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	Reason for change:
	Currently, in a network operating in network operation mode I, a GPRS MS attached for GPRS and non-GPRS services can become unreachable for MT CS calls, if the periodic RAU attempts are failing for more than 4 minutes. This is caused by the following MS and network behaviour:

1) On the network side, there is a mobile reachable timer running in the SGSN. By default, this timer is 4 minutes longer than the periodic RAU timer T3312 in the MS. When the mobile reachable timer expires, the SGSN will reset the paging proceed flag (PPF) and will no longer perform paging for this MS, until the MS gets active again. If the MS is attached for GPRS and non-GPRS services, and the SGSN receives a paging request for CS services via the Gs interface when the PPF is reset, then the SGSN will respond with a BSSAP+-MS-UNREACHABLE message. Upon receipt of this message the VLR will stop the paging procedure via the Gs interface, and according to TS 29.018 there is no requirement to initiate paging via the A/Iu-cs interface. So delivery of the mobile terminating CS service will fail. 

2) For the MS, the periodic RAU procedure is described together with the normal RAU procedure, and there are no specific provisions in the abnormal cases for the case when the MS is attached for GPRS and non-GPRS services and the periodic RAU fails so often that the routing area updating attempt counter is getting greater than or equal to 5. I.e. the MS will just start T3302 (default value 12 min) and upon expiry it will start the next series of periodic RAU attempts; alternatively, the MS may initiate a PLMN selection, but if the MS is in its home country and national roaming is not permitted, the PLMN selection will not solve the situation. 

Note that for the case when a combined RAU procedure is successful for GPRS services only, and the update for non-GPRS services fails with cause #16 "MSC temporarily not reachable" or #17 "network failure", and the routing area updating attempt counter is equal to 5, the MS is required to proceed with appropriate MM specific procedures and to act as in network operation mode II as long as the combined GMM procedures are not successful and no new RA is entered. 

Note also that for the periodic TAU procedure in TS 24.301, when the tracking area updating attempt counter is equal to 5, a UE that was previously successfully attached for EPS and non-EPS services and that is operating in CS/PS mode 1 of operation "shall select GERAN or UTRAN radio access technology and proceed with appropriate MM or GMM specific procedures." 

It is proposed to adopt a similar behaviour if during a periodic RAU procedure the MS determines that the routing area updating attempt counter is equal to 5. 

Furthermore, as legacy MS implementations will not benefit from these enhancements, it is proposed to add notes in subclause 4.7.2.2, indicating that "if a periodic routing area updating procedure fails repeatedly, it can take more than 7 minutes before the MS starts using MM specific procedures". Network vendors and operators can use this information to decide whether they want to configure the mobile reachable timer with a value greater than the default value ("4 minutes greater than timer T3312").



	
	

	Summary of change:
	1) If the network is operating in network operation mode I and the periodic RAU fails so often that the routing area updating attempt counter is greater than or equal to 5, then

- a GPRS MS MS attached for GPRS and non-GPRS services operating in MS operation mode A shall proceed with appropriate MM specific procedures; and 

- a GPRS MS operating in MS operation mode B may proceed with appropriate MM specific procedures.
I.e. the 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. 

These changes are included in CR 24.008-2703 in subclause 4.7.5.1.5, as there is an interaction with other changes introduced by that CR.
2) For the network side notes are adding, indicating that "if a periodic routing area updating procedure fails repeatedly, it can take more than 7 minutes before the MS starts using MM specific procedures". 

3) Removal of an superfluous "or" in subclause 4.7.5.2.3.2. (This error was introduced by CR #2221 r2, " Removing NMO-III" (C1-123394).)

	
	

	Consequences if not approved:
	In a network operating in network operation mode I a GPRS MS attached for GPRS and non-GPRS services can become unreachable for MT CS calls, if the periodic RAU attempts are failing for more than 4 minutes.
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	Other comments:
	Changes to subclause 4.7.5.1.5 are included in CR 24.008-2703, because there is an interaction with other changes introduced by that CR.


4.7.2.2
Periodic routing area updating

Periodic routing area updating is used to periodically notify the availability of the MS to the network. The procedure is controlled in the MS by timer T3312. The value of timer T3312 is sent by the network to the MS in the messages ATTACH ACCEPT and ROUTING AREA UPDATE ACCEPT. The value of timer T3312 shall be unique within a RA.

If the value of timer T3312 received by the MS in A/Gb mode or received in Iu mode in a message with integrity protection contains an indication that the timer is deactivated or the timer value is zero, then timer T3312 is deactivated and the MS shall not perform periodic routing area updating.

In Iu mode, if the value of timer T3312 is received in a message without integrity protection and the indicated value is larger than the last received value, or the indicated value is "deactivated" or zero, the MS shall use the last received value. If there is no last received value, then the MS shall use the default value.
In A/Gb mode, the timer T3312 is reset and started with its initial value, when the READY timer is stopped or expires. Timer T3312 is stopped and shall be set to its initial value for the next start when the READY timer is started. If after a READY timer negotiation the READY timer value is set to zero, timer T3312 is reset and started with its initial value. If the initial READY timer value is zero, the timer T3312 is reset and started with its initial value, when the ROUTING AREA UPDATE REQUEST message is transmitted.

