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Abstract

In traditional SMS service, if the user wants to send a large short message which exceeds the maximum content length of a single SMS Submit Request, the large message will be partitioned into several single SMS Submit Requests which can be concatenated through some indications in the request.

In SMS over IP, SMS messages are encapsulated in SIP messages which can naturally contain much large content than SMS messages. How to handle large message in SMS over IP is not clearly specified in 24.341. This document discusses the handling of concatenated messages in SMS over IP.

Discussion
In traditional SMS service, if the user wants to send a large short message which exceeds the maximum content length of a single SMS Submit Request, the large message will be partitioned into several single SMS Submit Requests which can be concatenated through some indications in the Request.
In SMS over IP, SMS messages are encapsulated in SIP messages which can naturally contain much large content than SMS messages. There is no clear specification about how to handle large messages for SMS over IP in 24.341. 

According to the current specification, there is no special treatment for this feature. If IMS UE is going to send a large message which exceed the maximum content length of a single SMS Submit Request, it should construct several SMS Submit Requests each contain part of the content and then send them to IP-SM-GW through multiple stand-alone SIP MESSAGE requests IP-SM-GW forward each of these Submit Requests just as normal ones.
This solution is simple, but may have some problem in the following situation: 

1: Out of order problem
Since the concatenated SMS messages are sent through stand-alone SIP MESSAGE requests almost at the same time.
There is no guarantee that they will be transmitted in order. It is possible that the latter parts of the short message be transmitted to the receiver earlier than the frontal parts. This is not user friendly for the receiver to read the out of order messages.
2: Partial delivery failure problem
In case of forking, for concatenated SMS messages, each corresponding SIP MESSAGE may be forked to multiple IMS UEs under one IMPU. If one of the UE is temporarily unavailable for some reason at the time of message delivery, it may not be able to receive one of the MESSAGE request, since other available UE may receive the delivery request successfully, the SM-SC will consider that the delivery is successful, thus will not retry for the temporarily unavailable UE. In such case, the temporarily unavailable UE may only receive part of the whole large message, which will be confusing for the user to read them.
3: Accounting

SMS over IP is one of the solutions to provide messaging service for IMS UE. If a large message is transported as text body, it will be possible to be included in one SIP MESSAGE request which will be considered as one Submission which will be accounted only once, while if the message is transported by multiple SIP MESSAGE requests each contains one concatenated SMS body, since each of the MESSAGE request will be considered as one Submission, from the network point of view there will be multiple Submissions which will be accounted multiple times. 
From the user point of view, he or she may not need to understand the underlying messaging transport mechanism, he or she will not expect such difference in accounting for large message between SMS over IP and pure IMS Messaging service.
4: User experience problem in inter-working scenario
In inter-working scenario, the IP-SM-GW will convert the SMS request to corresponding IMS messaging request possibly as text body in SIP MESSAGE request. For concatenated SMS messages, if IP-SM-GW treat them as stand-alone request, it will convert each SMS request to stand-alone IMS message, thus, from IMS point of view they are multiple stand-alone request. In this case, the receiving UE will not be able to concatenate them together. 
From the above analysis, we can see if concatenated SMS messages are transported in multiple stand-alone SIP MESSAGE requests, there will have some problem for this service. 
To solve these problems, we propose the following solutions:

1: IP-SM-GW will collect all the consternated SMS messages from SM-SC, encapsulate them as a multipart MIME body and then send it in one single SIP MESSAGE. So, when IMS UE receives such MESSAGE, it can get the whole short message.

2: When SMS-over-IP sender want to send a large message which exceed the maximum length of one SMS message, it will partition the content into multiple concatenated SMS messages, encapsulate them as a multipart MIME body and then send it in one single SIP MESSAGE. 
3: When IP-SM-GW receives a SIP MESSAGE which contains a multipart MIME body with more than one SMS messages, it can extract and forward them to SM-SC one by one.
4: When SMS-over-IP receiver receives a SIP MESSAGE which contains a multipart MIME body with more than one SMS messages, it can extract, assemble them and treat them as a full short message.

Since all the concatenated SMS messages are encapsulated in exact one SIP MESSAGE, the above problem for current specified solution will be solved.
Conclusion

How to handle concatenated SMS messages in SMS over IP is not clearly specified now. If each of the concatenated SMS messages is sent by a single SIP MESSAGE request, there will have some problem.
The solution is to encapsulate all the concatenated SMS messages as a multipart MIME body and send them in one SIP MESSAGE request.
Proposal

It is proposed to have a discussion on this issue. If agreed, more concrete proposals can be referred to the related CR.
