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* * * First Change * * * *

5.2
Attach procedure

The attach procedure for the CS fallback and SMS over SGs 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, old LAI and Mobile Station Classmark 2) 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 and/or SMS over SGs. If the UE needs SMS service but not CSFB, the UE shall include an "SMS-only" indication in the combined EPS/IMSI Attach Request. See clause 5.6.

2)
Step 3 to step 16 of the EPS Attach procedure are performed as specified in TS 23.401 [2]. Therein, if the MME is enabled for and decides to use "SMS in MME" for the UE, the MME indicates to the HSS that it supports the SMS in MME capability. If the MME is still registered with HSS for PS services but has no SMS subscriber data and decides to use “SMS in MME” for that UE then the MME re-registers with HSS to obtain SMS subscriber data. The MME may decide based on “PS-only-enabled” of any stored PS subscriber data whether it useful to initiate re-registration with HSS for “SMS in MME”. If the HSS itself and the UE’s subscriber data are enabled for “SMS in MME” and the HSS accepts the registration the HSS cancels any registered MSC. The HSS stores the MME as serving MSC for MT SMS.

If the UE subscribes the eMLPP (TS 22.067 [37]) service in the CS domain, the UE EPS subscription received from HSS contains MPS CS Priority which indicates the UE's CS domain priority status.

3)
If the Attach Request message includes an Attach Type indicating that the UE requests a combined EPS/IMSI attach, the MME allocates a new LAI for the UE as described in clause 5.1A.


If the MME is enabled for “SMS in MME” and decides to use it for a UE  the MME does not perform any registrations with a VLR as the MME provides SMS services for the UE, i.e. it skips steps 4 to 7. If the subscriber data allow for providing SMS, i.e. the subscriber data allow for SMS services and indicate “PS-only-enabled” the MME may decide to provide “SMS in MME” for a UE under following conditions:

-
the subscriber data indicate "PS-only-enforced"; or

-
the UE indicates SMS only; or

-
the MME supports only “SMS in MME” but no CSFB.


If the registration with a VLR is required and multiple PLMNs are available for the CS domain, the MME performs selection of the PLMN for CS domain based on the PLMN ID contained in the current TAI, old LAI and operator selection policies on preferred RAT for CS domain. The PLMN selected for CS should be the same that is used for this UE as a target PLMN for PS handovers or for any other mobility procedures related to CSFB. The MME may take any access restrictions provided by the HSS into account, if the network is using separate location areas for GERAN and UTRAN cells. The selected PLMN ID is included in the newly allocated LAI which is sent to MSC/VLR in step 4 and in Attach Accept to the UE.


The MME derives a VLR number based on the newly 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 subscriber data 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 name, Location Update Type) message to the VLR. MME name is a FQDN string.
5)
The VLR creates an association with the MME by storing MME name.

6)
The VLR performs the normal subscription checks for CS and if all checks are successful 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 17 to step 26 as specified in TS 23.401 [2]. Attach Accept message includes the parameters as specified in TS 23.401 [2]: VLR TMSI and LAI as allocated in step 3 above. The existence of LAI and VLR TMSI indicates successful attach to CS domain.


If the UE requests combined EPS/IMSI Attach Request without the "SMS-only" indication, and if the network supports only SMS over SGs, the network shall perform the IMSI attach and the MME shall indicate in the Attach Accept message that the IMSI attach is for "SMS-only". When the network accepts a combined EPS/IMSI attach without limiting to "SMS-only", the network may provide a "CSFB Not Preferred" indication to the UE.


If the UE requests combined EPS/IMSI Attach Request with the "SMS-only" indication, and if the network supports SMS over SGs only or if it supports CSFB and SMS over SGs, the network shall perform the IMSI attach or may decide for “SMS in MME” if supported. If the combined EPS/IMSI Attach with SMS-only indication by the UE is successful the MME shall indicate in the Attach Accept message that the IMSI attach is for "SMS-only".

The network provides the "SMS-only" or "CSFB Not Preferred" indications based on locally configured operator policies based on e.g. roaming agreement.


The UE behaviour upon receiving such indications is described in TS 23.221 [26].

9)
If the VLR has updated the SGs association and if a paging timer is still running for a MT service for this UE, the VLR shall repeat SGs Paging Request towards the updated SGs association.

NOTE:
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 * * * *
5.4.1
Combined TA/LA Update Procedure

NOTE:
The combined TA/LA Update procedure for the CS fallback and SMS over SGs 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, old LAI and Mobile Station Classmark 2) 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. If the UE needs SMS service but not CSFB, the UE shall include an "SMS-only" indication in the combined TA/LA Update procedure, see clause 5.6.

