1.0

[2]
3GPP TR 24.801, "3GPP System Architecture Evolution; CT WG1 aspects" (Release 8), v0.7.0

[3]
3GPP TS 24.301, "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3" (Release 8), v0.1.1

[4]
3GPP TS 22.011, "Service accessibility" (Release 8), v8.2.0

[5]
C1-073032 - On the relationship between the EMM and the GMM entity in the UE (Nokia Siemens Networks)

* * * First Change * * * *

5.5.3.5
Tracking area updating procedure not accepted by the network

If the tracking area updating cannot be accepted by the network, the MME sends a TRACKING AREA UPDATE REJECT message to the UE including an appropriate reject cause value.

Upon receiving the TRACKING AREA UPDATE REJECT message, the UE shall stop timer T3430, stop any transmission of user data, and take the following actions depending on the reject cause value received:

# 3

(Illegal MS);

# 6

(Illegal ME);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.

If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number and the MM parameters update status, TMSI, LAI and ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value. The USIM shall be considered as invalid also for non-EPS services until switching off or the UICC containing the USIM is removed.
NOTE:
The possibility to configure a UE so that the radio transceiver for a specific radio access technology is not active, although it is implemented in the UE, is out of scope of the present specification.
# 7

(GPRS services not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported in the UE, the UE shall 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 [6] for the case when the normal routing area update procedure is rejected with this cause value.
Editor's note: The description for cause #7 and the actions if A/Gb mode or Iu mode is supported in the UE may need to be re-considered once SA1 has provided guidance on relation between EPS services and GPRS services.
# 9

(MS identity cannot be derived by the network);


The UE shall set the EPS update status to EU2 NOT UPDATED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.
Subsequently, the UE shall automatically initiate the attach procedure.

# 10
(Implicitly detached);


The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.NORMAL-SERVICE. The UE shall then perform a new attach procedure.

Editor's note: The need to re-establish any previously activated EPS bearer context is FFS.
# 11
(PLMN not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall delete the list of equivalent PLMNs and enter the state EMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the PLMN identity in the "forbidden PLMN list".

The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3].

If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number and the MM parameters update status, TMSI, LAI, ciphering key sequence number and the location update attempt counter as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value and no RR connection exists.
# 12
(Tracking area not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall reset the tracking area updating attempt counter and shall enter the state EMM-DEREGISTERED.LIMITED-SERVICE.

The UE shall store the current TAI in the list of "forbidden tracking areas for regional provision of service”.

Editor's note: If RAN2 is going to abandon the additional cell re-selection hysteresis at tracking area boundaries, the behaviour described above may need to be changed: the UE could remain in EMM-REGISTERED state, GUTI and all EPS bearer contexts could be kept.
# 13
(Roaming not allowed in this tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete the list of equivalent PLMNs. The UE shall reset the tracking area updating attempt counter and shall change to state EMM-REGISTERED.PLMN-SEARCH.

The UE shall store the current TAI in the list of "forbidden tracking areas for roaming”.

The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3].
# 14
(GPRS services not allowed in this PLMN);

The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3). Furthermore the UE shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall enter the state EMM-DEREGISTERED.PLMN-SEARCH.

The UE shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list.

The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3]. 

If A/Gb mode or Iu mode is supported in the UE, the UE shall 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 [6] for the case when the normal routing area update procedure is rejected with this cause value.

Editor's note: The description above for cause #14 and the actions if A/Gb mode or Iu mode is supported in the UE will need to be investigated further once SA1 has provided feedback on the usage of cause #14 in EPS.
# 15
(No suitable cells in tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3). The UE shall reset the tracking area updating attempt counter and shall enter the state EMM-REGISTERED.LIMITED-SERVICE.

The UE shall store the current TAI in the list of "forbidden tracking areas for roaming”.

The UE shall search for a suitable cell in another tracking area or in another location area in the same PLMN according to 3GPP TS 36.304 [13].
Other values are considered as abnormal cases. The specification of the UE behaviour in those cases is described in subclause 5.5.3.6.
Editor's note: The need to delete current TAI from the TAI list in case of periodic tracking area update procedure rejected with cause #13 or #15 is FFS.

