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	Reason for change:
(
	In SA2#74, CR#110r3 was agreed (S2-094958) which allows a UE to request a combined EPS/IMSI attach with the “SMS-only” indication. This indication is transferred up to the MME, which then performs a normal SGs Location Update (i.e. with a normal location update type) with LAI equal to the default LAI preconfigured in the MME.

As a consequence, the MSC/VLR cannot differentiate between a normal IMSI attach and an IMSI attach for SMS-only. So, when a MT voice call arrives to the MSC for a UE attached for SMS-only, the MSC starts normal paging procedures over EPS to deliver the call. However, paging for voice services a UE that is IMSI attached for SMS-only can be a big waste of resources since, in the most typical scenario, a UE that is IMSI-attached for SMS-only cannot handle voice services with CSFB.

This issue can be addressed by selecting a “dedicated” MSC for all UEs attached to the CS domain for SMS only, which will reject incoming voice calls for all attached UEs. However, this presents a deployment limitation that may not be preferred by many operators. In other words, the solution for SMS-only IMSI attach should not require the use of one or more “dedicated” MSCs.

In order to deal with the above issue and to avoid any deployment limitations, there is need to inform the MSC/VLR when a UE is requested to be IMSI attached for SMS-only. In this case, the MSC/VLR may be configured to reject incoming calls for such UEs and thus avoid unnecessary paging.
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	It is specified that when a UE needs to be IMSI attached for SMS-only, the MME performs a location update over SGs with the Location Update Type indicating location update for SMS-only.
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***** FIRST CHANGE *****
5.2
Attach procedure

The attach procedure for the CS fallback in EPS is realized based on the combined GPRS/IMSI Attach procedure specified in TS 23.060 [3].
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Figure 5.2-1: Attach Procedure

1)
The UE initiates the attach procedure by the transmission of an Attach Request (parameters as specified in TS 23.401 [2] including the Attach Type) message to the MME. The Attach Type indicates that the UE requests a combined EPS/IMSI attach and informs the network that the UE is capable and configured to use CS fallback. 
2)
Step 2 to step 17 of the EPS Attach procedure are performed as specified in TS 23.401 [2].

3)
The VLR shall be updated according to the combined GPRS/IMSI Attach procedure in TS 23.060 [3] if the Attach Request message includes an Attach Type indicating that the UE requests a combined EPS/IMSI attach. The MME allocates a default LAI, which is configured on the MME and may take into account the current TAI and/or E-CGI. The MME derives a VLR number based on the allocated LAI and on an IMSI hash function defined in TS 23.236 [23]. The MME starts the location update procedure towards the new MSC/VLR upon receipt of the first Insert Subscriber Data message from the HSS in step 2). This operation marks the MS as EPS-attached in the VLR.

4)
The MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to the VLR. MME address is an IP address. The Location Update Type shall indicate normal location update unless the UE needs to be IMSI attached for SMS-only. In the latter case, the Location Update Type shall indicate location update for SMS-only.
NOTE 1: 
The MSC/VLR can be configured to reject incoming voice calls for UEs attached for SMS-only. This can avoid paging UEs for voice services when the UEs do not support voice services with CSFB (e.g. data cards).
5)
The VLR creates an association with the MME by storing MME address.

6)
The VLR performs Location Updating procedure in CS domain.

7)
The VLR responds with Location Update Accept (VLR TMSI) to the MME.

8)
The EPS Attach procedure is completed by performing step 18 to step 26  as specified in TS 23.401 [2]. (Attach Accept message includes the parameters as specified in TS 23.401 [2] LAI VLR TMSI and LAI as allocated in step 3 above. The existence of LAI and VLR TMSI indicates successful attach to CS domain).
NOTE 2:
The case of unsuccessful attach to CS domain is documented in stage 3 specifications, taking into account reachability for CS services of UEs that have the user preference to prioritize voice over data services and are not configured/supporting to use IMS voice services.

***** NEXT CHANGE *****
5.4
TA/LA Update procedure

5.4.1
Combined TA/LA Update Procedure

NOTE:
The combined TA/LA Update procedure for the CS fallback in EPS is realized based on the combined RA/LA Update procedure specified in TS 23.060 [3].
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Figure 5.4.1-1: Combined TA / LA Update Procedure

1)
The UE detects a change to a new TA by discovering that its current TAI is not in the list of TAIs that the UE registered with the network or the UE's TIN indicates the need for a TAU when re-selecting to E-UTRAN.. The combined TA/LA Update Procedure is also performed in order to re-establish the SGs association.

2)
The UE initiates the TAU procedure by sending a TAU Request (parameters as specified in TS 23.401 [2] including the Update Type) message to the MME. The Update Type indicates that this is a combined Tracking Area/Location Area Update Request or a combined Tracking Area/Location Area Update with IMSI attach Request.

3)
Step 4 to step 19 of the EPS TAU procedure are performed as specified in TS 23.401 [2].

4)
If there is an associated VLR in the MM context, the VLR also needs to be updated. If the association has to be established or if the LA changed, the new MME sends a Location Update Request (new LAI, IMSI, MME address, Location Update Type) message to the VLR. New LAI is determined in the MME based on the received GUTI from the UE. If this GUTI is mapped from a P-TMSI/RAI, the LAI is retrieved from the GUTI without any modification by the MME. Otherwise, the MME allocates a default LAI, which is configured on the MME and may take into account the current TAI/or E-CGI. The MME retrieves the corresponding VLR number from the determined LAI. If multiple MSC/VLRs serve this LAI an IMSI hash function is used to retrieve the VLR number for the LAI as defined in TS 23.236 [23]. The Location Update Type shall indicate normal location update unless the UE needs to be IMSI attached for SMS-only. In the latter case, the Location Update Type shall indicate location update for SMS-only. The MME address is an IP address.
NOTE 1: 
The MSC/VLR can be configured to reject incoming voice calls for UEs attached for SMS-only. This can avoid paging UEs for voice services when the UEs do not support voice services with CSFB (e.g. data cards).
5)
The VLR performs Location Update procedure in CS domain.

6)
The VLR responds with Location Update Accept (VLR TMSI) to the MME.

7)
The MME sends a TAU Accept (parameters as specified in TS 23.401 [2], LAI, VLR TMSI) message to the UE. The VLR TMSI is optional if the VLR has not changed. LAI is determined in step 4 above. The presences of the LAI indicate to the UE that it is IMSI attached.

8)
The UE may  send a TAU complete message as specified in TS 23.401 [2] for the TAU procedure.

***** END OF CHANGES *****
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