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******** first change ***************

5
Mobility Management

5.1
General

The CS fallback in EPS is realized by using the SGs interface mechanism between the MSC Server and the MME.
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 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.

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.
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 and VLR TMSI. LAI as allocated in step 3 above. The existence of LAI and VLR TMSI indicates successful attach to CS domain).

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.

******** end of first 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 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.

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. The MME address is an IP address.

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 second change ***************

8.2
Short Message Service (SMS)

8.2.1
General

The procedures for SMS in this specification apply only if the UE is EPS/IMSI attached and the CS access domain is chosen by the UE and/or the home PLMN for delivering short messages.

This clause describes both the mobile originating and mobile terminating SMS procedures for CS Fallback in EPS. SMS support is based on the connectionless SGs reference point between the MME and the MSC Server and use of NAS signalling between the UE and the MME. 

The SMS protocol entities are reused from the existing MS/UE and MSC implementations. This means that the SMS procedures for CS Fallback reuse the different protocol layers as defined in TS 23.040 [14]. 

8.2.2
Mobile originating SMS in Idle Mode

The following sequence flow shows the delivery of mobile originating SMS in idle mode.


[image: image3.emf] 

MS/UE  

MME   MSC/VLR   HLR/HSS  

SMS -  

IWMSC  

SC  

1. CS fallback attach procedure  

3. Uplink NAS Tran sport  

4. Uplink Unitdata  

5. Forward Short Message  

6. Message transfer  

7. Delivery report  

8. Delivery report   

9. Downlink Unitdata  

10. Downlink NAS Transport  

2. UE triggered Service Request  


Figure 8.2.2-1: Mobile originating SMS in idle mode

1.
The CS Fallback attach procedure as described in clause 5.2 has been performed earlier.

2.
A mobile originating SMS is triggered and the MS/UE is in idle mode. The MS/UE initiates the UE triggered Service Request procedure, which is defined in TS 23.401 [2]. The UE indicates its S‑TMSI in the RRC signalling.

3.
The MS/UE builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message and sent to the MME.

4.
The MME forwards the SMS message to the MSC/VLR in an Uplink Unitdata message. In order to permit the MSC to create an accurate charging record, the MME adds the IMEISV, the local timezone, the Mobile Station Classmark 2, and the UE’s current TAI and E-CGI.
5.-8.
These steps are performed as defined in TS 23.040 [14]. The SMS message is forwarded to the SC that returns a delivery report message.

9.
The MSC/VLR forwards the received delivery report to the MME associated with the MS/UE in a Downlink Unitdata message.

10.
The MME encapsulates the received delivery report in an NAS message and sends the message to the MS/UE. After this point, the MME may release the resources associated for the SMS transfer.

8.2.3
Mobile originating SMS in Active Mode

Mobile Originating SMS in active Mode procedure is specified by reusing the Mobile Originating SMS in Idle Mode with the following modification:
-
The established signalling connection between the MS/UE and the MME is reused for the transport of the SMS message and the delivery report (i.e. the UE triggered Service Request procedure defined in step 2 is skipped).
8.2.4
Mobile terminating SMS in idle mode

The following sequence flow shows the delivery of mobile terminating SMS in idle mode.
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Figure 8.2.4-1: Mobile terminating SMS in idle mode

1.
The CS Fallback attach procedure as described in clause 5.2 has been performed.

2‑4.
The SC initiates transfer of mobile terminating SMS. The HLR is requested for routing number for SMS services and the SMS message is forwarded to the MSC/VLR where the MS/UE is CS attached.

5.
The MSC/VLR sends a Paging (IMSI, VLR TMSI, Location Information, SMS indicator) message to the MME.

6.
The MME initiates the paging procedure by sending the Paging (as specified in TS 23.401 [2]) message to each eNodeB with cells belonging to the tracking area(s) in which the UE is registered. The UE is paged with its S‑TMSI.

7.
The MS/UE is paged by the eNodeBs.

8.
The UE sends a Service Request message to the MME. The UE indicates its S‑TMSI in the RRC signalling.

8a.
The MME sends a Service Request message to the MSC. In order to permit the MSC to create an accurate charging record, the MME adds the IMEISV, the local timezone, the Mobile Station Classmark 2, and the UE’s current TAI and E-CGI.
9a.
The MSC/VLR builds the SMS message to be sent as defined in TS 23.040 [14] (i.e. the SMS message consists of CP‑DATA/RP‑DATA/TPDU/SMS‑DELIVER parts). The MSC/VLR forwards the SMS message to the MME in a Downlink Unitdata message. 

9.
The MME encapsulates the SMS message in a NAS message and sends the message to the MS/UE.

10.
The MS/UE returns a delivery report as defined in TS 23.040 [14]. The delivery report is encapsulated in an NAS message and sent to the MME. 

11.
The MME forwards the delivery report to the MSC/VLR in an Uplink Unitdata message. 

12‑13.
These steps are performed as defined in TS 23.040 [14]. The delivery report is forwarded to the SC.

8.2.5
Mobile terminating SMS in Active Mode

Mobile terminating SMS in Active Mode procedure is specified by reusing the Mobile Terminating SMS in Idle Mode with the following modification:
-
There is no need for the MME to perform Paging of the MS/UE after step 5. MME continues with step 8a (i.e. steps 6 to 8 are skipped). The MME immediately sends a Downlink Unitdata to the UE.
8.2.6
Co-Existence with SMS over generic 3GPP IP access

If the home operator has deployed SMS over generic 3GPP IP access and/or SMS-Instant Messaging Interworking as defined in TS 23.204 [15], and has configured the network and the UE for using SMS over IP or SMS-Instant Messaging Interworking, then an SMS or IM will be delivered over EPS in any visited network whether or not the visited network supports SMS over generic 3GPP IP access.

If the home operator has not deployed SMS over generic 3GPP IP access and the UE fails to successfully complete the combined EPS/IMSI attach procedure in the visited network (i.e. the visited network supports SMS over generic 3GPP IP access and does not support CS fallback for SMS capability), then the UE cannot execute MT or MO SMS procedures in the visited network.

********* end of changes **********
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3. Step 4 to step 19 of TAU procedure as specified in TS 23.401
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2. UE triggered Service Request
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6. Location update in CS domain







2. Step 2 to step 17 of the Attach procedure specified in TS 23.401
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8. Step 18 to step 26 of the Attach procedure specified in TS 23.401
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