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Abstract of the contribution: This paper discusses a potential solution for handling TA/LA alignment and minimizing LAU in CSFB.
1. Introduction
In SA2#77, S2-100550 suggested 2 solutions in section 4.1 for handling alignment of TA list and LA boundary. In that document, they prefer a specific TAI list allocation for CSFB UE and also to include “CSFB specific” hysteresis to minimize the ping-pong effect when CSFB UE is move between TAs. Given this enhancement, the UE could still fall back to the wrong LA while it is in the hysteresis threshold (i.e., UE is at the border). Furthermore, the UE would not be camping to the best possible LTE cell because of the hysteresis threshold, even when moving within the TAs; hence, it may create undesired radio interference. 

In that same SA2 contribution, section 4.3 suggested a way to avoid LAU for CSFB using PS-HO procedure. Certainly, if the LAU can be skipped then the performance of the overall CSFB is improved. The paper also tries to fine a way to extend that possibility with other CSFB procedure as well (i.e., for RRC redirection, CCO/NACC, and PS-HO).  

2. Discussion

The following picture shows the case where TA1 and LA1 are not aligned and likewise for TA2 and LA2. The green dot represents the LTE UE.  In both cases, the UE will fall back to the wrong LA and LAU procedure is performed.
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TS 23.272 specified MSC pooling feature (as defined in TS 23.236) to minimize the occurrence of falling back to the wrong serving MSC. This works fine as intended but it does not solve the issue of avoiding the LAU procedure by the UE when this falls into a different LA than the expected ones. The following figure shows the typical pool configuration.
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The proposal in this paper is to build on top of the pooling featurs such that when the UE falls back to the 2/3G, it can just proceed directly with CS setup (e.g. cm-serv-req (MO) or paging-resp (MT)) without checking the LAI. This is possible because RAN/BSS will route the the CS setup or page response to the correct MSS due to routing based on NRI with the following enhancements:

1. When MSS is allocating a TMSI for the UE during location update procedure over SGs, it shall allocate a unique NRI value for the whole network element (i.e., TMSI allocation is not LA based). Let’s call this CSFB-NRI.

2. UE gets the LAI, TMSI (with CSFB-NRI) and an indication from the network that the UE can ignore LAI checking when performing CSFB. This indication is given to the UE during EPS/IMSI attached or combined TAU procedure.

3 When E-UTRAN redirects the UE to 2/3G using one of the procedures defined in TS 23.272, the UE that has received the "ignore LAI" indication can performs cm-serv-req (MO) or paging-resp (MT) without checking the LAI.
If the "ignore LAI" indication was not received, the UE will check the LAI and perform a location update if necessary, before sending the cm-serv-req or paging-resp (existing procedure).

4. BSC/RNC selects the MSS based on the CSFB-NRI value (existing procedures)

5. MSS also aware, based on CSFB-NRI value that the user is coming from LTE access and the LAI received in complete-layer-3-message may differ from the LA received during location update. Since MSS has allocated a unique TMSI for this UE (in step 1), it can continue to perform normal CS call setup procedure without any risk of duplicate TMSI allocation issue. 
Note: CSFB-NRI can be differ from the MSS normal NRI, if the LA is checked against the one received from Radio.
3. Conclusion and Proposal

With MSC pooling feature, the CSFB support could be "centralized" to some new CSFB capable MSSs, without need to touch the existing legacy MSS in the network. With this proposal, the LA/TA allignment is not strickly related, and the delay due to LAU is also avoided because the "ignore LAI" indication informs the UE that it can try and access the network also without previous location update (LAU) procedure. Without this indication, if the UE is connected to an MSC with a very strict implementation, the MSC could reject the call attempt, thus introducing additional delay.
CR is needed to TS 23.272 for overall stage 2 procedure, and TS 24.301 for “Ignore LAI” indication in ATTACH/TAU ACCEPT, and TS 24.008 for skipping LAU before service reqeust/response.

No ASN.1 or signalling impacts on RAN aspect.

It is proposed that SA2 to discuss this proposal to determine if there is a need to continue this effort for R9.

The following are the draft stage 2 changes for TS 23.272. Last three files are using the agreed CRs from SA2#77 as the baseline with new texts for this proposal highlighted.
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Mobile Originating call in Active Mode - PS HO supported
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Figure 6.2-1: CS Call Request in E-UTRAN, Call in GERAN/UTRAN


NOTE 1:
DTM is not mandatory for CS Fallback to work and is not linked to PS HO.


1a.
The UE sends an Extended Service Request (CS Fallback Indicator) to MME. Extended Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform 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 to eNB that includes a CS Fallback indicator. This message indicates to the eNB that the UE should be moved to UTRAN/GERAN.


1c.
The eNB shall reply with S1-AP Response message.


2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed.


3.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Handover Required message to the MME. In the following an inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] begins. As part of this handover, the UE receives a HO from E‑UTRAN Command and tries to connect to a cell in the target RAT. The HO from E-UTRAN Command may contain a CS Fallback Indicator which indicates to UE that the handover is triggered due to a CS fallback request. If the HO from E-UTRAN Command contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed. Service Request procedure is considered to be successfully completed when PS Handover procedure is completed successfully.


