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Introduction
At SA2#41 the exchange of current radio capabilities in SIP signalling was added to TR 23.899. Thus version 0.4.0 of TR 23.899 identifies the use of the subaddress field as one possibility, but notes that the use of subaddress field specifically is for further study. 
Discussion

The purpose of the current proposal in subsection 6.4.1 is to exchange information about the current radio capabilities at call set-up. This can be considered an additional signalling information exchange between the two UEs during call set-up. If there is a possibility to use a mechanism, which is defined for this purpose, then it should be used. This is better than ab-using an information element, which has been defined for a different purpose. Fortunately there is such a mechanism: the GSM user-to-user signalling supplementary service provides the mechanism to exchange information end-to-end. More specifically, user-to-user signalling service 1 allows the transfer of user-to-user information embedded within call control messages. User-to-user signalling is more flexible than the subaddress approach in format and size. Thus stage 3 can be defined according to the needs for CSI. Also, UUS is a well-defined supplementary service in GSM/3GPP specifications and thus should be supported by all networks. On the other hand it seems that detailed use of the subaddress field is specified differently in various ISUP dialects, thus it seems impossible to rely on the fact that all networks pass it transparently, as suggested in the current version of TR 23.899. There are also GSM projects e.g. GSM-R, which define their own use of the subaddress field and then require MSCs to ignore, i.e. drop, the information in the subaddress field in certain cases. This may have already influenced MSC implementations, which are common for both GSM-R projects and PLMNs. In GSM-R projects both sub-addressing and UUS are used, and experience shows that UUS is the more flexible and future proof approach.

There is a slight disadvantage that all CSI subscribers need to be configured as UUS1 subscribers. Not just because of the configuration effort, but also as they might abuse it to send other messages. This needs to be evaluated and compared to the possibility to abuse IMS signalling.
Conclusion

User-to-user signalling service 1 should be used for the exchange of current radio capabilities.
Proposal
Modify TR 23.899 as shown below:
*** FIRST SET OF CHANGES ***
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3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

Editor’s Note: abbreviations which are not used will need to be deleted.

3pcc
Third Party Call Control

AS
Application Server

BG
Border Gateway

BGCF
Breakout Gateway Control Function

CN
Core Network

CS
Circuit Switched

CSCF
Call Session Control Function 

GGSN
Gateway GPRS Support Node

HSS
Home Subscriber Server

I-CSCF
Interrogating-CSCF

IETF
Internet Engineering Task Force

IM
IP Multimedia

IM CN SS
IP Multimedia Core Network Subsystem

IMS
IP Multimedia Core Network Subsystem

IMS ALG
IMS Application Level Gateway

IMSI
International Mobile Subscriber Identifier

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

IP-CAN
IP-Connectivity Access Network

ISUP
ISDN User Part

MAP
Mobile Application Part

MGCF
Media Gateway Control Function

MGF
Media Gateway Function

NAI
Network Access Identifier

NA(P)T-PT
Network Address (Port-Multiplexing) Translation-Protocol Translation

OSA
Open Services Architecture

P-CSCF
Proxy-CSCF

PDF
Policy Decision Function

PDN
Packet Data Network

PDP
Packet Data Protocol e.g., IP

PEF
Policy Enforcement Function

PLMN
Public Land Mobile Network

PSTN
Public Switched Telephone Network

QoS
Quality of Service

RAB
Radio Access Bearer

S-CSCF
Serving-CSCF

SGSN
Serving GPRS Support Node

SLF
Subscription Locator Function

SSF
Service Switching Function

SS7
Signalling System 7

SIM
Subscriber Identity Module

SIP
Session Initiation Protocol

SGW
Signalling Gateway 

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

URL
Universal Resource Locator

USIM
UMTS SIM

UUS
User-to-User Signalling

*** NEXT SET OF CHANGES ***

6.4.1
Exchange of capability information “at” CS call setup

Exchanging terminal capabilities and user preferences for combinational services is useless if either party doesn’t currently have access to the required radio capabilities. As an optional optimisation, the following radio capability information exchange procedure may be executed prior to the terminal capabilities information exchange procedure. The combinational services shall not be affected by the execution or result of this optional procedure. 

The first sequence diagram outlines the exchange of current radio capabilities, e.g. “DTM cell”, “at” CS call setup. The key element of this capability exchange is the use of user-to-user signalling to encode the information, see section 7.1 for examples of this information. The diagram shows only an example of actual messages that can be used to transport this information. User-to-user signalling is specified in TS 23.087 [x]. Here UUS Service 1 is used, which allows the transfer of  user-to-user information embedded within call control messages
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Figure 6.4.1-1:
Exchange of current radio capability information “at” CS call setup
The following sequence diagram outlines the exchange of terminal capability and user preference information “at” CS call setup. The use of the SIP OPTIONS request minimizes the amount of network signalling and resource usage as well as the number of failed INVITE requests. 

