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First Change
4.1
General Considerations

The CS fallback in EPS enables the provisioning of voice and other CS-domain services (e.g. CS UDI video/ LCS/ USSD) by reuse of CS infrastructure when the UE is served by E‑UTRAN. A CS fallback enabled terminal, connected to E‑UTRAN may use GERAN or UTRAN to connect to the CS‑domain. This function is only available in case E‑UTRAN coverage is overlapped by either GERAN coverage or UTRAN coverage.

CS Fallback and IMS‑based services shall be able to co-exist in the same operator’s network.

The ICS architecture as defined in TS 23.292 [25] shall be able to co-exist with utilising CS Fallback as the CS domain in the same operator's network.

This specification also specifies the architecture required for SMS over SGs. The MO SMS and MT SMS are signalled over SGs and do not cause any CS Fallback to GERAN/UTRAN RATs, and consequently does not require any overlapped GERAN/UTRAN coverage. The SMS over SGs NAS procedures are also used in a network supporting PS only SMS for EPS. See TS 23.401 [2] for additional network internal functions to support PS only SMS for EPS.
The support of SMS over SGs is mandatory for UE and MME and MSC supporting CS fallback, whereas UE and MME and MSC supporting SMS over SGs are not required to support CS fallback.

NOTE:
An MME supporting only SMS over SGs (i.e. not supporting CS fallback) will either reply with "SMS-only" or reject an IMSI attach.

The support of CS fallback (and to a lesser extent SMS over SGs) can impose some operational constraints on Tracking Area boundary planning and the use of the "tracking area list concept" (see TS 23.401 [2]).

Next 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 that does not use CS domain over GERAN and/or UTRAN may still perform combined EPS/IMSI procedures with SMS-only indication to get SMS while using E-UTRAN.
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:

-
Multiple PLMNs selection for the CS domain.

-
RAT selection for the CS domain.

-
Deriving a VLR number and LAI from the TAI of the current cell and based on the selected PLMN or the selected RAT for CS domain, or using a default VLR number and LAI.

-
Deliver the registered PLMN ID for CS domain (included in the LAI) to the eNodeB.

-
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)

A PS only SMS (see TS 23.401 [2]) enabled MME, supports the following additional functions (to re-use SMS over SGs NAS procedures and keeping usage of EPS SMS transparent for the UE):
-
Supporting SMS procedures between UE and MME defined in subclause 8.2;

-
Support combined EPS/IMSI procedures for “SMS-only” and in these providing:

-
a non-broadcasted LAI (not associated with any VLR);
-
provide a “fake/reserved/static” TMSI; and
-
indicate in the Attach/TAU Accept message that the IMSI attach is for "SMS-only".
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. In some networks, the MME may be configured to select the MSC/VLR for "UEs configured for MTC" with a different load balance to that used for MSC/VLR selection for other UEs. In this case the MME maintains a separate hash/value function for "UEs configured for MTC".

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 eNodeB. The MME also sets priority indication, i.e. "CSFB High Priority", in S1AP message to the eNodeB, so that eNodeB can initiate the CSFB procedure with priority, as specified in TS 36.413 [35].

-
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 eNodeB to initiate CSFB procedure with priority, as specified in TS 36.413 [35].
Next Change

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 SMS over SGs NAS procedures are also used in a network supporting PS only SMS for EPS. See TS 23.401 [2] for additional network internal functions to support PS only SMS for EPS.
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.
Next Change

8.2
Short Message Service (SMS)

8.2.1
General

The procedures for SMS in this specification apply only if the UE is EPS/IMSI attached and the NAS is chosen by the UE and/or the home PLMN for delivering short messages.

This clause describes both the mobile originating and mobile terminating SMS over SGs procedures in EPS. SMS support is based on the connectionless SGs reference point between the MME and the MSC Server and use of NAS signalling between the UE and the MME, i.e. no CS Fallback is performed for SMS.
This clause also describes the SMS procedures between the UE and the MME used by PS only SMS. Procedures for PS only SMS between MME and other network entities are defined in 23.401 [2].
The SMS protocol entities are reused from the existing MS/UE and MSC implementations. This means that the SMS over SGs procedures reuse the different protocol layers as defined in TS 23.040 [14].

NOTE.
With SMS over SGs, the MSC/VLR produces the Call Detail Record. The stage 3 changes to the CDR for SMS over SGs were made in a manner that should permit an unmodified Release 7 entity to receive the CDR. However, for correct operation of, e.g. customer care services, when using an unmodified Release 7 entity to receive the CDR, the VPLMN should ensure that the TAC values do not overlap with the LAC values.

End Change
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