NOTE 2:
During the PS HO the SGSN does not create a Gs association with the MSC/VLR.


NOTE 3:
Service Request procedure supervision timer shall be sufficiently long considering the optional measurement reporting at step 2.


4a.
This Location area checking procedure is skipped if the UE supports “CS domain access without LA checking” procedure and it has received the “ignore LAI" indication during combined EPS/IMSI attach or combined TA/LA procedure. The UE is then continuing directly with step 4b. Otherwise, if the UE cannot determine the LAI of the new UTRAN/GERAN cell (in UTRAN, UE does not need to wait for the LAI from the RNC) and the LA of the new cell is different from the one stored in the UE, it shall perform a Location Area Update if the target system operates in Network Mode of Operation (NMO) II/III or a Combined RA/LA procedure if the target system operates in Network Mode of Operation (NMO) I, according to TS 23.060 [3]. The UE shall also set the "follow-on request" flag in the LAU Request in order to indicate to the MSC not to release the Iu/A connection after the LAU. 



If the UE moves to an UTRAN cell and ISR is not active or the RA of the cell is different to the one the UE is registered in, the UE performs a Routing Area Update. This can be performed as part of the combined RA/LA Update procedure when the LA of the new cell is different from the one stored in the UE and the target system operates in NMO I, or in parallel with CS call setup starting at step 4b when the LA is not changed.

4b.
 If the UE does not perform any LA Update procedure when changing to target RAT then the UE initiates the CM Service Request: 

· if Target RAT is UTRAN or GERAN Iu mode: If both, the UE and the new cell support enhanced CS establishment in DTM a RR connection may be established while in packet transfer mode without release of the packet resources, see TS 43.055 [24] clause 6.1.3. Otherwise the network releases all TBFs allocated in the PS Handover Command message and moves the UE to Packet Idle mode, see TS 44.060 [12]. The UE establishes CS signalling connection by sending an RRC Initial Direct Transfer message as specified in TS 25.331 [7] that contains a CM Service Request. The CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.


· if Target RAT is GERAN A/Gb mode: The UE establishes an RR connection by using the procedures specified in TS 44.018 [4] (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a layer 3 Service Request message to the BSS and the BSS responds by sending a UA). Upon receiving the SABM (containing CM Service Request message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing the CM Service Request message) to the MSC which indicates CS resources have been allocated in the GERAN cell. After the establishment of the main signalling link as described in TS 44.018 [4] the UE enters either Dual Transfer Mode or Dedicated Mode and the CS call establishment procedure completes.


5.
In case the UE is not registered in the MSC serving the 2G/3G target cell, the MSC shall reject the service request, if implicit location update is not performed. The CM Service Reject shall trigger the UE to perform a Location Area Update as follows:


-
If the target system operates in Network Mode of Operation (NMO) I the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3]. In this case, the SGSN establishes a Gs association with the MSC/VLR as specified in TS 23.060 [3], which replaces the SGs association with the MME.


-
If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC. In this case, the MSC will release the SGs association with the MME.


6.
The UE initiates the CS call establishment procedure.


7.
After the UE moves to a cell in the target RAT, the inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] is completed. At the end of this handover the UE may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per TS 23.401 [2].


If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21], i.e. if the UE is not registered in the current RA/LA, the UE performs combined RA/LA update procedure when the target system operates in NMO I, or LA update procedure when the target system operates in NMO II/III. Also for NMO I if the UE performed only RA update due to the CS call the UE performs a combined RA/LA update (see TS 23.060 [3], clause 6.3.1) which creates the Gs association.


6.3
Mobile Originating call in Active Mode – No PS HO support
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Figure 6.3-1: CS Call Request in E-UTRAN, Call in GERAN/UTRAN without PS HO


1a.
The UE sends an Extended Service Request (CS Fallback Indicator) to the MME. Extended Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform 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 to eNB that includes a CS Fallback Indicator. This message indicates to the eNB that the UE should be moved to UTRAN/GERAN.


1c.
The eNB shall reply with S1-AP Response message.


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


3a.
If the UE and network support inter-RAT cell change order to GERAN and the target cell is GERAN: The eNodeB triggers an inter‑RAT cell change order (optionally with NACC) to a GERAN neighbour cell by sending an RRC message to the UE. The inter-RAT cell change order may contain a CS Fallback Indicator which indicates to UE that the cell change order is triggered due to a CS fallback request. If the inter-RAT cell change order contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed. Service Request procedure is considered to be successfully completed when cell change order procedure is completed successfully.


3b.
If the UE or the network does not support inter-RAT handover from E-UTRAN to GERAN/UTRAN nor inter-RAT cell change order to GERAN: The eNodeB triggers RRC connection release with redirection to GERAN/UTRAN instead of PS HO or NACC.


NOTE 2:
Service Request procedure supervision timer shall be sufficiently long considering the optional measurement reporting at step 2.


4.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the UE is not available for the PS service.


5.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].

