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7.7
Interaction with ISR

7.7.1
General

In relation with CSFB, ISR is activated only when a SGs association exists between MME and MSC/VLR. Once ISR is activated, the UE follows regular ISR behaviour except with regard to the Periodic Location Update timer (T3212, 3GPP TS 24.008 [21]) . It may reselect between E-UTRAN and GERAN/UTRAN without a need to update the CN. When a mobile terminated service arrives, the MSC/VLR sends a paging message via SGs to the MME. The MME pages in the TA(s) registered for the UE, and the MME requests the SGSN via S3 that has an ISR relation with the MME for that UE to page in the RA. When the UE is already connected with the MME, the MME forwards the paging request only to the UE via the established signalling connection.
When the UE is successfully updated for EPS and non-EPS services, and ISR is activated, and the registered GERAN/UTRAN network is operating in NMO II or III, the UE shall use the Periodic Tracking Area timer value to restart T3212 whenever the connection with the MME is released or handover to GERAN/UTRAN occurs.

Note: 
the intention of this PLU timer handling is to ensure that the UE performs signalling to the MSC/VLR (thus breaking the SGs association) shortly before the MME sends an SGs implicit detach indication to the MSC/VLR.
CSFB enabled UE includes the CSFB capability indication as part of the "MS Network Capability" in the Attach, RAU or combined RAU/LAU Request message, if the UE has been configured to use CSFB service by operator policy. SGSN stores the CSFB capability indication for ISR operation. If the UE has not been configured to use CSFB, the CSFB capable UE shall not include the CSFB capability indication in the Attach, RAU or combined RAU/LAU Request message to SGSN.

ISR remains activated until the CSFB enabled UE performs a combined RAU/LAU procedure (e.g. a UE in NMO I moves to a new RA or LA) or separate LAU procedure (e.g. a UE moves to a different LA in NMO II or III). Normal re-selection between registered RA/TA(s) does not cause ISR deactivated condition. When the UE needs to perform a combined RAU/LAU, the SGSN checks the CSFB capability bit in MS Network Capability and if it indicates that CSFB is enabled then SGSN deactivates ISR by not indicating ISR activated in the RAU Accept message, which is a regular ISR functionality as specified in TS 23.401 [2]. So an SGSN in a CSFB configuration never indicates ISR activated in combined RAU procedures for CSFB enabled UEs. After a combined RA/LA update procedure, the MSC pages via Gs for mobile terminated services. When Gs is not used, the MSC/VLR pages in the LA via Iu/A for mobile terminated services. 

If ISR is deactivated and the UE re-selects to E-UTRAN with the TIN indicating "P-TMSI", it initiates a TAU procedure, which is a regular ISR functionality as specified in TS 23.401 [2], and ISR can be activated again. The CS fallback enabled UE shall perform this TAU procedure as a combined TA/LA Update Procedure.

7.7.2
Mobile Terminating Call when ISR is active and SGs is active between MSC/VLR and MME
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Figure 7.7.2-1: Mobile Terminating Call when ISR is active and SGs is active between MSC/VLR and MME

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/VLR on the terminating side as specified in TS 23.018 [5].
4)
The MSC/VLR sends a Page message to the MME via SGs (details on the Page message can be found in clauses 7.2 or 7.3).
5a)
The MME receives the Page message from the MSC/VLR. If the UE is in ECM‑IDLE state, the MME sends a Paging (as specified in TS 23.401 [2], and CN Domain Indicator) message to each eNodeB serving the TA list the UE is registered to as specified in clause 7.2. If the UE is in ECM-CONNECTED, the MME relays the CS Page message to the serving eNodeB over the S1 interface as specified in clause 7.3.
5b)
The eNodeBs receive CS paging messages from the MME, and the procedures take place as specified in clause 7.2.
6a
As ISR is active and the UE is in ECM_IDLE state, the MME forwards the CS paging message received from the MSC/VLR to the associated SGSN. The MME gets the SGSN information in the regular ISR activation process.
6b)
The SGSN receives the CS paging message from the MME, the SGSN sends paging messages to RNS/BSSs, which is described in detail in TS 23.060 [3]. 
6c)
When RNS/BSS nodes receive paging message from the SGSN, paging is initiated as described in detail in TS 23.060 [3].
NOTE:
If ISR is not active or the UE is in ECM-CONNECTED state, the MME does not send the CS paging message to the SGSN. That means, the steps of 6a, 6b, 6c are not needed in the MT call procedure.

7)
Upon receipt of a Paging Request message for a circuit-switched service, the CS Fallback (as defined in this specification) or Cell Reselection (as defined in TS 23.060[3]) take place, and the UE accesses CS domain from UMTS/GSM. 
8)
When the CS Fallback or Cell Reselection completes, the UE responds to the CS paging request and returns the CS paging response as described in detail in this specification and TS 23.060 [3] to the RNS/BSS.
9)
When received at the RNS/BSS, the CS Paging Response message is sent to the MSC/VLR as described in detail in TS 23.060 [3]. The MSC/VLR receives CS paging response contained in corresponding message which shall then stop the paging response timer and establish the CS connection, then the MT call process as described in detail in TS 23.018 [5].
7.7.3
Mobile Terminating Call when SGs is not active

Regular pre-R8 MSC procedures are performed without any ISR or SGs specifics.
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