Editor's note: Whether further actions on MM and GMM are required, if A/Gb mode or Iu mode is supported, and cause #12, #13 or #15 is received is FFS.
5.5.3.6
Abnormal cases in the UE
5.5.3.7
Abnormal cases on the network side

* * * End of Change * * * *

ANNEX: 
Description for unsuccessful routing area updating procedure from 3GPP TS 24.008

4.7.5.1.4
Normal and periodic routing area updating procedure not accepted by the network

If the routing area updating cannot be accepted, the network sends a ROUTING AREA UPDATE REJECT message to the MS. An MS that receives a ROUTING AREA UPDATE REJECT message, stops timer T3330, and for all causes except #12, #14 and #15 deletes the list of "equivalent PLMNs". If a ROUTING AREA UPDATE REJECT message is received, the MS shall stop any ongoing transmission of user data.

The MS shall then take different actions depending on the received reject cause value:

# 3

(Illegal MS);

# 6

(Illegal ME);


The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to subclause 4.1.3.2) and enter the state GMM-DEREGISTERED. Furthermore, it shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number and shall consider the SIM/USIM as invalid for GPRS services until switching off or the SIM/USIM is removed.


If the MS is IMSI attached, the MS shall in addition set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number. If the MS is operating in MS operation mode A and an RR connection exists, the MS shall abort the RR connection, unless an emergency call is ongoing. The SIM/USIM shall be considered as invalid also for non-GPRS services until switching off or the SIM/USIM is removed.

# 7

(GPRS services not allowed);


The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to subclause 4.1.3.2.9) and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. The SIM/USIM shall be considered as invalid for GPRS services until switching off or the SIM/USIM is removed. The new state is GMM-DEREGISTERED.


If the update type is "periodic updating" a GPRS MS operating in MS operation mode A or B in networkoperation mode I shall set the timer T3212 to its initial value and restart it, if it is not already running.

# 9

(MS identity cannot be derived by the network);


The MS shall set the GPRS update status to GU2 NOT UPDATED (and shall store it according to subclause 4.1.3.2), enter the state GMM-DEREGISTERED, and shall delete any P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number. Subsequently, the MS may automatically initiate the GPRS attach procedure.

# 10
(Implicitly detached);


The MS shall change to state GMM-DEREGISTERED.NORMAL-SERVICE. The MS shall then perform a new attach procedure. The MS should also activate PDP context(s) to replace any previously active PDP contexts. The MS should also perform the procedures needed in order to activate any previously active multicast service(s).

NOTE 1:
In some cases, user interaction may be required and then the MS cannot activate the PDP and MBMS context(s) automatically.

# 11
(PLMN not allowed);


The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to subclause 4.1.3.2) and enter the state GMM-DEREGISTERED.


The MS shall store the PLMN identity in the "forbidden PLMN list".

The MS shall start timer T3340 as described in subclause 4.7.1.9.

If no RR connection exists, the MS shall perform the following additional actions immediately. If the MS is operating in MS operation mode A and an RR connection exists, the MS shall perform these actions when the RR connection is subsequently released:

-
If the MS is IMSI attached, the MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number and shall reset the location update attempt counter. The new MM state is MM IDLE.

-
The MS shall perform a PLMN selection according to 3GPP TS 23.122 [14].


An MS in GAN mode shall request a PLMN list in GAN (see 3GPP TS 44.318 [76b]) prior to perform a PLMN selection from this list according to 3GPP TS 23.122 [14].

# 12
(Location area not allowed);

The MS shall delete any RAI, P-TMSI, P-TMSI signature and GPRS ciphering key sequence number, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to clause 4.1.3.2), shall reset the routing area updating attempt counter and shall change to state GMM-DEREGISTERED.LIMITED-SERVICE.

The mobile station shall store the LAI in the list of "forbidden location areas for regional provision of service".

The MS shall start timer T3340 as described in subclause 4.7.1.9.

