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1. Introduction

Paging with IMSI is a feature described in 24.008. It allows the network to page for the UE in abnormal cases when paging with other UE identity failed due to ex. network failure. 

This contribution is a revision of C1-083147, which was discussed and the principle was agreed. Comments from previous meeting are taken into consideration.
2. Reason for Change

The network may initiate paging using IMSI if:

-
S-TMSI is not available due to a network failure;

-
paging with old and new S-TMSI fails, mainly for the case of GUTI reallocation procedure is not completed due to lower layer failure. In this case inconsistency between the UE and network temporary identities could happen.
The changes includes adding Paging with IMSI to the related abnormal cases as well as defining the allowed procedures of Paging with IMSI to the UE substates in EMM Registered mode. Procedural description of EPS paging with IMSI is also provided. Paging with IMSI causes the UE to reattach to the network.
For CSFB, the network may page the UE with S-TMSI or IMSI in normal cases as in "R2-084902 - Reply LS on Paging UE Identity for CS Fallback". Therefore the use of IMSI for CSFB needs more study and it is added as FFS in an editor's note.

3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v 1.0.0.
* * * First Change * * * *

5.6.2.2
Paging for EPS services through E-UTRAN using S-TMSI

The network shall initiate the paging procedure for EPS services using S-TMSI when NAS signalling messages or user data is pending to be sent to the UE when no NAS signalling connection exists.

To initiate the procedure the EMM entity in the network requests the lower layer to start paging (see 3GPP TS 36.300 [12], 3GPP TS 36.413 [15]) and starts the timer T3413 for this paging procedure. Upon reception of a paging indication, the UE shall respond to the paging with a SERVICE REQUEST message (see 3GPP TS 23.401 [4] and 3GPP TS 36.413 [15]). If the paging for EPS services was received during an ongoing UE initiated EMM specific procedure or service request procedure, then the UE shall ignore the paging and the UE and the network shall proceed with the EMM specific procedure or the service request procedure.

The network shall stop the timer for the paging procedure when a response is received from the UE.
5.6.2.x
Paging for EPS services through E-UTRAN using IMSI

Paging for EPS services using IMSI is an abnormal procedure used for error recovery in the network.
The network may initiate paging for EPS services using IMSI with CN domain indicator set to "PS" if the S-TMSI is not available due to a network failure.
In S1 mode, to initiate the procedure the EMM entity in the network requests the lower layer to start paging (see 3GPP TS 36.331 [14] and 3GPP TS 36.413 [15]).

When a UE receives a paging for EPS services using IMSI from the network before a UE initiated EMM specific procedure has been completed, then the UE shall abort the EMM specific procedure and proceed according to the description in this clause.

Upon reception of a paging for EPS services using IMSI, the UE shall locally deactivate any EPS bearer context(s) and locally detach from EPS. Additionally the UE shall delete the following parameters: last visited registered TAI, TAI list, GUTI and KSIASME. The UE shall set the EPS update status to EU2 NOT UPDATED and change the state to EMM-DEREGISTERED.

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 [6] for the case when a paging for GPRS services using IMSI is received.
After performing the local detach, the UE shall then perform an EPS attach procedure as described in subclause 5.5.1.2. If the UE supports CS fallback and is configured to use CS fallback, then the UE shall perform a combined EPS attach procedure as described in subclause 5.5.1.3.
NOTE 1:
In some cases, user interaction can be required, thus the UE cannot activate the dedicated bearer context(s) automatically.

NOTE 2:
The UE does not respond to the paging except with the attach request, hence timer T3413 in the network is not used when paging with IMSI.
NOTE 3:
Paging without DRX parameters can require a considerable extension of the paging duration.
Editor's note: It is FFS if NOTE 3 is applicable for EPS.
* * * Next Change * * * *

5.2.3.2
Detailed description of UE behaviour in state EMM-REGISTERED

5.2.3.2.1
NORMAL-SERVICE

The UE:

-
shall perform normal and periodic tracking area updating (see subclause 5.5.3); and
-
shall respond to paging.
5.2.3.2.2
ATTEMPTING-TO-UPDATE

The UE:

-
shall not send any user data;

-
shall perform tracking area updating on the expiry of timers T3411 or T3402; and
-
shall perform tracking area updating when the tracking area of the serving cell has changed and this tracking area is not in the list of forbidden tracking areas.
Editor's note: Other conditions are FFS.