6.
The UE moves to the new cell in GERAN/UTRAN and establishes a radio signalling connection. The Location Area checking procedure is skipped if the UE supports “CS domain access without LA checking” procedure and it has received the “ignore LAI" indication during combined EPS/IMSI attach or combined TA/LA procedure. The UE is then continuing directly with step 7 or MO call setup in step 9. Otherwise,

if the UE cannot determine the LAI of the new cell (e.g. based on the system information) (in UTRAN, UE does not need to wait for the LAI from the RNC) and the LA of the new cell is different from the one stored in the UE, it performs a Location Area Update or a Combined RA/LA Update procedure in case the target system operates in Network Mode of Operation (NMO) I. Alternatively, in NMO I, the UE in GERAN may perform LA update over the RR connection instead of combined RA/LA update over the packet access, as defined in TS 24.008 [21], clause 4.7.5.2.5, unless enhanced CS establishment in DTM is supported. The UE shall also set the "follow-on request" flag in the LAU Request in order to indicate to the MSC not to release the Iu/A connection after the LAU procedure is complete.


If the UE moves to an UTRAN cell and ISR is not active or the RA of the cell is different to the one the UE is registered in, the UE performs a Routing Area Update. This can be performed as part of the combined RA/LA Update procedure when the LA of the new cell is different from the one stored in the UE and the target system operates in NMO I, or in parallel with CS call setup starting at step 9 when the LA is not changed.


7.
If the target RAT is GERAN and DTM is not supported, the UE starts the Suspend procedure specified in TS 23.060 [3], clause 16.2.1.1.2. This triggers the SGSN to send a Suspend Request message to the MME. The MME returns a Suspend Response to the SGSN, which contains the MM and PDP contexts of the UE.


8.
If PS services are suspended, the MME starts the preservation of non-GBR bearers and the deactivation of GBR bearers.


9.
The UE continues with the MO call setup procedure.


10a.
In case the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on E‑UTRAN and if the Location Area Update / Combined RA/LA Update was not performed in step 6, the MSC shall reject the call setup service request, if implicit location update is not performed.


10b.
A UE detecting that the MSC rejected the service request shall perform the Location Area Update according to existing GERAN or UTRAN procedures.


10c.
After completion of the Location Area Update the UE continues with a MO call setup procedure.


11.
After the CS voice call is terminated and if the UE is in GERAN and PS services are suspended, then (as specified in TS 23.060 [3]) the UE shall resume PS services by sending a Routing Area Update Request message to the SGSN. The Update Type depends on the mode of operation of the GERAN network, e.g. in mode I a Combined RA/LA Update is used and in mode II or III Routing Area Update is used.


If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21], i.e. if the UE is not registered in the current RA/LA, the UE performs combined RA/LA update procedure when the target system operates in NMO I, or separate LA update and  RA update procedures when the target system operates in NMO II/III. Also for NMO I if the UE performed only RA update due to the CS call the UE performs a combined RA/LA update (see TS 23.060 [3], clause 6.3.1) which creates the Gs association.
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* * * Start of Change * * * *


4.3
Functional entities


4.3.1
UE


The CS fallback capable UE supports access to E-UTRAN/EPC as well as access to the CS domain over GERAN and/or UTRAN.


The SMS over SGs capable UE supports access to E-UTRAN/EPC and may support access to the CS domain over GERAN and/or UTRAN. 


The support of SMS over SGs is mandatory for a UE that supports CS fallback, whereas a UE that supports SMS over SGs is not required to support CS fallback.


These UEs support the following additional functions:


-
Combined procedures specified in this document for EPS/IMSI attach, update and detach.


-
CS fallback and/or SMS over SGs procedures specified in this document for using CS domain services.

- 
CS domain access without LA checking procedure as specified in this document for using CS domain services.


A UE using CS fallback and/or SMS over SGs supports ISR according to TS 23.401 [2]. In particular a UE deactivates ISR at reception of LAU accept or at reception of combined RAU/LAU accept response with no ISR indication.


The coexistence with IMS services for voice/SMS is defined in clause 4.5.


There are no other CS fallback/SMS over SGs ISR-specifics for the UE compared to ISR description in TS 23.401 [2], i.e. if ISR is active the UE can change between all registered areas and RATs without performing update signalling. The UE listens for paging on the RAT it is currently camped on.


4.3.2
MME


The CS fallback and/or SMS over SGs enabled MME supports the following additional functions:


-
Deriving a VLR number and LAI from the GUTI received from the UE or from a default LAI.

-
Supporting CS domain access without LA checking procedure as defined in this document


-
Maintaining of SGs association towards MSC/VLR for EPS/IMSI attached UE.


-
Initiating IMSI detach at EPS detach.


-
Initiating paging procedure specified in this document towards eNodeB when MSC pages the UE for CS services.


-
Supporting SMS procedures defined in this document.


-
Rejecting CS Fallback call request (e.g. due to O&M reasons)


An MME that supports CS Fallback uses the LAI and a hash value from the IMSI to determine the VLR number as defined in TS 23.236 [23] when multiple MSC/VLRs serve the same LAI. The same hash value/function is used by SGSN to determine the VLR number. An MME that supports SMS over SGs may use the same procedure as for CS Fallback.


4.3.3
MSC


The CS fallback and/or SMS over SGs enabled MSC supports the following additional functions:


-
Maintaining SGs association towards MME for EPS/IMSI attached UE.


-
Supporting SMS procedures defined in this document.

