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Introduction
RAN5 meeting #35 decided to continue the study on applications which could be used in the UE in order to execute the call setup test cases of TS 34.229. Two approaches were suggested in the meeting:

-
Extend the specified call setup test cases for applications specified in 3GPP within IMS Rel-7. Testing such applications could be included as part of UE type approval, for those UEs which support the specific applications.
-
Specify a separate test application which would enable execution the already specified test cases as such. However the agreement of RAN5 was that such a test application could not be required from UE vendors as part of any type approval scheme, but it could be helpful for evaluating the basic SIP protocol stack capabilities of a UE implementation.
This document elaborates the first of the proposed approaches and discusses the feasibility of testing IMS Rel-7 Multimedia Telephony application, which is specified in the following 3GPP Rel-7 specifications:
-
TS 22.173: IMS Multimedia Telephony Service and supplementary services; stage 1

-
TS 24.173: IMS Multimedia Telephony Communication Service and supplementary services; stage 3

-
TS 24.229: IMS call control protocol based on SIP and SDP; Stage 3

-
TS 24.247: Messaging service using IMS; Stage 3

-
TS 26.114: IMS Multimedia Telephony; Media handling and interaction
Discussion
Problem statement
Problems identified earlier for the call setup test cases of TS 34.229 were as follows:

-
A UE may have a number of IMS applications installed. The individual applications may make use of SIP/SDP quite differently e.g. for the usage of preconditions. TS 24.229 mentions that the need for resource reservation (and consequent usage of preconditions) is dependent on e.g. application requirements, current access network capabilities, local configuration, etc. 

-
When setting up the system simulator for running test cases against a specific application within a certain UE implementation, the tester should be able to determine (a) which test cases should be applicable for the combination of a UE and an IMS application within it and (b) what the expected behaviour of the UE is for any applicable test case. No way was found in RAN5 how the current UE generic capability tables would be used to fully reflect the application specific requirements on SIP/SDP. In the worst case, not being able to provide such information correctly, might cause unfair failure of the UE when a test case is incorrectly run against such an IMS application which is not even expected support that test case.

-
Testing applications like OMA PoC and GSMA Video Share would require the system simulator to provide support for extra parameters, headers, requests and responses sent and received as specific for those applications, additionally to those ones specified in 3GPP TS 24.229.
The purpose of this document is to evaluate whether or not the above mentioned problems are relevant for testing IMS Rel-7 Multimedia Telephony.

Overview of IMS Multimedia Telephony
IMS Multimedia Telephony is an application whose end-user characteristics can be described as follows:

-
Its typical service is full duplex speech, possibly combined with other media like real-time video, sharing of text, video clips, images or other files. However the service is not limited to always include speech, it also caters for other media or combinations of media (e.g. text and video).
-
IMS Multimedia Telephony communication can start with only one type of media and additional types of media may or may not be added or removed by the users as the communication progress.
-
The anticipated usage model of Multimedia Telephony is that of traditional telephony: one user connecting to any other user, regardless of operator and access technology.
-
Multimedia Telephony covers also supplementary services which behave almost identically as the supplementary services specified for CS voice except that they will apply to all media components of the IMS Multimedia Telephony communication.

The implementation technology behind IMS Multimedia Telephony can be shortly described as follows:

-
The services are delivered within a single IMS session as typically set up between two IMS UEs. 
-
Media is conveyed with help of RTP and MSRP protocols. To ensure interoperability, media codecs and formats for IMS Multimedia Telephony are fully specified for both RTP- and MSRP-based transfers. Text can be sent over SIP (individual page-mode instant messages), MSRP (messaging sessions) or RTP (character by character as used by deaf and/or dumb users).
- 
Supplementary services are provided with help of IMS Application Servers and XCAP protocol. One issue to be considered is whether SS should support XCAP and simulate the consequent actions by the AS.
Extra headers or parameters needed for IMS Multimedia Telephony
As IMS Multimedia Telephony is focused on defining how to exchange different types of medias between two IMS UEs based on the common procedures specified in TS 24.229, the additional items it provides for signalling are merely as follows:

-
SIP: Multimedia Telephony specific values introduced for IMS Communications Service Identifier (which is defined in TS 24.229 Rel-7). REFER method and related SIP headers for call transfer.
-
SDP: Various guidelines how to represent Multimedia Telephony specific media formats within SDP
This means that apart from the support of IMS Communications Service Identifiers and REFER no other SIP-related enhancements are needed for either call control test cases or system simulator in order to support IMS Multimedia Telephony. For SDP more extensive enhancements are needed to specify the media(s) to be exchanged in SDP offer-answer exchange. Probably every call setup test case would need different variants or configuration options for testing different types of media, initially focusing to mandatory types of media and later on additionally providing also optional types of media.

