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	Reason for change:
	When a combined TAU procedure is completed successfully for EPS services only (e.g. UE receives TRACKING AREA UPDATE ACCEPT message with EMM cause values #16 (MSC temporarily not reachable), #17 (Network failure) or #22 (Congestion)) the UE moves to EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM. Whilst in that EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM state, the following scenarios have been observed to happen:
Scenario 1:

TRACKING AREA UPDATE ACCEPT message with EMM cause values #16, #17 or #22 could be due to temporary issues over the SGs between MME and MSC/VLR where the UE context is maintained in MSC/VLR while the MME puts the SGs association into SGs-NULL (see below for more details). When these temprorary problems are over the MSC/VLR can handle MT call request for that UE and, for certain cases, the MME can accept SGsAP-PAGING-REQUEST message even when SGs association is SGs-NULL. In such a case, the MME pages the UE with IMSI and with CN domain indication set to “PS”.
Currently in 24.301, a UE in the state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM, does not handle a request for paging, (see subclause 5.2.3.27) and the MT call fails.

Scenario 2:

UE is in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM after receiving TRACKING AREA UPDATE ACCEPT message with EMM cause values #16 or #17. A mobile originated non-EPS service request from CM layer is triggered. Due to being in EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM, EMM will not handle that trigger from CM layer and MO request fails.
Update for revision 2 of CR:

Intial proposal to process MT paging for CS fallback in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM has been modified to process MT paging with IMSI for PS domain, as MME can accept SGsAP-PAGING-REQUEST message in SGs-NULL state.

Further background material and text from 29.118
EMM cause #16 means that the MME did not receive a response to the SGsAP-Location-Update-Request, and it is quite possible that the MSC/VLR did not receive the SGsAP-Location-Update-Request.

The use of EMM cause #17 is not clearly specified, but if there is e.g. a MAP failure in the signaling between VLR and HLR/HSS, then the VLR will set the state of the SGs association to SGs-NULL. But there is no reason to delete the subscriber context in the VLR.

For cause #22 there is no reason why the MSC/VLR should delete the subscriber context in the VLR. Regarding the question whether the MSC/VLR will set the state of the SGs association to SGs-NULL, there are 2 different cases to be discriminated: 1) If the SGsAP-LOCATION-UPDATE-REQUEST message is received by the MSC/VLR to which the UE was already registered, and the MSC/VLR actually accessed the subscriber context which includes the state of the SGs association, the MSC/VLR might as well accept the location update request message. (In our view it is more likely for this case the request was rejected in an early phase of processing it, and the subscriber context with the state of the SGs association is not touched at all.)
2) If the SGsAP-LOCATION-UPDATE-REQUEST message is received by a new MSC/VLR, by all likelihood the old VLR has not been contacted by the new MSC/VLR. So most likely, the state of the SGs association in the old VLR will still be SGs-Associated.
From 29.118, we have the following:-
5.2.2.4
Location update failure

If the MME receives an SGsAP-LOCATION-UPDATE-REJECT message from the VLR, the MME
-     shall stop timer Ts6-1;

-     shall move the state of the SGs association to SGs-NULL; and

-     indicates to the UE the rejection of the Location Update procedure by the VLR as specified in 3GPP TS 24.301 [14]. The Reject cause value sent by the VLR shall be mapped to the appropriate reject cause as specified in 3GPP TS 24.301 [14], and the latter is forwarded to the UE.

NOTE:      Upon receiving an SGsAP-LOCATION-UPDATE-REJECT message with MM cause #11 or MM cause #13, if the MME is configured to know that the VPLMN has a suitable roaming agreement for E-UTRAN with the HPLMN of the UE, the MME can map the MM cause to EMM cause #18 as specified in 3GPP TS 24.301 [14].
5.2.2.5
Abnormal cases

If timer Ts6-1 expires, the MME shall abort the Location Update for non-EPS service procedure and indicate this to the UE with the Reject cause value 'MSC temporarily not reachable'. The state of the SGs association to the VLR shall be SGs-NULL.
If the MME receives an SGsAP-LOCATION-UPDATE-ACCEPT message and timer Ts6-1 is not running then:

-     if timer Ts8 is running (see subclause 5.4), the message shall be ignored;

-     if timer Ts9 is running (see subclause 5.5), the message shall be ignored; or

-     if timers Ts8 and Ts9 are not running:

-     if the state of the SGs association to the VLR is SGs-ASSOCIATED, the message shall be ignored; or

-     if the state of the SGs association to the VLR is different than SGs-ASSOCIATED, the message shall be treated as a message incompatible with the protocol state of the MME (see subclause 7.3).

From the above, we ascertain that the MME moves to SGs-NULL, but it cannot be be said that the MSC/VLR has deleted the UE/MS context.