In Iu mode, timer T3312 is reset and started with its initial value, when the MS changes from PMM-CONNECTED to PMM-IDLE mode. Timer T3312 is stopped when the MS enters PMM-CONNECTED mode.

If the MS is attached for emergency bearer services, when timer T3312 expires, the MS shall not initiate a periodic RAU procedure, but shall locally detach from the network.
If the MS is not attached for emergency bearer services, when timer T3312 expires, the periodic routing area updating procedure shall be started and timer T3312 shall be set to its initial value for the next start. 

If the MS is in a state other than GMM-REGISTERED.NORMAL-SERVICE when timer T3312 expires, the periodic routing area updating procedure is delayed until the MS returns to GMM-REGISTERED.NORMAL-SERVICE.

In A/Gb mode, if the MS in MS operation mode B is in the state GMM-REGISTERED.SUSPENDED when timer T3312 expires the periodic routing area updating procedure is delayed until the state is left.

If ISR is activated, the MS shall keep both timer T3412 and timer T3312. The two separate timers run in the MS for updating the MME and the SGSN independently. The MS shall start timer T3323 if timer T3312 expires, and timer T3346 is running or the MS is in one of the following states:

-
GMM-REGISTERED.NO-CELL-AVAILABLE;

-
GMM-REGISTERED.PLMN-SEARCH;

-
GMM-REGISTERED.UPDATE-NEEDED; or

-
GMM-REGISTERED.LIMITED-SERVICE.

The MS shall initiate the routing area updating procedure and stop timer T3323 when the MS enters the state GMM-REGISTERED.NORMAL-SERVICE before timer T3323 expires. After expiry of timer T3323 the MS shall deactivate ISR by setting its TIN to "GUTI".
If timer T3323 expires, the MS shall memorize that it has to initiate a routing area updating procedure when it returns to state GMM-REGISTERED.NORMAL-SERVICE.

The network supervises the periodic routing area updating procedure by means of the mobile reachable timer.
If the MS is not attached for emergency bearer services and the network has not included the T3324 value IE in the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message, the mobile reachable timer shall be longer than timer T3312. In this case, by default, the mobile reachable timer is 4 minutes greater than timer T3312.
NOTE 1:
According to subclause 4.7.5.1.5, if a periodic routing area updating procedure fails repeatedly, it can take more than 7 minutes before the MS starts using MM specific procedures.

If the network includes the T3324 value IE in the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message and if the MS is not attached for emergency bearer services and has no PDN connection for emergency bearer services, the network shall set the mobile reachable timer to a value equal to the value of timer T3324.
If the MS has established a PDN connection for emergency bearer services after receiving the timer T3324 value IE in the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message, the mobile reachable timer shall be longer than timer T3312. In this case, by default, the mobile reachable timer is 4 minutes greater than timer T3312.
NOTE 2:
According to subclause 4.7.5.1.5, if a periodic routing area updating procedure fails repeatedly, it can take more than 7 minutes before the MS starts using MM specific procedures.

The network may include timer T3312 extended value IE in the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message only if the MS indicates support of the timer T3312 extended value in the MS network feature support IE.
If the network includes the timer T3312 extended value IE in the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message, the network shall use the timer T3312 extended value IE as the value of timer T3312.

If ISR is not activated, when the mobile reachable timer expires, typically the network stops sending paging messages to the mobile and may take other appropriate actions.
If the MS is attached for emergency bearer services, the SGSN shall set the mobile reachable timer with a value equal to timer T3312. When the mobile reachable timer expires, the SGSN shall locally detach the MS.
In A/Gb mode, the mobile reachable timer is reset and started with the value as indicated above, when the READY timer is stopped or expires. The mobile reachable timer is stopped when the READY timer is started.

In A/Gb mode, if after a READY timer negotiation the READY timer value is set to zero, the mobile reachable timer is reset and started with its initial value. If the initial READY timer value is zero, the mobile reachable timer is reset and started with its initial value, when the ROUTING AREA UPDATE REQUEST message is received.

In Iu mode, the mobile reachable timer is reset and started with the value as indicated above, when the MS changes from PMM-CONNECTED to PMM-IDLE mode. The mobile reachable timer is stopped when the MS enters PMM-CONNECTED mode.

If ISR is activated, upon expiry of the mobile reachable timer the network shall start the implicit detach timer. By default, the implicit detach timer is 4 minutes greater than timer T3323. If the implicit detach timer expires before the MS contacts the network, the network shall implicitly detach the MS and deactivate ISR.
If ISR is not activated, upon expiry of the mobile reachable timer the network may start the implicit detach timer. The value of the implicit detach timer is network dependent. If the network includes the T3324 value IE in the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message and if the MS is not attached for emergency bearer services and has no PDN connection for emergency bearer services, the value of the implicit detach timer should be 4 minutes greater than the value of timer T3312. If the implicit detach timer expires before the MS contacts the network, the network shall implicitly detach the MS.
If the SGSN includes timer T3346 in the ROUTING AREA UPDATE REJECT message or the SERVICE REJECT message and timer T3346 is greater than timer T3312, the SGSN sets the mobile reachable timer and the implicit detach timer such that the sum of the timer values is greater than timer T3346.
NOTE 3:
According to subclause 4.7.5.1.5, if a periodic routing area updating procedure fails repeatedly, it can take more than 7 minutes before the MS starts using MM specific procedures.