If no RR connection exists, the MS shall perform the following additional actions immediately. If the MS is operating in MS operation mode A and an RR connection exists, the MS shall perform these actions when the RR connection is subsequently released:

-
If the MS is IMSI attached, the MS shall set the update status to U3 ROAMING NOT ALLOWED, shall delete any TMSI, LAI and ciphering key sequence number and shall reset the location update attempt counter. The new MM state is MM IDLE.

-
The MS shall perform a cell selection according to 3GPP TS 43.022 [82] and 3GPP TS 25.304 [98].

NOTE 2:
The cell selection procedure is not applicable for an MS in GAN mode.
# 13
(Roaming not allowed in this location area);


The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to clause 4.1.3.2) shall reset the routing area updating attempt counter and shall change to state GMM-REGISTERED.LIMITED-SERVICE.


The MS shall store the LAI in the list of "forbidden location areas for roaming".

The MS shall start timer T3340 as described in subclause 4.7.1.9.

If no RR connection exists, the MS shall perform the following additional actions immediately. If the MS is operating in MS operation mode A and an RR connection exists, the MS shall perform these actions when the RR connection is subsequently released:

-
If the MS is IMSI attached, the MS shall set the update status to U3 ROAMING NOT ALLOWED and shall reset the location update attempt counter. The new MM state is MM IDLE.

-
The MS shall perform a PLMN selection according to 3GPP TS 23.122 [14].


An MS in GAN mode shall request a PLMN list in GAN (see 3GPP TS 44.318 [76b]) prior to perform a PLMN selection from this list according to 3GPP TS 23.122 [14].

# 14
(GPRS services not allowed in this PLMN);

The MS shall delete any RAI, P-TMSI, P-TMSI signature, and GPRS ciphering key sequence number stored, shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to subclause 4.1.3.2) and shall change to state GMM-DEREGISTERED.

The MS shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list. A GPRS MS operating in MS operation mode C shall perform a PLMN selection instead of a cell selection.

If the update type is "periodic updating" a GPRS MS operating in MS operation mode A or B in network operation mode I shall set the timer T3212 to its initial value and restart it, if it is not already running.

A GPRS MS operating in MS operation mode A or B in network operation mode II or III, is still IMSI attached for CS services in the network.

As an implementation option, a GPRS MS operating in operation mode A or B may perform the following additional action. If no RR connection exists the MS may perform the action immediately. If the MS is operating in MS operation mode A and an RR connection exists, the MS may only perform the action when the RR connection is subsequently released:

-
The MS may perform a PLMN selection according to 3GPP TS 23.122 [14].


If an MS in GAN mode performs a PLMN selection, it shall request a PLMN list in GAN (see 3GPP TS 44.318 [76b]) prior to perform a PLMN selection from this list according to 3GPP TS 23.122 [14].

The MS shall not perform the optional PLMN selection in the case where the PLMN providing this reject cause is:

-
On the "User Controlled PLMN Selector with Access Technology " or,

-
On the "Operator Controlled PLMN Selector with Access Technology " list or,

-
A PLMN identified as equivalent to any PLMN, with the same MCC, contained in the lists above.

# 15
(No Suitable Cells In Location Area);


The MS shall set the GPRS update status to GU3 ROAMING NOT ALLOWED (and shall store it according to clause 4.1.3.2) shall reset the routing area updating attempt counter and shall change to state GMM-REGISTERED.LIMITED-SERVICE.

The MS shall store the LAI in the list of "forbidden location areas for roaming".

The MS shall start timer T3340 as described in subclause 4.7.1.9.

If no RR connection exists, the MS shall perform the following additional actions immediately. If the MS is operating in MS operation mode A and an RR connection exists, the MS shall perform these actions when the RR connection is subsequently released:

-
If the MS is IMSI attached, the MS shall set the update status to U3 ROAMING NOT ALLOWED and shall reset the location update attempt counter. The new MM state is MM IDLE.

-
The MS shall search for a suitable cell in another location area in the same PLMN according to 3GPP TS 43.022 [82] and 3GPP TS 25.304 [98].

NOTE 3:
The cell selection procedure is not applicable for an MS in GAN mode.
Other values are considered as abnormal cases. The specification of the MS behaviour in those cases is described in subclause 4.7.5.1.5.