5.2.3.2.3
LIMITED-SERVICE

The UE:
-
shall perform cell selection/reselection according to 3GPP TS 36.304 [13]; and
-
may respond to paging (with IMSI).
5.2.3.2.4
PLMN-SEARCH

The UE may enter this substate when it is in automatic network selection mode and the maximum allowed number of subsequently unsuccessful tracking area updating have been performed. The UE may also enter this substate as a result of a tracking area update rejected by the network (see subclause 5.5.3) or as a result of a service request rejected by the network (see subclause 5.6.1). If a new PLMN is selected, the UE shall perform the tracking area updating procedure (see subclause 5.5.3).

5.2.3.2.5
UPDATE-NEEDED

The UE:

-
shall not send any user data nor signalling information;
-
may respond to paging;
-
shall perform cell selection/reselection according to 3GPP TS 36.304 [13]; and

-
shall enter the appropriate new substate depending on the EPS update status as soon as the access is allowed in the selected cell for one of the access classes of the UE.

5.2.3.2.6
NO-CELL-AVAILABLE

The UE shall perform cell selection/reselection according to 3GPP TS 36.304 [13].

5.2.3.2.7
ATTEMPTING-TO-UPDATE-MM

The UE:

-
shall perform cell selection/reselection according to 3GPP TS 36.304 [13];

-
shall be able to receive and transmit user data and signalling information; and

-
shall perform tracking area update procedure indicating "combined TA/LA updating with IMSI attach" on the expiry of timers T3411 or T3402 or when the UE enters a tracking area not in the list of registered tracking areas.

* * * Next Change * * * *

5.4
EMM common procedures

5.4.1
GUTI reallocation procedure

5.4.1.1
General

The purpose of the GUTI reallocation procedure is to allocate a GUTI and optionally to provide a new TAI list to a particular UE.

The reallocation of a GUTI is performed by the unique procedure defined in this subclause. This procedure can only be initiated by the MME in state EMM-REGISTERED.

The GUTI can also be implicitly reallocated at attach or tracking area updating procedures. The implicit reallocation of a GUTI is described in the subclauses which specify these procedures (see subclause 5.5.1 and 5.5.3).

The PLMN identity in the GUTI indicates the current registered PLMN.

NOTE 1:
The GUTI reallocation procedure is usually performed in ciphered mode.

NOTE 2:
Normally, the GUTI reallocation will take place in conjunction with another mobility management procedure, e.g. as part of tracking area updating.

5.4.1.2
GUTI reallocation initiation by the network

The MME shall initiate the GUTI reallocation procedure by sending a GUTI REALLOCATION COMMAND message to the UE and starting the timer T3450 (see figure 5.4.1.2.1).

The GUTI REALLOCATION COMMAND message shall include a GUTI and may include a TAI list.


Figure 5.4.1.2.1: GUTI reallocation procedure

5.4.1.3
GUTI reallocation completion by the UE

Upon receipt of the GUTI REALLOCATION COMMAND message, the UE shall store the GUTI and the TAI list, and send a GUTI REALLOCATION COMPLETE message to the MME. The UE considers the new GUTI as valid and the old GUTI as invalid. If the UE receives a new TAI list in the GUTI REALLOCATION COMMAND message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid
5.4.1.4
GUTI reallocation completion by the network

Upon receipt of the GUTI REALLOCATION COMPLETE message, the MME shall stop the timer T3450 and consider the new GUTI as valid and the old GUTI as invalid. If a new TAI list is provided in the GUTI REALLOCATION COMMAND message, the MME shall consider the new TAI list as valid and the old TAI list as invalid.
5.4.1.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Transmission failure of GUTI REALLOCATION COMPLETE message indication with TAI change from lower layers


If the current TAI is not in the TAI list, the GUTI reallocation procedure shall be aborted and a tracking area updating procedure shall be initiated.


If the current TAI is still part of the TAI list, it is up to the UE implementation how to re-run the ongoing procedure that triggered the GUTI reallocation procedure.

b)
Transmission failure of GUTI REALLOCATION COMPLETE message indication without TAI change from lower layers


It is up to the UE implementation how to re-run the ongoing procedure that triggered the GUTI reallocation procedure.