- 
Supporting CS domain access without LA checking procedure as defined in this document


NOTE:
The CS Fallback enabled MSC can also be enhanced to support ICS as defined in TS 23.292 [25] and/or SRVCC as defined in TS 23.216 [20].


5
Mobility Management


5.1
General


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

The use of the "pool-area" concept as specified in TS 23.236 [23] allows to minimize the occurrence of MSC change at CS fallback.

The use of “CS domain access without LA checking” procedure in subclause 5.7 allows the UE to access CS domain services after CS falls back to 2/3G without the need to check for Location Area.

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 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 5.4.4.


2)
Step 3 to step 16 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. 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 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 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 network is configured to support “CS domain access without LA checking” procedure for CSFB, the MME also includes an "ignore LAI" indication in Attach Accept message.


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 and 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].


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 #####

5.7
CS domain access without LA checking 


CS domain access without LA checking procedure allows the UE to access CS domain services after CS fallback to 2/3G without the need to check for Location Area information of the new cell. This procedure requires the use of the "pool-area" concept as specified in TS 23.236 [23].


When the network supports this procedure, the VLR assigns a specific NRI value (CSFB-NRI) to the UE during the Location Update Procedure initiated from MME. MME indicates to the UE that the network supports this procedure by including the “Ignore LAI” indication during the combined EPS/IMSI attach or TAU procedure.


A UE which supports CS domain access without LA checking procedure will store the “Ignore LAI” indication. The UE is not aware that the TMSI contains CSFB-NRI. When E-UTRAN redirects the UE to 2/3G using one of the procedures defined in subclauses 6 and 7, the UE which has received the "ignore LAI" indication can perform MO setup (e.g., CM service request) or MT setup (paging response) without checking the Location Area information. If the "ignore LAI" indication is not received, the UE will check the Location Area information and perform a location update procedure if necessary, before performing MO or MT setup procedure.


BSS/RAN selects the MSC to handle the CS signalling based on the CSFB-NRI value. This follows the existing procedure defined in TS 23.236 [23].


When MSC receives the CS signalling from UE, it checks the NRI value. If it is CSFB-NRI then MSC performs the CS signalling procedure without checking the Location Area information received from RANAP or BSSAP which may be different from the Location Area assigned during the previous location update procedure with that UE. 

Note: CSFB-NRI can be different from the MSS normal NRI, if the MSC needs to check the Location Area information against the one received from RAN/BSS.

* * * End of Change * * * *
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7
Mobile Terminating Call


7.1
General


This clause describes the mobile terminating call procedures for the CS Fallback in EPS.


The MSC handles the timers, queuing and retransmission for sending the SGsAP-PAGING-REQUEST message on the SGs interface in the same way that it handles the sending of a PAGING message on the A or Iu interface. As a consequence, the MME and (if ISR is active) the SGSN shall not implement local retransmission schemes for this paging.


7.2
Mobile Terminating call in idle mode


The procedure for Mobile Terminating Call in idle mode is illustrated in figure 7.2-1.
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Figure 7.2-1: Mobile Terminating Call in idle mode


1.
G‑MSC receives IAM.


2.
G‑MSC retrieves routing information of the terminating UE by Send Routing Info procedures as specified in TS 23.018 [5].


3.
G‑MSC sends IAM to the MSC on the terminating side as specified in TS 23.018 [5].


4.
The MME receives a Paging Request (IMSI, VLR TMSI, Location Information) message from the MSC over a SGs interface. The TMSI (or IMSI) received from the MSC is used by the MME to find the S‑TMSI which is used as the paging address on the radio interface If location information is reliably known by MME (i.e. MME stores the list of TAs), the MME shall page the UE in all the TAs. If the MME does not have a stored TA list for the UE, the MME should use the location information received from the MSC to page the UE.


NOTE 1:
This procedure takes place before step 3, immediately after MSC receives MAP_PRN from HSS, if pre-paging is deployed.


5.
If the MME did not return an "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME sends a Paging (as specified in TS 23.401 [2]) message to each eNodeB. The Paging message includes a suitable UE Identity (i.e. S‑TMSI or IMSI) and a CN Domain Indicator that indicates which domain (CS or PS) initiated the paging message. In this case it shall be set to "CS" by the MME.



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 eNodeBs and sends Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.


6.
The radio resource part of the paging procedure takes place. The message contains a suitable UE Identity (i.e. S‑TMSI or IMSI) and a CN Domain indicator.


7a.
The UE establishes an RRC connection and sends an Extended Service Request (CS Fallback Indicator) to MME. The UE indicates its S-TMSI in the RRC signalling. The Extended Service Request message is encapsulated in RRC and S1‑AP messages. The CS Fallback Indicator indicates to the MME that CS Fallback for this UE is required. The MME sends the SGs Service Request message to the MSC. Receipt of the SGs Service Request message stops the MSC retransmitting the SGs interface Paging message.


NOTE 2:
In order to avoid the calling party experiencing a potentially long period of silence, the MSC may use the SGs Service Request message as a trigger to inform the calling party that the call is progressing.


7b.
MME sends S1‑AP: Initial UE Context Setup (UE capabilities, CS Fallback Indicator and other parameters specified in TS 23.401 [2]) to indicate the eNodeB to move the UE to UTRAN/GERAN.


