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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. 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 sub clause 5.4.4.  Alternatively, if the UE supports enhanced CSFB, the UE shall include an "enhanced CSFB" indication as well as GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 (if GERAN or UTRAN access or both are supported) and Supported Codecs IE (if GERAN or UTRAN access or both are supported) in the combined EPS/IMSI Attach Request. See sub clause 5.4.x.
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 and whether the IMSI attach is for both CSFB and SMS, or for SMS only or enhanced CSFB. 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, 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 SGs for SMS only, the network shall perform the IMSI attach for SMS but not for CSFB and the MME shall indicate in the Attach Accept message that the IMSI attach is for SMS only. 
If the UE requests combined EPS/IMSI Attach Request with the "enhanced CSFB" indication, and if the network does not support enhanced CSFB procedure, the network shall perform the IMSI attach for Rel-8 CSFB and the MME shall indicate in the Attach Accept message that the IMSI attach is for Rel-8 CSFB.
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
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. 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 sub clause 5.4.4. Alternatively, if the UE supports enhanced CSFB, the UE shall include an "enhanced CSFB" indication as well as GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 (if GERAN or UTRAN access or both are supported) and Supported Codecs IE (if GERAN or UTRAN access or both are supported).in the combined TA/LA Update procedure, see sub clause 5.4.x.
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 and whether the IMSI attach is for both CSFB and SMS, or for SMS only or for enhanced CSFB. 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 presence of the LAI indicate 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 for SMS but not for CSFB and the MME shall indicate in the TAU Accept message that the IMSI attach is for SMS only.
If the UE requests combined EPS/IMSI Attach Request with the "enhanced CSFB" indication, and if the network does not support enhanced CSFB procedure, the network shall perform the IMSI attach for Rel-8 CSFB and the MME shall indicate in the Attach Accept message that the IMSI attach is for Rel-8 CSFB.
8)
The UE may send a TAU complete message as specified in TS 23.401 [2] for the TAU procedure.
***** NEXT CHANGE *****
5.4.4 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.
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 support SMS for SGs operation, assuming that this can cause inter-MSC location updates to be performed at every movement into/out of E-UTRAN coverage.
5.4. x Mobility Management for enhanced CSFB procedure
UEs that support enhanced CSFB indicate this specific condition with the "enhanced CSFB" indication in the EPS/IMSI Attach Request and combined TA/LA update procedures. This allows an operator to deploy the CSFB&CSFB capable MSCs which provide enhanced CSFB procedure. In addition, this allows the MME to use a dedicated algorithm for the selection of the CSFB&CSFB capable MSC.
Note: 
Enhanced CSFB feature does not requires strict TA/LA alignment and a LA independent from geographical area can be used, which is of great benefit to network planning especially in LTE early deployment. So, it is possible that only certain MSCs in the network (one in minimum) is configured to support enhanced CSFB when the enhanced CSFB is required, assuming that this can cause inter-MSC location updates to be performed at every movement into/out of E-UTRAN coverage.
***** NEXT CHANGE *****
6
Mobile Originating Call

6.1
General

This clause describes the mobile originating call procedures for the CS Fallback in EPS. For enhanced CS Fallback to 2/3G procedure, please see subclause 6.x.
***** NEXT CHANGE *****
6.x
Enhanced CS Fallback to GERAN/UTRAN procedure
6.x.1     Mobile Originating call in Active Mode from EUTRAN to GERAN without DTM support
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Figure 6.x.1-1: enhanced CSFB from E-UTRAN to GERAN without DTM support in active mode
1a.
The UE sends an Extended Service Request (enhanced CS Fallback Indicator, B-Party Number) to the MME. Extended Service Request message is encapsulated in RRC and S1‑AP messages. Enhanced CS Fallback Indicator indicates MME to perform enhanced CS Fallback. The UE only transmits this request if it is attached to CS domain (with a combined EPS/IMSI Attach) and can not initiate an IMS voice session (because e.g. the UE is not IMS registered or IMS voice services are not supported by the serving IP‑CAN, home PLMN or UE).

1b.
The MME sends an S1‑AP Request message UE CONTEXT MODIFICATION REQUEST to eNB that includes an enhanced CS Fallback Indicator. This message indicates to the eNB that the UE should be moved to UTRAN/GERAN by enhanced CSFB procedure.
If CLIR (Calling Line Identification Restriction) is requested by UE, CLIR indicator needs to be added in Extended Service Request message and which will be conveyed by MME to MSC together with B-Party number and GERAN MS Classmark 3 (if GERAN access is supported), MS Classmark 2 (if GERAN or UTRAN access or both are supported) and Supported Codecs IE.

2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN cell to which the SRVCC procedure will be performed.