IMS Multimedia Telephony, resource reservation and preconditions
Multimedia Telephony as an application does not by itself take any position for the usage of preconditions. Even for exchanging text messages (which typically is a best-effort service) TS 24.247 introduces session setup scenarios with and without preconditions. Thus the decision whether or not to use preconditions is left up to the UE based typically on the current access network capabilities, but it seems clear that any Multimedia Telephony implementation must support preconditions and also include them into its initial INVITE (either indicating preconditions as met or resource reservation in progress). One could expect an UE using GPRS on WCDMA bearer to use preconditions if it sets up secondary PDP contexts for media. But in other cases (like an UE using fixed broadband access, I-WLAN or generic purpose PDP contexts on GPRS) preconditions might not be used for Multimedia Telephony. As the two UEs communicating with Multimedia Telephony might use different access technologies, the result is that these kind of combinations are possible, as specified in TS 24.229 Rel-7:
-
MO UE needs resource reservation and indicates it with preconditions. MT UE responds to the preconditions as specified in TS 24.229 (whether or not local resource reservation is needed).

-
MO UE does not need resource reservation but sends INVITE with preconditions as met just in case the MT UE would need resource reservation. When the MT UE needs local resource reservation it responds with preconditions as specified in TS 24.229.

-
MO UE does not need resource reservation but sends INVITE with preconditions as met just in case the MT UE would need resource reservation. When the MT UE does not need local resource reservation it may send its response with or without preconditions.

A specific issue to be considered is whether or not the testing should cover the UE supporting IMS Multimedia Telephony to interact with SS simulating a non-IMS endpoint which does not support preconditions.
Another issue to be further considered is how the application capabilities would be specified in TS 34.229 part 2 specifically for the Multimedia Telephony application instead of the whole UE. With those capabilities the vendor should be able to indicate e.g. how the Multimedia Telephony application uses preconditions and on which conditions does the usage depend on (e.g. the type of access or media used).

Emergency calls
On the other hand, apart from the use cases specified for IMS Multimedia Telephony in the corresponding 3GPP specifications, TS 24.229 Rel-7 introduces totally new behaviour for IMS-based emergency calls. The stage 2 architecture and related network entities for IMS emergency calls are specified in TS 23.167. The various cases with IMS emergency calls can briefly be described as follows:
-
If possible the UE should perform emergency call via CS domain but otherwise it may also use PS domain and IMS if the network supports emergency calls over IMS.

-
When the UE has attached to the access network of home operator and registered to IMS, the emergency call will be done under the existing registration

-
When the UE has attached to the access network of home operator but not registered to IMS or the UE has attached to a visited access network, the UE will perform a specific emergency registration to the local IMS emergency service prior to initiating the emergency call

-
If the UE does not have authentication credentials (UICC) it will initiate the emergency call without registration

Within the INVITE sent for the emergency call the UE shall indicate its location within either the PIDF location object, Geolocation and/or P-Access-Network-Info header, if the UE has its location information available. One issue to be considered is whether System Simulator should support the UE to retrieve its location with the access network specific methods.
When extending the test suite specified in TS 34.229 to Rel-7 and Multimedia Telephony, it is probably necessary to also define a new set of emergency call test cases based on the emergency call procedures specified in TS 24.229 Rel-7 and the domain selection logic described in TS 23.167.
Proposals
RAN5 to consider whether to establish either a study item for studying the feasibility of IMS application specific call control protocol conformance testing or a work item to specify the IMS UE tests for Rel-7.

In a Rel-7 study item a Technical Report would be written to highlight any problems for testing the signalling of IMS Rel-7 applications and/or propose tentative call control test cases for specific IMS Rel-7 applications (including but not limited to Multimedia Telephony). The test cases in the clause 12 of TS 34.229-1 and the related common messages would form the baseline and starting point for this new Technical Report.
In a Rel-7 work item the existing test cases in the clause 12 of TS 34.229 would be extended to cover signalling of IMS Multimedia Telephony. New cases would be needed for supplementary services and emergency calls. The work item can be set up if this document is deemed as a detailed enough study for the subject.