8a.
If the UE and the network support PS handover: Upon receipt of the Initial UE Context Setup message with a CS Fallback Indicator the eNodeB may optionally solicit measurement reports from the UE to determine the target cell to which PS handover will be performed. A PS handover is then performed as specified in TS 23.401 [2]. As part of this PS handover, the UE receives a HO from E-UTRAN Command that may contain a CS Fallback Indicator, which indicates to UE that the handover is triggered due to a CS fallback request. If the HO from E-UTRAN Command contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed.


8b.
If the UE or the network does not support PS handover: Upon receipt of the Initial UE Context Setup message with a CS Fallback Indicator the eNodeB may optionally solicit measurement reports from the UE to determine the target cell to redirect the UE to. After that, based on the UE and network capability supporting NACC, the eNB triggers an inter RAT cell change order (optionally with NACC) to a GERAN neighbour cell or releases the RRC Connection with redirection info to change to CS capable RATs (RAT, frequency). In this case the UE receives an inter-RAT cell change order that may contain a CS Fallback Indicator which indicates to UE that the cell change order is triggered due to a CS fallback request. If the inter-RAT cell change order contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed.


8c.
This Location area checking procedure is skipped if the UE supports “CS domain access without LA checking” procedure and it has received the “ignore LAI" indication during combined EPS/IMSI attach or combined TA/LA procedure. The UE is then continuing directly with the paging response message to the MSC as shown in the latter part of step 8d. Otherwise, if the UE has determined the LAI of the new UTRAN/GERAN cell (e.g. based on the system information or redirection info) and the LA of the new cell is different from the one stored in the UE, it shall perform a Location Area Update if the target system operates in Network Mode of Operation (NMO) II/III or a Combined RA/LA procedure if the target system operates in Network Mode of Operation (NMO) I, according to TS 23.060 [3]. 


If the UE or the network does not support PS handover and the UE moves to an UTRAN cell and ISR is not active or the RA of the cell is different to the one the UE is registered in, the UE performs a Routing Area Update. This can be performed as part of the combined RA/LA Update procedure when the LA of the new cell is different from the one stored in the UE and the target system operates in NMO I, or in parallel with CS call setup starting at step 9 when the LA is not changed.

When the MSC receives a LA Update Request, it shall check for pending terminating CS call and not release the connection after the Location Area Update procedure is completed.

8d.
If the UE cannot determine the LAI of the new UTRAN/GERAN cell (in UTRAN, UE does not need to wait for the LAI from the RNC), or if the UE has determined the LAI of the new UTRAN/GERAN cell and the LA of the new cell is identical to the one stored in the UE, it shall respond with a Paging Response message to the MSC as follows: 

-
If Target RAT is UTRAN or GERAN Iu mode, the UE establishes an RRC connection and responds to the paging in an RRC Initial Direct Transfer message as specified in TS 25.331 [7]. The CN Domain Indicator is set to "CS" in the Initial Direct Transfer message. When received at the RNC, the Paging Response message is sent in an RANAP Initial UE message to the MSC.


-
If Target RAT is GERAN A/Gb mode: the UE establishes an RR connection by using the procedures specified in TS 44.018 [4] (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a layer 3 Service Request message = PAGING RESPONSE to the BSS and the BSS responds by sending a UA). After the establishment of the main signalling link as described in TS 44.018 [4] the UE enters either Dual Transfer Mode or Dedicated Mode and the CS call establishment procedure completes. When received at the BSC, the Paging Response message is sent in a BSSAP COMPLETE LAYER 3 INFORMATION message to the MSC as specified in TS 48.008 [6].


NOTE 3:
The BSS should be prepared to receive a PAGING RESPONSE even when a corresponding PAGING REQUEST has not been sent by this BSS. Also, the MSC should be prepared to receive a Paging Response after a relatively long time from when the CS Paging Request was sent (step 4).


9a.
If the MSC serving the 2G/3G cell is the same as the MSC that served the UE while camped on E‑UTRAN, it shall establish the CS call connection. 

9b.
If the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on E‑UTRAN, the CS call connection is established via the Roaming Retry for CS Fallback procedure that has been triggered by the Location Area Update as defined in clause 7.5. If the UE is not registered in the MSC that receives the Paging Response, the MSC shall reject the Paging Response by releasing the A/Iu-cs connection. The BSC/RNC in turn releases the signalling connection for CS domain. The signalling connection release shall trigger the UE to perform a Location Area Update as follows:


-
If the target system operates in Network Mode of Operation (NMO) I the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3].


-
If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC.



The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.


Call Forwarding (see TS 23.082 [28]) is performed on the basis of the TS 24.008 [21] signalling received on the GERAN/UTRAN cell.


If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21], i.e. if the UE is not registered in the current RA/LA, the UE performs combined RA/LA update procedure when the target system operates in NMO I, or separate LA update and RA update procedures when the target system operates in NMO II/III. Also for NMO I if the UE performed only RA update due to the CS call the UE performs a combined RA/LA update (see TS 23.060 [3], clause 6.3.1) which creates the Gs association.


