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Abstract of the contribution 
This contribution proposes the MO and MT SMS sequence flows and related description for CS Fallback in EPS.
1. DISCUSSION

This contribution proposes how mobile originating and mobile terminating SMS procedures for CS Fallback in EPS can be specified. The proposed approach is as following: 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. The other CN nodes related to SMS handling, i.e. SMS-GMSC, SMS-IWMSC, SC and HLR/HSS can be reused without modifications. Figure 1 below shows the proposed architecture related to handling of both mobile originating and mobile terminating SMS in the CS Fallback solution.
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Figure 1. Architecture for handling of SMS in CS Fallback for EPS 
The SMS protocol entities are reused from the existing MS/UE and MSC (Server) implementations. This means that the SMS procedures for CS Fallback reuse the different protocol layers as defined in TS 23.040 and in TS 24.011. The proposed modifications described in section 2 describe the details of this approach.
Figure 2 describes the related protocol architecture. 
 [image: image2.emf]SCTP

L2

L1

IP

L2

L1

IP

SCTP

S1 -MME

MAC

L1

RLC

PDCP

RRC

MAC

L1

RLC

PDCP

RRC

-

NAS

Relay

UE

eNodeB

MME

LTE-Uu

S1-AP

S1-AP

SGs

protocol

layers

SGs

MSC

(Server)

SMS-CM

SMS-CM

SMS-RL

SMS-RL

SMS-TL

SMS-AL

to SC

NAS

Relay

SGs

protocol

layers

to SMS-GMSC

and SMS-IWMSC

SCTP

L2

L1

IP

L2

L1

IP

SCTP

S1 -MME

MAC

L1

RLC

PDCP

RRC

MAC

L1

RLC

PDCP

RRC

-

NAS

Relay

UE

eNodeB

MME

LTE-Uu

S1-AP

S1-AP

SGs

protocol

layers

SGs

MSC

(Server)

SMS-CM SMS-CM

SMS-CM SMS-CM

SMS-RL SMS-RL

SMS-RL SMS-RL

SMS-TL SMS-TL

SMS-AL SMS-AL

to SC

NAS

Relay

SGs

protocol

layers

to SMS-GMSC

and SMS-IWMSC


Figure 2. Protocol Architecture for handling of SMS in CS Fallback for EPS 
2. PROPOSAL

It is proposed to add the following text into the new Stage-2 TS “Circuit Switched Fallback in Evolved Packet System”.
**** First modified section ****

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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.401: "GPRS Enhancements for E-UTRAN Access".

[3]




3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".
[x]




3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".
[y]




3GPP TS 23.204: “Short Message Service (SMS) over generic 3GPP Internet Protocol (IP) access”
**** Next modified section ****

4
Overall Description

4.1
General Considerations

The CS fallback in EPS enables the provisioning of voice and other CS-domain services (e.g. CS UDI video/ SMS/ 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 establish one or more CS-domain services. This function is only available in case E-UTRAN coverage is overlapped by either GERAN coverage or UTRAN coverage.

4.2
Reference Architecture
The CS fallback in EPS function is realized by reusing the Gs interface mechanism between the MSC Server and the MME. 
[image: image3]
Figure 4.2-1: CS fallback in EPS architecture

NOTE:
The MGW is not shown in the Figure 4.2-1 since the CS fallback in EPS does not have any impacts to the U-plane handling.

4.2.1
Reference points

SGs:
It is the reference point between the MME and MSC server. The SGs reference point is used for the mobility management and paging procedures between EPS and CS domain, and is based on the Gs interface procedures. The SGs reference point is also used for the delivery of both mobile originating and mobile terminating SMS.
**** Next modified section ****

8
Other CS Services

8.1
General

8.2
Short Message Service (SMS)
8.2.1
General
The SMS procedures described in this specification is only used in case SMS-IP, as defined in TS 23.204 [y], is not used in the network.
This subclause describes both the mobile originating and mobile terminating SMS procedures for CS Fallback 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. 
The SMS protocol entities are reused from the existing MS/UE and MSC implementations. This means that the SMS procedures for CS Fallback reuse the different protocol layers as defined in TS 23.040 [x]. 
8.2.2
Mobile originating SMS in Idle Mode
The following sequence flow shows the delivery of mobile originating SMS in idle mode.
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Figure 8.2.2-1: Mobile originating SMS in idle mode 
1.
The CS Fallback attach procedure as described in subclause 5.2 has been performed earlier.
2.
A mobile originating SMS is triggered and the UE is in idle mode. The UE builds the SMS message to be sent as defined in TS 23.040 [x] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-SUBMIT parts). The SMS message is encapsulated in an NAS message and sent to the MME. 
3.
The MME forwards the SMS message to the MSC/VLR in an Uplink Unitdata message. 
4.-7. These steps are performed as defined in TS 23.040 [x]. The SMS message is forwarded to the SC that returns a delivery report message.
8. 
The MSC/VLR forwards the received delivery report to the MME associated with the MS/UE in an Downlink Unitdata message.
9. 
The MME encapsulates the received delivery report in an NAS message and sends the created message to the MS/UE. After this point, the MME may release the resources associated for the SMS transfer.
8.2.3
Mobile originating SMS in Active Mode
Mobile Originating SMS in active Mode procedure is specified by reusing the Mobile Originating SMS in Idle Mode.
8.2.4
Mobile terminating SMS in idle mode
The following sequence flow shows the delivery of mobile terminating SMS in idle mode.
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Figure 8.2.4-1: Mobile terminating SMS in idle mode 
1.
The CS Fallback attach procedure as described in subclause 5.2 has been performed.

2 - 4. The SC initiates transfer of mobile terminating SMS. The HLR is requested for routing number for SMS services and the SMS message is forwarded to the MSC/VLR where the MS/UE is CS attached.
5. 
The MSC/VLR builds the SMS message to be sent as defined in TS 23.040 [x] (i.e. the SMS message consists of CP-DATA/RP-DATA/TPDU/SMS-DELIVER parts). The MSC/VLR forwards the SMS message to the MME associated with this MS/UE in an Downlink Unitdata message. 
6.
The MME initiates the paging procedure by sending the PAGING message to each eNodeB with cells belonging to the tracking area(s) in which the UE is registered
7.
The MS/UE is paged by the eNodeBs.
8. 
The MS/UE responds to the Paging by sending NAS message Service Request (S-TMSI, Service Type) towards the MME. Service Type indicates “Paging Response”. 
9.
The MME encapsulates the SMS message (received in step 5) in an NAS message and sends the created message to the MS/UE.

10.
The MS/UE returns a delivery report as defined in TS 23.040 [x]. The delivery report is encapsulated in an NAS message and sent to the MME. 

11.
The MME forwards the delivery report to the MSC/VLR in an Uplink Unitdata message. 
12-13. These steps are performed as defined in TS 23.040 [x]. The delivery report is forwarded to the SC. After this point, the MME may release the resources associated for the SMS transfer.
8.2.5
Mobile terminating SMS in Active Mode

Mobile terminating SMS in Active Mode procedure is specified by reusing the Mobile Terminating SMS in Idle Mode with the following modification:
-
There is no need to perform Paging of the MS/UE after step 5. The MME forwards the received SMS message directly to the MS/UE on the established signalling connection between the MS/UE and the MME (i.e. steps 6 to 8 are skipped).
8.3
Location Services (LCS)

8.4
Unstructured Supplementary Service Data (USSD)

**** End of modification ****
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