3)
Step 4 to step 19 of the EPS TAU procedure are performed as specified in TS 23.401 [2]. Therein, if the MME is enabled for and decides to use "SMS in MME" for the UE, the MME indicates to the HSS that it supports the SMS in MME capability. If the MME is still registered with HSS for PS services but has no SMS subscriber data and decides to use “SMS in MME” for that UE then the MME re-registers with HSS to obtain SMS subscriber data. The MME may decide based on “PS-only-enabled” of any stored PS subscriber data whether it useful to initiate re-registration with HSS for “SMS in MME”. If the HSS itself and the UE’s subscriber data are enabled for “SMS in MME” and the HSS accepts the registration the HSS cancels any registered MSC. The HSS stores the MME as serving MSC for MT SMS.
4)
If the registration with a VLR is required and multiple PLMNs are available for CS domain, the MME performs selection of the PLMN for CS domain based on current TAI, old LAI and operator selection policies on preferred RAT for CS domain. The PLMN selected for CS should be the same that is used for this UE as a target PLMN for PS handovers or for any other mobility procedures related to CSFB. The MME may take any access restrictions provided by the HSS into account, if the network is using separate location areas for GERAN and UTRAN cells. The selected PLMN ID is included in the newly allocated LAI. If the association has to be established or if the LA changed, the new MME sends a Location Update Request (new LAI, IMSI, MME name, Location Update Type) message to the VLR. 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. The MME name is a FQDN string.

5)
The VLR performs the normal subscription checks for CS and if all checks are successful 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 presence of the LAI indicates to the UE that it is IMSI attached. If the UE requests combined TA/LA Update Request without the "SMS-only" indication, and if the network supports SGs for SMS only, the network shall perform the IMSI attach and the MME shall indicate in the TAU Accept message that the IMSI attach is for "SMS-only".


If the UE requests combined TA/LA Update (or combined TA/LA Update with IMSI attach) without the "SMS-only" indication, and if the network supports only SMS over SGs, the network shall perform the combined TA/LA Update procedure and the MME shall indicate "SMS-only" in the TAU Accept message. However, if the network supports CSFB and SMS over SGs and accepts a combined TA/LA Update procedure but does not indicate "SMS-only", the MME may provide a "CSFB Not Preferred" indication to the UE.


If the UE requests combined TA/LA Update (or combined TA/LA Update with IMSI attach) with the "SMS-only" indication, and if the network only supports SMS over SGs or if it supports CSFB and SMS over SGs, the network shall perform the combined TA/LA Update procedure or may decide for “SMS in MME” if supported. If the combined TA/LA Update with SMS-only indication by UE is successful the MME shall indicate in the TAU Accept message that the combined TA/LA Update procedure is for "SMS-only".


The network provides the "SMS-only" or "CSFB Not Preferred" indications based on locally configured operator policies based on e.g. roaming agreement.


The UE behaviour upon receiving such indications is described in TS 23.221 [26].

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

9)
If the VLR has updated the SGs association and if a paging timer is still running for a MT service for this UE, the VLR shall repeat SGs Paging Request towards the updated SGs association.

If the MME is enabled for "SMS in MME" and decides to use it for a UE, Steps 4-6 and 9 are not executed. If the subscriber data allow for providing SMS the MME may decide to provide “SMS in MME” for a UE under following conditions:

-
the subscriber data indicate "PS-only-enforced"; or

-
the UE indicates SMS only; or
-
the MME supports only “SMS in MME” but no CSFB.
* * * Third Change * * * *
5.6
Mobility Management for SMS over SGs only UEs

UEs that need SMS service but not CSFB indicate this specific condition with the "SMS-only" indication in the EPS/IMSI Attach Request and combined TA/LA update procedures. This allows an operator to deploy the SGs for SMS delivery over LTE only without the need for CSFB support. In addition, this allows the MME to use a dedicated algorithm for the selection of the MSC that supports those UEs. An MME that supports "SMS in MME" may directly handle SMS transfer for the UE under the following conditions:

-
the subscriber data indicate "PS-only-enforced"; or

-
the UE indicates SMS only; or
-
the MME supports only “SMS in MME” but no CSFB.
NOTE:
SMS delivery does not cause the terminal to fallback to the CS-capable network. It is possible that only certain MSCs in the network (one in minimum) is configured to support SGs when the network only supports SMS for SGs operation. However such a minimal configuration can cause inter-MSC location updates to be performed at every movement into/out of E‑UTRAN coverage.

* * * Next Change * * * *

C.4.3
HSS

When an MME request SMS subscription information via the S6a an HSS that supports SMS in MME registers the MME as an MSC for MT SMS (i.e. in response to SRI for SM the MME identity is passed back to the SMSC/SMS router). This registration as an MSC for MT SMS causes the HSS to cancel any old registered MSC. If the HSS receives an Send Routing Information for other CS Services than SMS it shall treat the UE as if it was detached from the CS domain. If the UE subsequently registers with an MSC for CS services the HSS needs to replace the MME with the new MSC as the destination from SMS (but this is not a reason to cancel the MMEs registration for EPS Services).
When an HSS has an S6a registration for “SMS in MME”, i.e. the HSS has registered an MME as serving MSC for MT SMS, and an MSC registers with the HSS then the HSS cancels the old MME partially, i.e. the HSS cancels the subscriber data in MME that allow for “SMS in MME”.   
* * * End of Changes * * * *
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2. Step 3 to step 16 of the Attach procedure specified in TS 23.401
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8. Step 17 to step 26 of the Attach procedure specified in TS 23.401
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3. Step 4 to step 19 of TAU procedure as specified in TS 23.401
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