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1. Introduction

     The objective of Rel-8 WI ‘UUS interworking’ is to enable the IMS to support the interoperability of User-to-User Signalling service with the PSTN/ISDN and vice versa. This discussion paper addresses the approaches on how to implement the UUS service in IMS and the usage in the CSI capability exchange. Hope this could help the work on UUS interworking goes on smoothly. 
2. UUS Sevice Description in ISDN/PSTN
   The User-To-User Signalling supplementary service is defined in the ETS 300 284 [1]:

The UUS supplementary service enables a user to send/receive a limited amount of information to/from another user over the signalling channel in association with a call to the other user.
 This information shall be passed transparently (i.e. without modification of contents) through the network. The network shall not interpret or act upon this information. 
    UUS service 1: a form of the UUS supplementary service where UUI (User-user information) can be sent and received during the origination and termination of calls.
 It can be activated by means of an implicit request or an explicit request. It’s implicitly requested when UUI is included when originating a call. 
The UUI element is included with the following Q.931 call control messages: SETUP, ALERTING, CONNECT, DISCONNECT, RELEASE, and RELEASE COMPLETE and has a network dependent maximum size of 35 or 131 octets.  
    The coding of User-user information element is defined in ITU-T Q. 931[2]. 

See the following Figure 1and Table 1:
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Figure 1: User-user information element
Table 1: User-user information element
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Bits
87654321
00000000  User-specific protocol (Note 1)
00000001  OSThigh layer protocols
00000010  Recommendation X244 [44] (Note 2)
00000011  Reserved for system management convergence function
00000100  IAS characters (Note 4)
00000101 X208 and X.209 coded user information (Note 5)
00000111  Recommendation V.120 [9] rate adaption
00001000  Q931/1451 user-network call control messages

00010000  Reserved for other network layer or layer 3 protocols, including Recommendation

through X.25 [5] (Note 3)

00111111

01000000
through National use

01001111

01010000  Reserved for other network layer or layer 3 protocols, including Recommendation
through X.25 (Note 3)

11111110
All other values are reserved.
NOTE 1 - The user information is structured according to user needs
NOTE 2 - The user information is structured according to Recommendation X 244 which specifies the
structure of X.25 call user data
NOTE 3 - These values are reserved to discriminate these protocol discriminators from the first octet of
20X 25 packet including general format identifir.
NOTE 4 - The user information consists of IAS characters,
NOTE 5 - The number of X.208 and X.209 components contained in a User-user information element

as well s their semantics and use are user-application dependent and may be subject fo other
Recommendations.





3. Usage of UUS1 in CSI capability exchange
  The capability exchange information is used to provide an indication to the user of the services that are available for a particular user-to-user communication session, e.g. CSI. 

  Two types of capability information are described in 3GPP TS 23.279 [3]: information about the current radio environment, and UE capability information. The following radio environment information is exchanged using UUS1 element:
a)
The terminal is capable of simultaneous CS and PS services and initiated/received the CS call in a radio environment that currently supports simultaneous CS and PS services.

b)
The IM Status.

c)
UE capability version, which is used for identifying current capabilities of a terminal (to notify capability update).

d)
Personal ME Identifier.
  For the CSI termination, the MGCF implements the UUS1 element between the IMS and the CS domain. 
  For example, Figure 2 (Annex B.5.2 of TS 24.279) shows the exchange of Radio Environment information, the IM Status, UE capability version and Personal ME Identifier by the CUA (CSI capable UE) during a normal CS call establishment:
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Figure 2: Exchange of CSI capability information during CS call establishment
Specifically for CSI, the User-User information Element included in the SETUP message can be (e.g.):
-
User-User IE = [((Protocol ID =3GPP capability exchange protocol), (Radio Environment = 1), 



(IM Status = IM subsystem capable and willing to register to IM subsystem), 



 (Personal ME Identifier = 0007), (UE capability version = 04)].
To fulfil the requirement for CSI AS defined in 3GPP TS 23.279 [3]:
-
for CSI termination, to generate CSI capability information on behalf of the originating IMS UE and send it to the terminating CSI UE.

The CSI AS needs to include the CSI capability information introduced in the previous texts in the SIP request to the terminating CUA.  When receiving the SIP request containing the CSI capability information, the MGCF performs the interworking between SIP and UUS. 
4. Impacts to IMS entities
As the network shall not interpret or act on the UUI, except UE only entities which can behave as a B2BUA could be impacted, i.e. 

· AS

· MGCF

· IBCF.
Others (such as P-CSCF, S-CSCF) pass the UUI transparently. 