If the MS is both IMSI attached for GPRS and non-GPRS services, and if the MS lost coverage of the registered PLMN and timer T3312 expires or timer T3323 expires, then:

a)
if the MS returns to coverage in a cell that supports GPRS and that indicates that the network is in network operation mode I, then the MS shall either perform the combined routing area update procedure indicating "combined RA/LA updating with IMSI attach"; or

b)
if the MS returns to coverage in a cell in the same RA that supports GPRS and that indicates that the network is in network operation mode II, then the MS shall perform the periodic routing area updating procedure indicating "Periodic updating"; or

c)
if the MS was both IMSI attached for GPRS and non-GPRS services in network operation mode I and the MS returns to coverage in a cell in the same LA that does not support GPRS, then the MS shall perform the periodic location updating procedure. In addition, the MS shall perform a combined routing area update procedure indicating "combined RA/LA updating with IMSI attach" when the MS enters a cell that supports GPRS and that indicates that the network is in network operation mode I; or

d)
if the MS returns to coverage in a new RA, the description given in subclause 4.7.5 applies.
If this subclause specifies that the MS shall perform a periodic routing area updating procedure, but subclause 4.7.5 specifies the MS shall perform a normal or combined routing area updating procedure, the description in subclause 4.7.5 takes precedence.
If the MS is both IMSI attached for GPRS and non-GPRS services in a network that operates in network operation mode I, and if the MS has camped on a cell that does not support GPRS, and timer T3312 expires or timer T3323 expires, then the MS shall start an MM location updating procedure. In addition, the MS shall perform a combined routing area update procedure indicating "combined RA/LA updating with IMSI attach" when the MS enters a cell that supports GPRS and indicates that the network is in operation mode I.

If timer T3312 expires or timer T3323 expires during an ongoing CS connection, then a MS operating in MS operation mode B shall treat the expiry of T3312 when the MM state MM-IDLE is entered, analogous to the descriptions for the cases when the timer expires out of coverage or in a cell that does not support GPRS.

In A/Gb mode, timer T3312 and timer T3323 shall not be stopped when a GPRS MS enters state GMM-REGISTERED.SUSPENDED.

***** Next change *****
4.7.5.2.3.2
Combined routing area updating successful for GPRS services only

Apart from the actions on the routing area updating attempt counter, the description for normal routing area update as specified in subclause 4.7.5.1.3 shall be followed. In addition, the following description for location area updating applies.

The SGSN shall use GMM cause #28 "SMS provided via GPRS in this routing area" in the ROUTING AREA UPDATE ACCEPT message only if the MS requested "SMS-only service" by including the Additional update type IE in the ROUTING AREA UPDATE REQUEST message.
The MS receiving the ROUTING AREA UPDATE ACCEPT message takes one of the following actions depending on the GMM cause:

#2


(IMSI unknown in HLR);


The MS shall stop timer T3330 if still running and shall reset the routing area updating attempt counter. The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The MS shall enter state GMM-REGISTERED.NORMAL-SERVICE. The new MM state is MM IDLE. The SIM/USIM shall be considered as invalid for non-GPRS services until switching off or the SIM/USIM is removed.

#16
(MSC temporarily not reachable); or
#17
(Network failure)


The MS shall stop timer T3330 if still running, and shall enter state MM-IDLE. 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 GMM update status is equal to GU1 UPDATED:

-
the MS shall keep the GMM update status GU1 UPDATED and changes state to GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM. The MS shall start timer T3311. When timer T3311 expires the combined routing area update procedure indicating "combined RA/LA updating with IMSI attach" is triggered again.


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

-
the MS shall start timer T3302 and shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM;

-
a GPRS MS operating in MS operation mode A shall then proceed with appropriate MM specific procedure; a GPRS MS operating in MS operation mode B may then 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.
# 22
(Congestion);

The MS shall change to state GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM, shall stop timer T3330 if still running, and shall enter state MM-IDLE. The MS shall set the routing area updating attempt counter to 5 and shall start timer T3302.
# 28
(SMS provided via GPRS in this routing area);


The MS shall stop timer T3330 if still running and shall reset the routing area updating attempt counter. The MS shall set the update status to U3 ROAMING NOT ALLOWED and shall delete any TMSI, LAI and ciphering key sequence number. The MS shall enter state GMM-REGISTERED.NORMAL-SERVICE. The new MM state is MM IDLE.

The MS stays in the current serving cell and applies the normal cell reselection process.
Other GMM causevalues and the case that no GMM cause IE was received are considered as abnormal cases. The combined routing area updating shall be considered as failed for non-GPRS services. The specification of the MS behaviour in those cases is specified in subclause 4.7.5.2.5.