7.3
Mobile Terminating call in Active Mode - PS HO supported
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Figure 7.3-1: CS Page in E-UTRAN, Call in GERAN/UTRAN – Preparation Phase


1a.
The MSC receives an incoming voice call and responds by sending a Paging Request (IMSI or TMSI, optional Caller Line Identification and Connection Management information, CS call indicator) to the MME over a SGs interface. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface. In active mode the MME has an established S1 connection and if the MME did not return the "SMS‑only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME reuses the existing connection to relay the CS Page to the UE.



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 CS Service Notification to the UE and shall send Paging Reject towards MSC to stop CS Paging procedure, and this CSFB procedure stops.



The eNB forwards the paging message to the UE. The message contains CN Domain indicator and, if received from the MSC, the Caller Line Identification.



The MME immediately sends the SGs Service Request message to the MSC. Receipt of the SGs Service Request message stops the MSC retransmitting the SGs interface Paging message.


NOTE 1:
The pre‑configured policy may be used by UE to avoid being disturbed without Caller Line Identification display and the detailed handling is to be decided by CT1 and CT6.

NOTE 2:
This procedure can also take place immediately after MSC receives MAP_PRN from HSS, if pre-paging is deployed. Caller Line Identification and CS call indicator are also provided in the case of pre-paging.


NOTE 3:
In order to avoid the calling party experiencing a potentially long period of silence, the MSC may use the SGs Service Request message as a trigger to inform the calling party that the call is progressing.


1b.
UE sends an Extended Service Request (CS Fallback Indicator, Reject or Accept) message to MME. Extended Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates to the MME to perform CS Fallback. The UE may decide to reject CSFB based on Caller Line Identification.

1c.
Upon receiving the Extended Service Request (CSFB, Reject), the MME sends Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.

1d.
MME sends an S1‑AP Request message to eNB that includes the UE Radio Capabilities and a CS Fallback Indicator. This message: indicates to the eNB that the UE should be moved to UTRAN/GERAN.


2.
The eNodeB may optionally solicit a measurement report from the UE to determine the target GERAN/UTRAN cell to which PS handover will be performed.


3.
The eNodeB triggers PS handover to a GERAN/UTRAN neighbour cell by sending a Handover Required message to MME. In the following an inter-RAT handover from E‑UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] begins. As part of this handover, the UE receives a HO from E‑UTRAN Command and tries to connect to a cell in the target RAT. The HO from E-UTRAN Command may contain a CS Fallback Indicator which indicates to UE that the handover was triggered due to a CS fallback request. If the HO from E-UTRAN Command contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed.


NOTE 4:
During the PS HO the SGSN does not create a Gs association with the MSC/VLR.


4a.
This Location area checking procedure is skipped if the UE supports “CS domain access without LA checking” procedure and it has received the “ignore LAI" indication during combined EPS/IMSI attach or combined TA/LA procedure. The UE is then continuing directly with the paging response message to the MSC as shown in the latter part of step 4b. Otherwise, if the UE has determined the LAI of the new UTRAN/GERAN cell and the LA of the new cell is different from the one stored in the UE, it shall perform a Location Area Update if the target system operates in Network Mode of Operation (NMO) II/III or a Combined RA/LA procedure if the target system operates in Network Mode of Operation (NMO) I, according to TS 23.060 [3].

When the MSC receives a LA Update Request, it shall check for pending terminating CS call and not release the connection after the Location Area Update procedure is completed.


4b.
If the UE cannot determine the LAI of the new UTRAN/GERAN cell (in UTRAN, UE does not need to wait for LAI from the RNC) or if the UE has determined the LAI of the new UTRAN/GERAN cell and the LA of the new cell is identical to the one stored in the UE, it shall respond with a Paging Response message to the MSC as follows: 


If the Target RAT is UTRAN or GERAN Iu mode: The UE establishes an RRC connection and responds to the paging by sending an RRC Paging Response as specified in TS 25.331 [7]. The CN Domain Indicator is set to "CS" in the Initial Direct Transfer message.



If the Target RAT is GERAN A/Gb mode: The UE establishes an RR connection and responds to paging by using the procedures specified in TS 44.018 [4] (i.e. UE requests and is assigned a dedicated channel where it sends a SABM containing a Paging Response to the BSS and the BSS responds by sending a UA). Upon receiving the SABM (containing a Paging Response message) the BSS sends a COMPLETE LAYER 3 INFORMATION message (containing a Paging Response message) to the MSC which indicates CS resources have been allocated in the GERAN cell. After the establishment of the main signalling link as described in TS 44.018 [4] the UE enters Dual Transfer Mode and the CS call establishment procedure completes.


NOTE 5:
The BSS should be prepared to receive a Paging Response even when the corresponding Paging Request has not been sent by this BSS.


5a.
If the MSC serving the 2G/3G cell is the same as the MSC that served the UE while camped on E‑UTRAN, it shall establish the CS call connection.


5b. If the MSC serving the 2G/3G target cell is different from the MSC that served the UE while camped on E‑UTRAN, the call connection is established via the Roaming Retry for CS Fallback procedure that has been triggered by the Location Area Update as defined in clause 7.5. If the UE is not registered in the MSC, the MSC shall reject the Paging Response message by releasing the Iu connection for UTRAN or the A/Gb connection for GERAN. The BSC/RNC in turn releases the signalling connection for UTRAN or GERAN CS domain. The signalling connection release shall trigger the UE to perform a Location Area Update as follows:


-
If the target system operates in Network Mode of Operation (NMO) I the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3]. In this case, the SGSN establishes a Gs association with the MSC/VLR as specified in TS 23.060 [3], which replaces the SGs association with the MME.


