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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

1xCS: The 3GPP2 legacy circuit Switched signalling system as defined in 3GPP2 X.S0042-0 [22].

CSMT flag: A flag in LA update request message used in CS fallback for MT call or other CS service in order to keep the radio connection at roaming retry or roaming forwarding. 
CSMO flag: A flag in CM Service Request and LA Update request message used in CS fallback for MO calls.

Service User: See TS 22.153 [36].

Next change

7.5x
Roaming Forwarding of signalling for CS fallback

The procedure in this clause may be applied for terminating CS services other than calls where the MSC/VLR, to which the UE sends the LAU, is different from the MSC/VLR that sent the paging message to the UE. The procedure is based on the "Mobile Terminating Roaming Forwarding for signalling" procedure defined in TS 23.018 [5]; the specific behaviour for CSFB is described in this section.

NOTE 1:
In order to support Mobile Terminating Roaming Forwarding of signaling, both the MSC controlling the target cell, the MSC that sent the paging message to the UE and the HLR need to support the feature.

In order to ensure roaming forwarding for signalling can be offered in all scenarios (e.g. in case of IMSI in the LAU Request from UE), HLRs should be updated to support MTRF as specified in section 7.5a. In order to permit Mobile Terminating Roaming Forwarding of signaling from the old VLR if the HLR is not updated to support MTRF but the visited network does support MTRF of signaling, the new VLR may include MTRF supported for signalling flag in Send Identification when it receives a Location Updating Request containing the "CSMT" flag.
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Figure 7.5b-1: Roaming Forwarding Signalling for CSFB

The main differences compared to the "Mobile Terminating Roaming Forwarding" procedure defined in TS 23.018 [5] are described below:

-
The paging message in E-UTRAN triggers the CS fallback which is followed by a location update in the new RAT.

-
The UE includes the "CSMT" flag in the location update request message so that the signalling link is maintained for longer in case the signaling message  is delayed by the old MSC/VLR.

-
If the Location Update Request contains the "CSMT" flag set and a valid TMSI/old LAI, the new MSC/VLR may indicate to the old MSC/VLR that it supports MTRF for signalling in the Send Identification message. The new VLR then performs authentication to the Location update and updates the HSS. If the Location Update Request contains the IMSI, only HLR-based MTRF procedure can be used.

-
After Cancel Location is received from HLR, if the HLR authorised the MTRF procedure between the old and the new terminating MSCs or if the HLR did not disallow the MTRF procedure between the old and the new terminating MSCs but the new MSC/VLR indicated its MTRF support earlier in Send Identification message, the old MSC/VLR stops paging timer and for terminating CS signalling other than calls, the old MSC/VLR performs needed checks,  and then forwards the CS signalling to the new MSC/VLR, indicating to the new MSC/VLR that this is forwarded signalling. The old MSC/VLR stays in the signalling path and continues as a relay signalling node between the originator of the CS service and the new MSC. The new MSC/VLR interacts with the UE as required for the terminating CS signalling, and uses the old MSC/VLR as signalling relay for this terminating CS signalling.

NOTE 2: 
The indication by the old MSC/VLR that this is forwarded signalling is used by the new MSC/VLR to handle the forwarded signalling correctly, e.g. new originating CS services should not be send via the old MSC/VLR and new terminating CS services that reach the new MSC/VLR directly need to be handled in parallel if possible or have to be rejected if parallel handling is not possible.

Next change

8.3.2
MT-LR procedure

8.3.2.1
MT-LR procedure if UE is not in IMS VoIP session
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Figure 8.3.2.1-1: MT-LR procedure if UE is not in IMS VoIP session

1.
MSC receives a PROVIDE_SUBSCRIBER_LOCATION message due to CS‑MT‑LR (TS 23.271 [8], clause 9.1.2).

2.
MSC sends Paging (LCS Client Identity, LCS indicator) message to MME.

3.
If the MME did not return the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME sends Paging (parameters as specified in TS 23.401 [2], CN Domain Indicator, LCS Client Identity, LCS indicator) message to UE. LCS indicator is used to inform the UE that this paging if for MT-LR request. LCS Client Identity and LCS indicator are only included in CS Page if UE is in active mode.


If the MME returned the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME shall not send Paging to the UE, and the MME sends CS Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.

4a.
If the LA of the new cell is different from the one stored in the UE, the UE shall initiate a Location Area Update procedure. Service based redirection/reselection or PS Handover may take place as specified in clause 7. The UE includes the "CSMT" flag in the location update request message so that the signalling link is maintained for longer in case the UE performs Update Location to a new MSC.
4b.
If the UE does not initiate a LAU procedure, it shall respond with a Paging Response message to the MSC.  Service based redirection/reselection or PS Handover may take place as specified in clause 7. 
5a.
After performing a successful LAU procedure or after receiving the Paging Response the MSC continues with the CS‑MT‑LR procedure as defined in TS 23.271 [8], clause 9.1.2. 
5b. If the MSC receives a Cancel Location (instead of a Location Update request or a Paging_Response in step 4), then the MSC forwards the CS-MT-LR procedure to the new MSC as described in section 7.5b.  

Next change

8.4.2
NW-Initiated CS Services

NOTE:
The case with an onging IMS VoIP session and SRVCC handover is handled similar as described in clause 8.3.2.2.
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Figure 8.4.2-1: NW-Initiated CS Service procedure

1.
MSC/VLR receives a trigger for a NW-Initiated CS procedure.

2.
MSC/VLR sends Paging message to MME. For call independent supplementary service, the Paging message may include the SS service ID.

3.
If the MME did not return the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME sends Paging (parameters as specified in TS 23.401 [2], CN Domain Indicator) message to UE. For call independent supplementary service the Paging message may include the SS service ID. SS service ID is used to indicate the type of the supplementary service (e.g. USSD) to the UE. The SS service ID is only included in CS Page if UE is in active mode.


If the MME returned the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME shall not send the Paging to the UE, and the MME sends CS Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.


4a.
If the LA of the new cell is different from the one stored in the UE, the UE shall initiate a Location Area Update procedure. Service based redirection/reselection or PS Handover may take place as specified in clause 7. The UE includes the "CSMT" flag in the location update request message so that the signalling link is maintained for longer in case the UE performs Update Location to a new MSC.

4b.
If the UE does not initiate a LAU procedure, it shall respond with a Paging Response message to the MSC. Service based redirection/reselection or PS Handover may take place as specified in clause 7.

5a.
After performing a successful LAU procedure or after receiving the Paging Response the MSC continues the applicable CS procedure, e.g. for Supplementary Service as specified in specifications such as TS 23.090 [10].
5b. If the MSC receives a Cancel Location (instead of a Location Update request or a Paging_Response in step 4), then the MSC forwards the applicable CS procedure to the new MSC as described in section 7.5b. 
End change
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