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Abstract

This document discusses the impact and issues on SMS over IP introduced by SIP forking in the IMS domain. Possible solutions are proposed.
Discussion
In IMS domain, S-CSCF will have the capability to fork an SIP request if there are multiple UEs under one IMPU.

Since SMS over IP is based on SIP MESSAGE request, the impact introduced by forking shall also be considered.

Three cases are considered and for each case we discuss the impact when the SIP request is ‘Not forking’, ‘Parallel forking’ or ‘Sequential forking’.
Case1:  IMS UE receives short message
Not forking:

[Analysis]

In this case, SMS delivery message will always be sent to a particular IMS UE, other UE will not receive any SMS message, this may not fulfil the expectation from the user’s point of view. Since the user have multiple UEs, the most friendly way is to let him get the message through any UE at any time. If the short message is always send to a particular UE, he may miss the message when the receiving UE is not at hand. Thus, the advantage of IMS forking will not be exerted.
Although the user may manually set one of his UE as the default one to receive the short message, it is an extra burden for him to change the setting.
[Result] Not Acceptable

[Cause1] Not Forking
Parallel forking:

[Analysis]
In this case, SMS delivery message will be forked to each UE under one IMPU. Although it is OK for delivery request, there are problem for delivery report. Each receiving UE will send delivery report independently and all the delivery reports will be forwarded to the SM-SC through IP-SM-GW. If the delivery result are different (e.g. some successful, some failed), the SM-SC will be confused and will be difficult to tell the delivery status. It is even worse when the delivery report contains the memory unavailable indication, SM-SC will be confused about the memory status of the UE under that IMPU. If SM-SC block the delivery of short message just because one of the UE indicates memory unavailable, the other UE will not be able to receive further short messages.
[Result] Not Acceptable

[Cause1] delivery report is sent by stand-alone SIP MESSAGE request.

Sequential forking: 

[Analysis]
In this case, S-CSCF will try to send the SIP message to UE in turn base on some policy (e.g. the q value of each UE under one IMPU,) until one UE return a successful response, and finally, only one UE will receive the short message. 
This requires that user will have to set policy for which UE he want to receive a short message. From the user’s point of view, the nature requirement for SMS message service is that the message will not be missed. In this case, if the user happen to forget changing the setting of receiving UE, when he changes his location, he will not receive the short message. 
Also, it is an unnecessary burden for the user to designate a receiving UE every time he leaves the current receiving UE.
There will be another problem even if the delivery request is allowed to be forked sequentially. In this case, even the delivery is failed in one UE, the delivery will not be send to other UEs sequentially because the SIP MESSAGE with delivery request is always successful with a 200 OK response and the delivery failure report is sent by another stand-alone SIP MESSAGE request. 
[Result] Not Acceptable

[Cause1] Sequential Forking
[Cause2] delivery report is sent by stand-alone SIP MESSAGE request.

Case2:  IMS UE sends short message

Not forking:

[Analysis]

In this case, the MESSAGE request with submit report will always be sent to a particular IMS UE, if the short message is sent by another UE under the same IMPU, the sending UE will not receive the submit report, because that report will return to the particular UE.
[Result] Not Acceptable

[Cause1] Not Forking

[Cause2] submit report is sent by stand-alone SIP MESSAGE request

Parallel forking:

[Analysis]

In this case, the SIP MESSAGE request with submit report will be forked to each UE under the same IMPU.
[Result] Acceptable

Sequential forking:

[Analysis]

In this case, S-CSCF will try to send the SIP MESSAGE request with submit report in turn base on some policy(e.g. the q value of each UE under one IMPU,) until one UE send back a successful response. In this case, the sending UE with lower q value will not receive the submit report because the submit report will be sent to another UE with higher priority.

[Result] Not Acceptable

[Cause1] Sequential Forking

[Cause2] submit report is sent by stand-alone SIP MESSAGE request
Case3: Accounting issue for SIP MESSAGE request with submit report or delivery report

SIP MESSAGE request with summary report or delivery report shall not be accounted. But as the message type is only contained in the encapsulated 3gpp.vnd.sms body, it is difficult for IMS entities like (S-CSCF) to check. 
[Result] Difficult to solve
[Cause1] submit report and delivery report are sent by stand-alone SIP MESSAGE request
Based on the above analysis we can see:

1: If the SIP MESSAGE request is forwarded in the case of ‘Not Forking’ and ‘Sequential Forking’, there will be functional or user experience problem.

2: If submit report or delivery report is sent by stand-alone SIP MESSAGE request, there will be functional problem.
Conclusion

1: Considering forking and accounting scenario, the current solution for SMS over IP has some problem.
2: To request parallel forking for MESSAGE request sent from IP-SM-GW will be the proper solution.
3: To send SMS submit report and delivery report in the response for MESSAGE request will be the proper solution.
Proposal

It is proposed to have a discussion on the impact on SMS over IP introduced by SIP forking. If agreed, more concrete proposal can be referenced in related CRs.