5.4.1.6
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
Lower layer failure


If a lower layer failure is detected before the GUTI REALLOCATION COMPLETE message is received, the old and the new GUTI shall be considered as valid until the old GUTI can be considered as invalid by the network.


During this period the network:

-
may first use the old S-TMSI from the old GUTI for paging for an implementation dependent number of paging attempts in the case of network originated transactions. Upon response from the UE, the network may re-initiate the GUTI reallocation. If no response is received to the paging attempts, the network may use the new S-TMSI from the new GUTI for paging for an implementation dependent number of paging attempts. Upon response from the UE the network shall consider the new GUTI as valid and the old GUTI as invalid.

The network may use the IMSI for paging in the case of network originated signalling connection as described in subclause 5.6.2.x. Upon response from the UE the GUTI reallocation is restarted;
-
shall consider the new GUTI as valid if it is used by the UE; and

-
may use the identification procedure followed by a new GUTI reallocation if the UE uses the old GUTI.
b)
Expiry of timer T3450


The GUTI reallocation procedure is supervised by the timer T3450. The network shall, on the first expiry of timer T3450, reset and restart timer T3450 and shall retransmit the GUTI REALLOCATION COMMAND. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3450, the network shall abort the reallocation procedure and shall follow the rules for case a as described above.

c)
GUTI reallocation and EPS attach procedure collision


If the network receives an ATTACH REQUEST message before the ongoing GUTI reallocation procedure has been completed the network shall proceed with the attach procedure after deletion of the EMM context.

d)
GUTI reallocation and UE initiated detach procedure collision


If the network receives a DETACH REQUEST message before the ongoing GUTI reallocation procedure has been completed, the network shall abort the GUTI reallocation procedure and shall progress the detach procedure.

e)
GUTI reallocation and tracking area updating procedure collision


If the network receives a TRACKING AREA UPDATE REQUEST message before the ongoing GUTI reallocation procedure has been completed, the network shall abort the GUTI reallocation procedure and shall progress the tracking area updating procedure. The network may then perform a new GUTI reallocation.

f)
GUTI reallocation and service request procedure collision


If the network receives a SERVICE REQUEST message before the ongoing GUTI reallocation procedure has been completed, the network shall progress both procedures.

If there is a different new GUTI and optionally a new TAI list included in a subsequent GUTI REALLOCATION COMMAND message, the UE always regards the newest GUTI and the newest TAI list as valid for the recovery time.
* * * Next Change * * * *

5.5.3.2
Normal and periodic tracking area updating procedure

:

:

5.5.3.2.7
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
If a lower layer failure occurs before the message TRACKING AREA UPDATE COMPLETE has been received from the UE and a GUTI has been assigned, the network shall abort the procedure and shall consider both, the old and new GUTI as valid until the old GUTI can be considered as invalid by the network (see subclause 5.4.1.4). During this period the network may use the identification procedure followed by a GUTI reallocation procedure if the old GUTI is used by the UE in a subsequent message.

The network may page with IMSI if paging with old and new S-TMSI fails. Paging with IMSI causes the UE to re-attach as described in subclause 5.6.2.x.
b)
Protocol error


If the TRACKING AREA UPDATE REQUEST message has been received with a protocol error, the network shall return a TRACKING 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)
T3450 time-out


On the first expiry of the timer, the network shall retransmit the TRACKING AREA UPDATE ACCEPT message and shall reset and restart timer T3450. The retransmission is performed four times, i.e. on the fifth expiry of timer T3450, the tracking area updating procedure is aborted. Both, the old and the new GUTI shall be considered as valid until the old GUTI can be considered as invalid by the network (see subclause 5.4.1.4). During this period the network acts as described for case a above.

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

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

-
if the information elements do not differ, then the TRACKING AREA UPDATE ACCEPT message shall be resent and the timer T3450 shall be restarted if an TRACKING AREA UPDATE COMPLETE message is expected. In that case, the retransmission counter related to T3450 is not incremented.

e)
More than one TRACKING AREA UPDATE REQUEST received and no TRACKING AREA UPDATE ACCEPT or TRACKING AREA UPDATE REJECT message has been sent

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

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