The execution of this OPTIONS request procedure is RECOMMENDED when UE-A’s cache doesn’t contain up-to-date information for UE‑B. 
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Figure 6.4.1-2:
Exchange of supported capabilities “at” CS call set-up
Note: See Section 7 for considerations on the SIP message to be used for this exchange.

*** NEXT SET OF CHANGES ***

7.2.3
Alternative 3

Clause 7.3 describes the type of capability information that is useful to exchange in order to facilitate the introduction of combinational services. Based on the categorization of information in clause 7.3, the following mechanisms are recommended to be introduced for capability exchange:

1.
For detecting terminal capabilities and user preferences it is recommended to use a SIP-based mechanism. As per 3GPP TS 23.141[z], Presence provides the required mechanisms to exchange capability information between Presence buddies (i.e. between users that are watching each other). 
Users that don’t have Presence enabled for watching each other, or do not get the required capability information via Presence, can use direct SIP-based communications to detect each other’s capabilities. Details of such SIP-based mechanisms are described in clause 7.2.2. Note that the capabilities exchanged via such SIP-based mechanisms might be restricted by the possible session policies applied by the IMS operator.

Editor’s note: The exact impacts of session policies to SIP based capability exchange is FFS.

2.
For detecting the radio network capabilities of the peer user in the scenario that the CS call is created first, it is recommended to study if a mechanism that uses CS call control information element(s) (i.e. elements of TS 24.008 CS call setup) can be developed. One possibility could be to use the  UUS Service 1 in the Setup and Connect messages to indicate the, for example, DTM, UTRAN, etc… capabilities of the serving cell. It shall be studied at what stage the capabilities of the serving cell become available to the terminal, i.e. will these capabilities be known before the Setup/Connect message is sent?

3.
For detecting the radio network capabilities of the peer user in the scenario that the IMS session is created first, it is recommended to study if a SIP-based mechanism to exchange these capabilities (e.g. P‑Access‑Network‑Info header) can be developed. This header field needs to indicate the radio access of the serving cell, for example DTM, UTRAN, etc.

*** NEXT SET OF CHANGES ***
Annex A:
Possible CSI phased approach

The following table indicates the impact on standards, terminals and networks of each of the proposals in Section 6.3 (Alternative C) and Section 6.4 (Alternative D).

It is proposed that standardization of CSI in a first phase is focused on the issues with limited standardization and implementation impact. The other issues could be considered in a second phase.

	Subclause and Issue
	3GPP Standardisation Impact
	Other Standardisation impact
	UE impact
	Core network impact
	Proposed Conclusion

	Alternative D

6.4.1 Radio Capability Exchange
	Define format of UUS1 for exchange of radio capabilities 

in CN WGs
	None 
	Yes
	No
	Phase 1 if feasible

	Alternative D

6.4.1 SIP based capability exchange
	For OPTIONS, describe use of SDP

For INVITE, describe use of inactive
	For OPTIONS, verify that this is RFC 3261/3264 compliant (so that it can be used in interworking scenarios)
	Yes
	No for OPTIONS

Yes for INVITE, optimisation of implementation for a large number of inactive INVITEs
	Phase 1

	Alternative D

6.4.2 capability exchange in INVITE
	Describe use of inactive for supported but not requested capabilities

Open issue: radio capabilities within the SIP/SDP?
	IETF: define E.164 number communications in SIP/SDP (unless done in 3GPP)

Open issue: radio capabilities within the SIP/SDP?
	Yes
	optimisation of implementation for a large number of inactive INVITE components
	E.164 indication not in Phase 1

	Alternative D

6.4.3 Addition of IMS media component
	None
	None
	Only combination with CS call
	None
	Phase 1

	Alternative D

6.4.4 Addition of CS call
	None on top of 6.3.2
	None on top of 6.3.2
	Only combination with IMS session
	None
	Phase 1 assuming MS-ISDN is available

	Alternative D

6.4.5 and 6.4.6
	Describe CBCF function?  

Indication for CS call direction in cases 6.3.5.2 and 6.3.6.1

Consideration of alternative approaches
	6.3.2 + Indication for CS call direction?
	Yes (6.3.2/4 + indication for CS call direction)
	Yes (CBCF)
	Not Phase 1

	Alternative D

6.4.7
	(tbd)
	(tbd)
	(tbd)
	(tbd)
	To be provided for each phase

	Alternative C


	Describe Roles of AS/IWF
	IETF: define E.164 number communications in SIP/SDP  (unless done in 3GPP)
	Yes, similar to S2-043256

6.3.5 and 6.3.6
	Yes (new AS, IWF)
	Not Phase 1


It looks like the approaches in Alternative D (6.4.5 and 6.4.6) and Alternative C could be built upon the same standardised indication of an E.164 number in the SDP in a second CSI phase.
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