-
If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC. In this case, the MSC will release the SGs association with the MME.



The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.


The CS call establishment procedure is initiated.


6.
After the UE moves to a cell in the target RAT, the inter-RAT handover from E-UTRAN to UTRAN or GERAN as specified in TS 23.401 [2] is completed. At the end of this handover the UE may trigger the Routing Area Update procedure when the sending of uplink packet data is possible. The detailed steps performed are as per TS 23.401 [2].


With the exception of step 1c, above, Call Forwarding (see TS 23.082 [28]) is performed on the basis of the TS 24.008 [21] signalling received on the GERAN/UTRAN cell.


If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21], i.e. if the UE is not registered in the current RA/LA, the UE performs combined RA/LA update procedure when the target system operates in NMO I, or LA update procedure when the target system operates in NMO II/III. Also for NMO I if the UE performed only RA update due to the CS call the UE performs a combined RA/LA update (see TS 23.060 [3], clause 6.3.1) which creates the Gs association.


7.4
Mobile Terminating call in Active Mode - No PS HO support
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Figure 7.4-1: CS Page in E-UTRAN, Call in GERAN/UTRAN without PS HO


1a.
The MSC receives an incoming voice call and responds by sending a Paging Request (IMSI or TMSI, optional Caller Line Identification and Connection Management information) to the MME over a SGs interface. The MSC only sends a CS Page for an UE that provides location update information using the SGs interface. In active mode the MME has an established S1 connection and if the MME did not return the "SMS-only" indication to the UE during Attach or Combined TA/LA Update procedures, the MME reuses the existing connection to relay the CS Service Notification to the UE.



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 CS Service Notification to the UE and sends Paging Reject towards MSC to stop CS Paging procedure, and this CSFB procedure stops.



The eNB forwards the paging message to the UE. The message contains CN Domain indicator and, if received from the MSC, the Caller Line Identification if available and needed.



The MME immediately sends the SGs Service Request message to the MSC. Receipt of the SGs Service Request message stops the MSC retransmitting the SGs interface Paging message.


NOTE 1:
The pre‑configured policy may be used by UE to avoid being disturbed without Caller Line Identification display and the detailed handling is to be decided by CT WG1 and CT WG6.


NOTE 2:
This procedure can also take place immediately after MSC receives MAP_PRN from HSS, if pre-paging is deployed. Caller Line Identification is also provided in the case of pre-paging.


NOTE 3:
In order to avoid the calling party experiencing a potentially long period of silence, the MSC may use the SGs Service Request message as a trigger to inform the calling party that the call is progressing.


1b.
UE sends an Extended Service Request (CS Fallback Indicator, Reject or Accept) message to the MME. Extended Service Request message is encapsulated in RRC and S1‑AP messages. CS Fallback Indicator indicates MME to perform CS Fallback. The UE may decide to reject CSFB based on Caller Line Identification.

1c.
Upon receiving the Extended Service Request (CSFB, Reject), the MME sends Paging Reject towards MSC to stop CS Paging procedure and this CSFB procedure stops.


1d.
The MME sends a Service Accept message encapsulated in an S1‑AP message that also includes the UE Radio Capabilities and a CS Fallback Indicator. This message: indicates to the eNB that the UE should be moved to UTRAN/GERAN.


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


3a.
If the UE and network support inter-RAT cell change order to GERAN and the target cell is GERAN: The eNodeB triggers an inter‑RAT cell change order (optionally with NACC) to a GERAN neighbour cell by sending an RRC message to the UE. The inter-RAT cell change order may contain a CS Fallback Indicator which indicates to UE that the cell change order is triggered due to a CS fallback request. If the inter-RAT cell change order contains a CS Fallback Indicator and the UE fails to establish connection to the target RAT, then the UE considers that CS fallback has failed. Service Request procedure is considered to be successfully completed when cell change order procedure is completed successfully.


3b.
If the UE or the network does not support inter-RAT handover from E-UTRAN to GERAN/UTRAN nor inter-RAT cell change order to GERAN: The eNodeB triggers RRC connection release with redirection to GERAN/UTRAN instead of PS HO or NACC.


NOTE 4:
Service Request procedure supervision timer shall be sufficiently long considering the optional measurement reporting at step 2.


4.
The eNodeB sends an S1 UE Context Release Request (Cause) message to the MME. Cause indicates that the UE is not available for PS service.


5.
S1 UE Context in the eNodeB is released as specified in TS 23.401 [2].

6.
The UE moves to the new cell in GERAN/UTRAN, establishes a radio signalling connection. The Location Area checking procedure is skipped if the UE supports “CS domain access without LA checking” procedure and it has received the “ignore LAI" indication during combined EPS/IMSI attach or combined TA/LA procedure. The UE is then continuing directly with step 7 or sending a Paging Response to MSC in step 9. Otherwise, i

f the UE has determined the LAI of the new cell (e.g. based on the system information) and the LA of the new cell is different from the one stored in the UE, it shall perform a Location Area Update or a Combined RA/LA Update procedure in case the target system operates in Network Mode of Operation (NMO) I. Alternatively, in NMO I, the UE in GERAN may perform LA update over the RR connection instead of combined RA/LA update over the packet access as defined in TS 24.008 [21], clause 4.7.5.2.5, unless enhanced CS establishment in DTM is supported. If MSC is changed, the Roaming Retry for CSFB procedure as defined in clause 7.5 is triggered by Location Area Update or combined RA/LA update.



