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1. Introduction

The issue about unclear specification for SMS domain selection logic was raised by NTTdocomo in last meeting (CT1#77) with a discussion paper (C1-121149). 
Following the introduction, this paper continues with resolution analysis and proposes a solution. 

2. Background

As a quick recap, current specification TS24.167 defines configuration schema for home operator preference of SMS domain selection (i.e., SMS over NAS or SMS over IP) based on TS23.221 section 7.2c requirement. 
If we look closely at the requirement in TS23.221, it says that when UE is configured to use SMS over IP but if the delivery of SMS over IP networks is not available, the UE attempts to deliver SMS over NAS signalling. 

The issue is that since current stage3 specification does not specify how the UE determines "if delivery of SMS over IP networks is not available", it may lead to implementation fragmentation of determination logic, different service experience, and degrading service quality. 

As an implementation example degrading service quality, let's say if the determination logic is based on status of IMS registration. When the UE is IMS registered and configured to use SMS over IP and moves from E-UTRAN to UTRAN where there is no SIP signalling available via UTRAN bearer, the UE needs to wait till the expiry of IMS registration to perform SM-MO. 
3. Discussion
To resolve this issue, this paper investigates five candidate resolutions. 
Pre-condition: UE is configured to use SMS over IP. 

Alternative solution1
The UE determines SMS domain based on IMS voice over PS indicator included in Attach/RAU/TAU response. If the indicator indicates "supported" then the UE uses SMS over IP, but if not, then the UE uses SMS over NAS. 
Alternative solution2

The UE determines SMS domain based on result of PDN connection to IMS and cause code. If the PDN connection is failed with specific cause code indicating permanent failure (TBD), the UE use SMS over NAS; otherwise (i.e., successful PDN connection or failed PDN connection with other cause codes indicating partial/temporarily failure (TBD)), the UE uses SMS over IP. 
Alternative solution3

The UE determines SMS domain based on result of SMS over IP procedure and response code to SIP MESSAGE request. If the response to the SIP MESSAGE request indicates permanent error (TBD such as 603 or 503), the UE use SMS over NAS; otherwise (i.e., successful SIP MESSAGE or SIP MESSAGE error indicating partial/temporarily error (TBD)), the UE uses SMS over IP. 
Alternative solution4

The UE determines SMS domain internally based on availability of SIP bearer, which may be detected by the result of PDN connection to IMS. Simply failed PDN connection indicates the UE to use SMS over NAS; other use SMS over IP. 
Alternative solution5
The UE determines SMS domain based on bearer specific SMS over IP configuration MO. 
Now, following table shows quick comparison of each resolution. 

	Alternative
	Analysis
	Potential impact area

	Alt1
	Simply incorrect use of indicator. In service perspective, availability of SMS and Voice is not equivalent. 
=> Not Recommended
	24.229 Annex B, Annex L

	Alt2
	Need to have interworking between NAS and IMS layer as to distinguish if the failure is of temporary or permanent. 
=> Not Recommended
	24.229 Annex B, Annex L

	Alt3
	Only applicable when SIP signalling bearer is provisioned to UTRAN, E-UTRAN, and so which means simply it does not solve the issue. 
=> Not Recommended
	24.229 Annex B, Annex L

	Alt4
	UE actually performing the SMS over IP procedure (which is unnecessary) to determine the availability of SMS over IP. 
=> Not Recommended
	24.229 Annex B, Annex L

	Alt5
	Require additional MO following the current way forward of SMS domain selection, which is based on configuration. 
=> Recommended
	24.229 Annex B, Annex L and 24.167


4. Conclusion and proposal
Out of above analysis, we would like to recommend Alt5 and following CRs are proposed. 

· C1-121876_24167_SMS_Domain_Selection for updating MO.

· C1-121877_24229_SMS_Domain_Selection for clarifying the UE behaviour on SMS domain selection by referencing TS24.267. 