5. Approaches proposed by draft-johnston-sipping-cc-uui-03
   The IETF draft ‘Transporting User to user Call Control information in SIP for ISDN Interworking’ discusses several approaches to transport the UUI Element data in SIP. An example application of an Automatic Call Distributor (ACD) in a contact center is given.
Approach 1: MIME body 
This is not recommended by the author as ‘The insertion of the UUI by an intermediary, the ACD, is difficult’. 
But according to the definition of UUS service, the UUI information is passed transparently. When implementing it in the IMS, if the intermediaries need to insert the UUI (such as application server) the intermediate entities could behave as a B2BUA, i.e. on behave of a UE. The AS can feel free to insert the UUI information into a SIP message body. 
So the disadvantage pointed by the author can be eliminated. 

Approach 2: New Header Field, User-to-User Header 
This is recommended by the author and has been included into the SIP Profile specified in 3GPP TS 24.229 (C1-073208). 
Also the mapping of the User-To-User header has been introduced into 3GPP TS 29.163 in subclause 7.4.21.
The syntax of UUI header Field is described as:
UUI             = "User-to-User" HCOLON uui-data *(SEMI uui-param)

         uui-data        = token

         uui-param       = enc-param | generic-param

         enc-param       = "encoding=" ("hex" | token)

The only defined parameter for the User-to-User header field is the encoding parameter. “Encoding=hex” is used to indicate that the UUI information is encoded as hex digits per the ISDN specification (including the protocol discriminator). 
Possible Problem in the new header:

· Since this new header can be used for multiple purposes as proposed in the IETF draft, the current definition of “uui-data    = token” is not detailed enough to identify the exact content and the format of the uui-data. 
· The length of UUI header could be too long as some UUI can be complicated. 
· The new header may be removed by some entities (e.g. B2BUA AS) which don’t recognize it. 

· Need to push the work in IETF (The Rel-8 timeframe is limited).
Approach 3: URI Parameter
This is also not recommended. The URI can be changed during the routeing resulting in the loss of the information. 
It can not be used in the IMS. 
6. XML-MIME body approach proposed
 TISPAN has implemented a XML-MIME for encapsulating some ISUP information in the SIP/SDP Profile. The XML MIME encapsulates ISUP parameters that are specific information that is needed for end to end interoperability for transit scenarios like PSTN-IMS-PSTN. The transit scenarios are already covered by TISPAN/3GPP specifications within TS 182006/TS 23.228 and ES 283 003/ TS 24.229.
 CT1 has been agreed in 3GPP TS 24.229 (C1-080533):

The MGCF supports as a network option the inclusion of the XML MIME schema for PSTN. In case where the XML MIME for PSTN is included, the Content-header is set to “application/vnd.etsi.pstn+xml” and the Content-Disposition to “signal” with the “handling” parameters set to “optional”.
Using this XML-MIME to include the UUI in SIP could be possible. 
E.g., it may look like:
<xs:schema xmlns:xs="“application/vnd.etsi.pstn+xml " xmlns="http://uri.etsi.org/ngn/params/xml/simservs/pstn" xmlns:ns1="http://uri.etsi.org/ngn/params/xml/simservs/pstn" targetNamespace="http://uri.etsi.org/ngn/params/xml/simservs/pstn" elementFormDefault="qualified??">
…\\ Note: some contents are omitted. 

<xs:element name=" PSTN-transit ">



<xs:sequence>



            …
<xs:element name="UUI" type=" UUIType " maxOccurs="1"/>
…

                </xs:sequence>


 </xs:element>

    …
</xs:complexType>

<xs:complexType name="UUIType">


<xs:sequence>



 <xs:element name="ProtocolID" type="BYTE??"/>
                                                <xs:element name="Data" type="HEX??"/>


</xs:sequence>
</xs:complexType>
.......
.......

</xs:schema>
Advantage of using this XML-MIME body:

· It is used for encapsulating some ISUP information that is needed for end to end interoperability and suitable for the UUI case. 

· Since this XML-MIME is already defined, it is convenient to use it in 3GPP without any effort in IETF (i.e. we can finish the work in Rel-8). 
· Entities which don't recognize the body can pass it transparently. 
· The content of UUI is flexible to be added in the body. 

7. Proposal
 It’s proposed that CT1 discuss the approaches on the UUS interworking listed in this paper. 

 If the technical conclusion can be agreed in this meeting, Huawei is happy to bring some contributions next time to help pushing the work. 
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