If the state of the SGs association is SGs-Null, the MME will accept a paging for CS services only in the following cases:
(From 29.118)
5.1.3.1            General

The MME accepts SGsAP-PAGING-REQUEST messages in any state of the SGs association. In the SGs-NULL state, the MME accepts SGsAP-PAGING-REQUEST messages only if:

-     the "MME-Reset" restoration indicator is set to "true"; or

-     the MME supports MT CS services delivery via an alternative MME in the MME pool as defined in 3GPP TS 23.007 [4] and the CS restoration indicator is set in the Additional paging indicators information element in the SGs-PAGING-REQUEST message.
5.1.3.2            Procedure when no NAS signalling connection exists

If the Service indicator information element in the SGsAP-PAGING-REQUEST message indicates "CS call indicator" and the MME accepts the paging request, the MME shall proceed as follows:

-     If the SGsAP-PAGING-REQUEST message includes the Location area identifier and the "VLR-Reliable" MM context variable in the MME is set to "true":
-     if the UE is considered to be IMSI attached for EPS and non-EPS services, the MME pages the UE with CN domain indicator set to "CS".

if

-     the SGsAP-PAGING-REQUEST message includes the IMSI without TMSI and the location area stored in the MME is the same as the one received in the SGsAP-PAGING-REQUEST message and S-TMSI can be retrieved, and the operator’s policy allows the use of S-TMSI as paging address; or

NOTE:      The operator’s policy is related to MSC pool in target RAT.

-     the SGsAP-PAGING-REQUEST message includes the TMSI and the location area stored in the MME is the same as the one received in the SGsAP-PAGING-REQUEST message;

then the MME uses the S-TMSI as paging address at the radio interface; else the MME uses the IMSI; and

-     if the UE is not known, or is marked as IMSI detached for EPS services or IMSI (implicitly or explicitly) detached for non-EPS services, the MME pages the UE with IMSI and CN domain indicator set to "PS".
From the above, in that case the MME will page the UE, but with IMSI and with domain indicator indicating “PS” (which triggers a re-attach)
Further (also in 29.118)
4.2.2
States at the VLR

SGs-NULL


There is no SGs association with an MME for the UE and therefore the VLR considers that the UE is IMSI detached for EPS services. In this state no SGsAP-MM-INFORMATION-REQUEST messages are sent to the MME. The VLR may initiate paging on the SGs interface if the "Confirmed by Radio Contact" restoration indicator in the VLR is set to "false" (see 3GPP TS 23.007 [4]). Any message from the MME is ignored except SGsAP-LOCATION-UPDATE-REQUEST, SGsAP-IMSI-DETACH-INDICATION and SGsAP-EPS-DETACH-INDICATION.

5.2.3.3

Location update failure

If the location update is rejected by the VLR, the VLR shall:

-
send an SGsAP-LOCATION-UPDATE-REJECT message to the MME with the appropriate reject cause as indicated in 3GPP TS 24.008 [8] and shall indicate to the MME the Location area identifier received in the corresponding SGsAP-LOCATION-UPDATE-REQUEST message; and

-
 move the SGs association to SGs-NULL.
From the above (subclause 4.2.2), the VLR could still page the UE via SGs, if it performs a Reset after the failed location update. Furthermore, at least for cause #16 and #22 it is questionable whether the VLR received and processed the SGsAP-LOCATION-UPDATE-REQUEST message so that it moved the state of the SGs association to SGs-NULL.


	
	

	Summary of change:
	1) In EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM  state UE does accept and handle mobile terminated paging with IMSI for PS domain when received.

2) When UE is in EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM state - except for the case of last registration reject is with EMM cause #22 (Congestion) - upon receiving mobile originated non-EPS service request from CM layer, UE may select GERAN or UTRAN radio access technology and proceed with the appropriate MM and CC specific procedure.

Update for revision 2 of CR:

Intial proposal to process MT paging for CS fallback in state EMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM has been modified to process MT paging with IMSI for PS domain as MME can accept SGsAP-PAGING-REQUEST message in SGs-NULL state.
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	Other comments:
	


* * * 1st change * * * 
5.2.3.2.7
ATTEMPTING-TO-UPDATE-MM

The UE:

-
shall perform cell selection/reselection according to 3GPP TS 36.304 [21];

-
shall be able to receive and transmit user data and signalling information;
-
shall initiate combined tracking area updating 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;
-
shall respond to paging with IMSI for the PS domain; and

-
shall use requests for non-EPS services from CM layers to attempt to select GERAN or UTRAN radio access technology and proceed with the appropriate MM and CC specific procedures, unless T3402 is running due to receipt of an ATTACH ACCEPT or TRACKING AREA UPDATING ACCEPT message with EMM cause #22 "congestion".
* * * End of change * * * 