If the UE moves to an UTRAN cell and ISR is not active or the RA of the cell is different to the one the UE is registered in, the UE performs a Routing Area Update. This can be performed as part of the combined RA/LA Update procedure when the LA of the new cell is different from the one stored in the UE and the target system operates in NMO I, or in parallel with CS call setup starting at step 9 when the LA is not changed.


When the MSC receives a LA Update Request, it shall check for pending terminating CS call and not release the connection after the Location Area Update procedure is completed.


7.
If the target RAT is GERAN and DTM is not supported, the UE starts the Suspend procedure specified in TS 23.060 [3], clause 16.2.1.1.2. This triggers the SGSN to send a Suspend Request message to the MME. The MME returns a Suspend Response to the SGSN, which contains the MM and PDP contexts of the UE.


8.
If PS services are suspended, the MME starts the preservation of non-GBR bearers and the deactivation of GBR bearers.


9.
If the UE cannot determine the LAI of the new UTRAN/GERAN cell (in UTRAN, UE does not need to wait for the LAI from the RNC) or if the UE has determined the LAI of the new UTRAN/GERAN cell and the LA of the new cell is identical to the one stored in the UE, it shall respond to the paging by sending a Paging Response message as specified in TS 44.018 [4] or TS 25.331 [7]. When received at the BSS/RNS, the Paging Response is forwarded to the MSC.


NOTE 5:
The MSC should be prepared to receive a Paging Response after a relatively long time from when the CS Paging Request was sent (step 1a).


9a.
If the MSC serving the 2G/3G cell is the same as the MSC that served the UE while camped on E‑UTRAN, it shall establish the CS call connection.


9b.
If the MSC serving the 2G/3G cell is different from the MSC that served the UE while camped on E‑UTRAN, the call connection is established via the Roaming Retry for CS Fallback procedure that has been triggered by the Location Area Update as defined in clause 7.5. If the UE is not registered in the MSC that receives the Paging Response , the MSC shall reject the Paging Response by releasing the A/Iu-cs connection. The BSS/RNS in turn releases the signalling connection for CS domain.


9c.
The signalling connection release shall trigger the UE to perform a Location Area Update as follows:


-
If the target system operates in Network Mode of Operation (NMO) I and if the target system is UTRAN or the target system is GERAN supporting DTM and the UE supports DTM, the UE shall perform a combined RA/LA update, as defined in TS 23.060 [3].


-
If the target system operates in NMO II or III the UE performs a Location Area Update towards the MSC.



The Location Area Update triggers the Roaming Retry for CS Fallback procedure as defined in clause 7.5.


The CS Call Establishment procedure is initiated.


With the exception of step 1c, above, Call Forwarding (see TS 23.082 [28]) is performed on the basis of the TS 24.008 [21] signalling received on the GERAN/UTRAN cell.


After the CS voice call is terminated and if the UE is still in GERAN and PS services are suspended, then (as specified in TS 23.060 [3]) the UE shall resume PS services by sending a Routing Area Update Request message to the SGSN. The Update Type depends on the mode of operation of the GERAN network, e.g. in mode I a Combined RA/LA Update is used and in mode II or III Routing Area Update is used.


If the UE remains on UTRAN/GERAN after the CS voice call is terminated the UE performs normal mobility management procedures as defined in TS 23.060 [3] and TS 24.008 [21], i.e. if the UE is not registered in the current RA/LA, the UE performs combined RA/LA update procedure when the target system operates in NMO I, or separate LA update and RA update procedures when the target system operates in NMO II/III. Also for NMO I if the UE performed only RA update due to the CS call the UE performs a combined RA/LA update (see TS 23.060 [3], clause 6.3.1) which creates the Gs association.
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First changes

5.4
TA/LA Update procedure


5.4.0
General


When a CS fallback and/or SMS over SGs capable UE is EPS/IMSI attached, it initiates the combined TA/LA procedure based on the triggers specified in TS 23.401 [2].


When a CS fallback and/or SMS over SGs capable UE is not EPS/IMSI attached, it may initiate a combined TA/LA procedure in order to use CS Fallback or SMS over SGs services.


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 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 5.4.4.


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 the GUTI is mapped from a P-TMSI/RAI, the LAI is retrieved from the GUTI. If the VLR corresponding to this LAI does not have SGs connectivity with the MME (e.g. in cases where the UE indicates "SMS-Only" and the VLR corresponding to this LAI does not support SGs), the MME allocates a default LAI. If the GUTI is not mapped from a P-TMSI/RAI, the MME allocates a default LAI. The default LAI 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. 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 indicates to the UE that it is IMSI attached. If the network is configured to support “CS domain access without LA checking” procedure for CSFB, the MME also includes an “ignore LAI" indication in TAU Accept message. 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 and 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.


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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