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* * * 1st Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[X]
3GPP TS 36.413: "S1 Application Protocol (S1AP)".
[Y]
3GPP TS 22.153: "Multimedia Priority Services ".
[Z]
3GPP TS 22.067: "enhanced Multi‑Level Precedence and Pre‑emption service (eMLPP) ‑ Stage 1".
* * * 2nd Change * * * *

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: A flag in LA update request message used in CS fallback for MT call to avoid missing paging in roaming retry.
Service User: See TS22.153[Y]
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

1xCS IWS
Circuit Switched Fallback Interworking solution Function for 3GPP2 1xCS.

CSMT
Circuit Switched fallback Mobile Terminated call flag.

ICS
IMS Centralised Services

NEAF
Non-EPS Alert Flag.

SRVCC
Single Radio Voice Call Continuity

MPS
Multimedia Priority Service
eMLPP
enhanced Multi Level Precedence and Pre emption
* * * 3rd Change * * * *

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.

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.
If the UE is service user with subscription to CS domain priority service, the UE’s USIM belongs to one of Access Class that indicates the priority is needed and the UE shall sets the RRC establishment cause to “HighPriorityAccess” as specified in TS 36.331[33].
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 TAI of the current cell, or using a default VLR number and LAI.

-
For CS fallback, generating a TAI list such that the UE has a low chance of "falling back" to a cell in a LA different to the derived LAI (e.g. the TAI list boundary should not cross the LA boundary).

NOTE:
Alignment of the TAI list boundary with a LA boundary can prevent the MME from making effective use of the "tracking area list" concept. To compensate for this, appropriate cell reselection hysteresis may need to be used within the E-UTRAN.

-
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.
If the network supports CSFB priority call handling, the MME supports the following additional functions:

-
For paging message received on the SGs interface with priority indication, the MME provides preferential treatment to this message and also the subsequent CS fallback procedure compared to other normal procedures. If UE needs to be paged, the MME sets priority indication on the paging request to eNB. The MME also sets priority indication, i.e. “CSFB High Priority”, in S1AP message to the eNB, so that eNB can initiate the CSFB procedure with priority, as specified in TS 36.413[X]. 

-
For a CSFB request from a service user, the MME determines that the CSFB request needs priority handling based on the MPS CS Priority stored in UE’s EPS subscription. The MME provides preferential treatment to this request and also sets priority indication, i.e. “CSFB High Priority”, in S1AP message to eNB to initiate CSFB procedure with priority, as specified in TS 36.413[X].
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.

NOTE 1:
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].

NOTE 2:
In order to speed up the potential LAU procedure during CS fallback the MSC may be configured to lower the frequency of Authentication, TMSI reallocation and Identity check for UEs that are EPS/IMSI attached via the SGs interface.
If the network supports a priority call handling, the MSC maps priority indication of the IAM message to a priority indication of the paging message sent over the SGs interface. 
4.3.4
E-UTRAN

The CS fallback enabled E-UTRAN supports the following additional functions:

-
Forwarding paging request for CS domain to the UE.

-
Directing the UE to the target CS capable cell.

-
The configuration of appropriate cell reselection hysteresis at Location Area boundaries (or across the whole E-UTRAN) to reduce Tracking Area Update traffic.

-
To facilitate the configuration of TA boundaries with LA boundaries, the E-UTRAN can gather statistics (from the inbound inter-RAT mobility events of all UEs) of the most common LAs indicated in the RRC signalling.

-
Configuration to permit the operator to choose the target 'fallback' RAT and frequency.

For SMS over SGs, no specific E-UTRAN functionality is required.
If the network supports CSFB priority call handling, the E-UTRAN supports the following additional functions:

-
For paging message received on S1AP with priority indication, the E-UTRAN should provide preferential treatment to this request compared to other normal paging requests.
-
For CS fallback S1AP message with priority indication, i.e. “CSFB High Priority”, if UE is in IDLE mode, the eNodeB should provide preferential treatment, in allocating E-UTRAN radio bearer resources compared to other normal resource requests. When CSFB based on PS handover is employed, the eNodeB may forward priority indication to the target GERAN/UTRAN.
4.3.5
SGSN

If the SGSN supports ISR, SGSN shall follow the rules and procedures described in TS 23.401 [2] and TS 23.060 [3] with the following additions and clarifications:

-
The SGSN shall not send the ISR activated indication at combined RAU/LAU procedure.

An SGSN that supports Gs uses 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 MME to determine the VLR number.

If the network supports CSFB priority call handling, the SGSN supports the following additional functions:

-
When ISR is activated and the SGSN receives the CS paging message with priority marking from the MME, the SGSN treats this paging message preferentially compared to other normal procedures.
* * * 4th Change * * * *

4.X
CSFB Priority Call Handling

CSFB Priority call handling ensures that, when GERAN/UTRAN supports eMLPP service (TS 22.067[Z]), end-to-end priority handling is provided for both mobile originated CSFB calls by a service user in E-UTRAN and for mobile terminated CSFB call from a service user to a normal or service user in E-UTRAN. A service user’s EPS subscription contains an indication of the users CS domain priority status, i.e. MPS CS Priority. If the UE is subscribed to CS domain priority, the UE’s USIM shall belong to one of Access Class 11 to15.
For mobile terminated CS fallback calls from a service user, the MSC provides a priority indication to the MME along with a paging message. The MME shall set a priority indication to the eNB when requesting the eNB to page the UE if the UE is idle. For mobile originated CS fallback calls from a service user in E-UTRAN, the MME determines that the CSFB request requires priority handling based on the UE’s MPS CS Priority. For both mobile originated and mobile terminated CSFB, the MME shall also provide priority indication, i.e. “CSFB High Priority”, when requesting the eNB to execute the CSFB priority procedure as specified in TS 36.413[X]. The eNB should handle the paging message with priority and also prioritize the subsequent CS fallback procedure to GERAN/UTRAN or 1xRTT. If PS handover to GERAN or UTRAN is initiated, E-UTRAN may forward CS fallback priority indicator to the target RAT, as specified in TS 25.413 [29], in order to prepare radio resource at target RAT in appropriate way, e.g. priority allocation of the RAB resource

NOTE1:
For a Mobile Terminating Call from a normal user to a service user, no special handling is required.
* * * End of Changes * * * *
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