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1.
Introduction

3GPP specifications provide two mechanisms for SMS delivery:

· SMS over NAS: The SMS is delivered via NAS signaling. This includes, depending on the RAT the UE is camping on: 

a.
SMS over CS NAS signaling, 

b.
SMS over GPRS NAS signaling and the Gd interface between SGSN and SMS-GMSC/SMS-IWMSC,

c.
SMS over EPS NAS signaling and the SGs between MSC and MME.

· SMS over IMS: SMS is delivered in the PS domain user plane using IMS.

For the CSFB and IMS capable UEs that are camping on E-UTRAN, and the CS and IMS capable UE in GERAN/UTRAN, the UE needs to decide the SMS delivery mechanism. 

However, it has not been specified yet in 3GPP how the UE should choose the SMS delivery mechanism and the means by which the HPLMN operator indicates the UE’s preferred behavior. This document addresses this issue of how to select the domain of mobile originated (MO) SMS between SMS over IMS and SMS over NAS. 

2.
SMS domain selection

2.1.
HPLMN operator’s configuration to UE for use of ‘SMS over IMS’ 

In TS 23.272, it is already specified that the home operator configures the network and the UE for using SMS over IP or SMS-Instant Messaging Interworking (shortly SMS over IMS), and based on this configuration the UE can decide the SMS delivery mechanism. The home operator may use e.g. IMS OMA DM MO (see TS 24.167) to configure the UE.
As a general rule: 
· When the UE has received the ‘SMS over IMS indication’ flag, the UE attempts to deliver SMS over IMS first. If this is not possible, it should try to deliver SMS over NAS.
· When the UE has not received the ‘SMS over IMS indication’ flag, as a default setting the UE only attempts SMS over NAS. 
The reason for this is we are assuming that SMS over NAS is always supported in the HPLMN for backward compatibility; therefore it is OK for a UE configured (dynamically by its home operator) to use SMS over IMS to fallback to SMS over NAS if it cannot register to IMS. On the other hand, the HPLMN may not support IMS, so falling back to IMS may not work.  A HPLMN that supports SMS over IMS should let the UE know that it supports it explicitly.   
2.2.
SMS domain selection after voice domain selection

For voice capable UEs, voice domain selection is performed by the UE to determine the voice service domain between VoIMS and CS (TS 23.221). 

One question is whether a voice capable UE should consider the SMS configuration when performing voice domain selection. We propose that voice domain selection is performed independently of the UE’s SMS configuration, and have precedence over SMS method of delivery selection. This means SMS domain selection cannot change the radio access technology (RAT) selected as the result of the voice domain selection process. 
Therefore, for the SMS domain selection method proposed in the case a voice domain selection has been previously performed the following possible scenarios exist:

· Current RAT:
· The UE is camping on E-UTRAN (already EPS attached):
· IMSI (non-EPS service) attach status:
· It has attempted IMSI attach and failed (CSFB not allowed).
· It has not attempted IMSI attach yet (for example, if ‘PS IMS Voice only’ is set).
· It is IMSI attached.
· The UE is camping on 2G/3G (e.g., GERAN,UTRAN)
· IMS registration status:
· Registered to IMS
· Not registered to IMS

2.2.1.
CS/CSFB and IMS capable UE camping on E-UTRAN

Figure 1 shows the action flow for a CS/CSFB and IMS capable UE camping on E-UTRAN and already attached to EPS services (probably due voice domain selection process). 

The following rules apply:

· When the UE is configured to use SMS over IMS, the UE shall try to use IMS over SMS (it includes registration to IMS if it has not yet registered to IMS during voice domain selection). If it fails, it will try to use SMS over EPS NAS/SGs (by registration to CS domain via combined TAU with IMSI attach). If both fail, the UE will stay in E-UTRAN (following RAT selection result from voice domain selection) without SMS service.

· When the UE is configured to use SMS over NAS, it will try to use SMS over EPS NAS/SGs (by registration to CS domain via combined TAU with IMSI attach). If it fails, the UE will stay in UTRAN (following RAT selection result from voice domain selection) without SMS service.
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Figure 1: SMS domain selection for CS/IMS UE camping on E-UTRAN (voice domain selection already performed).

2.2.2.
CS/IMS capable UE camping in 2G/3G RAT

Figure 2 shows the action flow for CS/IMS capable UE camping on 2G/3G RAT. The following rules for domain selection apply in this case:
· When the UE is configured to use SMS over IMS, the UE shall try to use IMS over SMS, registering to IMS if it has not yet registered to IMS during voice domain selection. If it fails, it will use SMS over NAS which is always available in 2G/3G RAT.

· When the UE is configured to use SMS over NAS, it will use SMS over NAS which is always available in 2G/3G RAT.
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Figure 2: SMS domain selection for CS/IMS UE camping on UTRAN.

2.3.
SMS domain selection in E-UTRAN when voice domain selection does not apply

Some UEs, e.g. a data card, may not have any voice call capability and may not perform voice domain selection, but they still need to use SMS and determine the SMS delivery mechanism.

In this section, we propose two possible options for domain selection for CS/IMS capable UEs in which voice domain selection is not performed. 

2.3.1.
Option 1: combined EPS/IMSI attach only when UE is not configured to use SMS over IMS.

In this option, the following rules apply:
· When the UE is configured to use SMS over IMS: 
· The UE performs EPS attach and tries first to use SMS over IMS by registering to IMS.
· If this fails, the UE tries to use SMS over NAS, performing a combined TAU with IMSI attach.

· When the UE is configured to use SMS over NAS
· The UE tries to use SMS over NAS by performing combined EPS/IMSI attach. 

· In both cases, if the UE fails to find a SMS delivery mechanism, the UE stays in E-UTRAN, with no SMS service available.

Figure 3 shows the UE’s action flow for this option.
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Figure 3: SMS domain selection for CS/IMS UE camping on E-UTRAN; no voice domain selection. Option 1.

2.3.2.
Option 2: Always perform combined EPS/IMSI attach

Option 2 is similar to Option 1, with the difference that the UE always initiates a combined EPS/IMSI attach procedure, regardless of its SMS configuration. Figure 4 shows the UE’s action flow for this option.
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Figure 4: SMS domain selection for CS/IMS UE camping on E-UTRAN; no voice domain selection. Option 2.

3. 

Conclusions
We have presented a methodology for SMS domain selection for CS/CSFB and IMS capable UEs across radio access technologies. The main rules for SMS domain selection are the following:

· If voice domain selection is to be perfomed by the UE, it is performed without considering any UE’s SMS configuration as input. 

· SMS domain selection cannot change the radio access technology (RAT) selected as the result of the voice domain selection process.
· Home operator can configure how the UE delivers using e.g. IMS OMA DM MO.
· When the UE is configured to use SMS over IMS, the UE attempts to deliver SMS over IMS first. If this is not possible, it should try to deliver SMS over NAS.
· When the UE is configured to use SMS over NAS, the UE only attempts SMS over NAS.
We have also presented a methodology for SMS domain selection for UEs with no voice capability (e.g. data cards), which may not perform voice domain selection. 

We propose SA2 to endorse the methodology proposed in this discussion paper and agree on the related CR S2-095570-S2-095573.
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