3 - 9. Based on enhanced CSFB indicator and SRVCC operation possible indicator received from MEE, eNB makes the decision to trigger SRVCC based CSFB procedure which is similar to SRVCC handling in section 6.2.2.1, TS 23.216, except that:
· The source MME does not need to split the voice bearer from the non voice bearers since there is no voice bearer in case of CSFB scenario.
· MME sends SRVCC PS to CS HO Request with B-Party Number instead of STN-SR, which will route the CS call to B-Party rather than SCC AS.
6.x.2
Mobile Originating call in Active Mode from EUTRAN to GERAN with DTM support but without DTM HO support
The call flow for this scenario is similar to the call flow depicted in figure 6.x.1-1, with the exception that the Suspend procedure (step 18 in figure 6.2.2.1-1 of TS 23.216) is not performed. At the end of the procedure, the UE re-establishes the PS resources by performing the Routing Area update procedure as described in TS 23.060 [10].
6.x.3     Mobile Originating call in Active Mode from EUTRAN to UTRAN or GERAN with DTM HO support 
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Figure 6.x.3-1: enhanced CSFB from EUTRAN to UTRAN or GERAN with DTM HO support in active mode
1-2. Same as step 1- 2 in figure 6.x.1-1.

3 - 10. Based on enhanced CSFB indicator and SRVCC operation possible indicator received from MEE, eNB makes the decision to trigger SRVCC based CSFB procedure which is similar to SRVCC handling in section 6.2.2.2, TS 23.216, except that:

· The source MME does not need to split the voice bearer from the non voice bearers since there is no voice bearer in case of CSFB scenario.

· MME sends SRVCC PS to CS HO Request with B-Party Number instead of STN-SR, which will route the CS call to B-Party rather than SCC AS.
6.x.4
Mobile Originating call in Idle Mode

Extended Service Request with B-party number should be conveyed in encrypted mode, so the UE in idle mode need to perform service request procedure to bring the UE to ECM-Connected mode before sending Extended Service Request.
***** NEXT CHANGE *****
7
Mobile Terminating Call
7.1
General

This clause describes the mobile terminating call procedures for the CS Fallback in EPS. For enhanced CS Fallback to GERAN/UTRAN procedure, please see subclause 7.x.
If the UE indicated ‘SMS-only’ during Mobility Management procedures, it may reject any paging message with "cn-domain" set to CS while camping in E-UTRAN by sending an Extended Service Request (CS Fallback Indicator, Reject) message towards the MME. 
***** NEXT CHANGE *****
7.x
Enhanced CS Fallback to GERAN/UTRAN procedure
7.x.1   Mobile Terminating call in Active Mode from EUTRAN to GERAN without DTM support
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Figure 7.x.1-1: enhanced CSFB from E-UTRAN to GERAN without DTM support in active mode
1-5.G MSC receives IAM and then retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [5].G MSC sends IAM to the MSC on the terminating side as specified in TS 23.018 [5].). As for paging handling, it is same with step 1a and 1c in figure 7.3-1.
6-14.
Same as step 1-9 in figure 6.x.1-1, except that in step 6, due to MT case, NULL Number will be conveyed to MME and MSC and MSC won’t initiate IAM/ACM when receiving STN-SR equivalent to Null number.
7.x.2
Mobile Terminating call in Active Mode from EUTRAN to GERAN with DTM support but without DTM HO support
The call flow for this scenario is similar to the call flow depicted in figure 6.x.1-1, with the exception that the Suspend procedure (step 18 in figure 6.2.2.1-1 of TS 23.216) is not performed. At the end of the procedure, the UE re-establishes the PS resources by performing the Routing Area update procedure as described in TS 23.060 [10].
7.x.3    Mobile Terminating call in Active Mode from EUTRAN to UTRAN or GERAN with DTM HO support 
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Figure 7.x.3-1: enhanced CSFB from EUTRAN to UTRAN or GERAN with DTM HO support in active mode
1-5.Same as step 1-5 in figure 7.x.1-1.
6-15.
Same as step 1-10 in figure 6.x.3-1, except that in step 6, due to MT case, NULL Number will be conveyed to MME and MSC and MSC won’t initiate IAM/ACM when receiving STN-SR equivalent to Null number.
7.x.4
Mobile Terminating call in Idle Mode

Extended Service Request with B-party number should be conveyed in encrypted mode, so the UE in idle mode need to perform service request procedure to bring the UE to ECM-Connected mode before sending Extended Service Request.
In case of Mobile Terminated, CLI (Calling Line Identification) may need to be conveyed to UE. In this case, the MME first page UE with PS Domain Indicator to bring UE to ECM-Connected Mode and then MME relays the CS Page to the UE via CS SERVICE NOTIFICATION, as specified in TS 24.301.
***** 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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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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