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1 Introduction
A core part of the MTSI service is the support of so-called supplementary services. These services are initially specified in ETSI TISPAN [1] but have been adopted by 3GPP [2]. The following supplementary services shall be supported.
	Abbreviation
	Service
	Possible media layer impact

	OIP
	Originating Identification Presentation
	No

	OIR
	Originating Identification Restriction
	No

	TIP
	Terminating Identification Presentation
	No

	TIR
	Terminating Identification Restriction
	No

	CDIV
	Communication Diversion
	No

	HOLD
	Communication Hold
	Yes

	CB
	Communication Barring
	No

	MWI
	Message Waiting Indication
	No

	CONF
	Conferencing
	Yes

	ECT
	Explicit Communication Transfer
	Yes

	CFNRc
	Communication Forwarding on Mobile Subscriber Not Reachable
	No


Most of these services can easily be identified as having no impact on the media layer. However, there are a number of services which cannot easily be dismissed as having no media layer impact. In this document, we will discuss their functionality as well as possible consequences on the media layer.

2 Communication Hold (HOLD)

The HOLD service enables the MTSI user to suspend the media flow in the ongoing session without terminating the session. The session can be resumed at a later time continuing the media flow. The media related signalling for the HOLD service is done using the procedure in [3], where the media flow parameter is changed into “sendonly”, “recvonly” or “inactive”. 

[image: image1.wmf]UE-A

S-CSCF

AS

P-CSCF

B

UE:B

P-CSCF

A

2. INVITE

(sendonly)

3. INVITE

(sendonly)

4. INVITE

(sendonly)

1. INVITE

(sendonly)

9. ACK

5. 200 OK

(recvonly)

6. 200 OK

(recvonly)

7. 200 OK

(recvonly)

8. 200 OK

(recvonly)

10. ACK

11. ACK

12 ACK

RTP

no RTP sent

Figure 1 Signalling flow using HOLD. User A puts user B on hold. Figure taken from [4].
Hence, A indicates that he/she does not want to receive any media but still wants to have the session valid and be allowed to transmit media. B indicates that it only wants to receive media. This implicates two things. First, both clients should take appropriate actions to be able to resume the session as soon as the needed signalling with an updated SDP has taken place. This can include keeping the relevant states in the terminal alive throughout the HOLD state and provide for sufficient codec state updates when resuming the session. Second, since the SDP state is changed into “sendonly” and “recvonly”, the session negotiation still allows user A to transmit media, and B to receive media. 
3 Conferencing (CONF)
The CONF service enables a user to have multi-party (i.e. sessions with three or more participants) sessions in the MTSI service. According to [5], each UE who enters the conference establishes a session with the conference focus (AS/MRFC) which in turn acts to harmonize all individual SDPs in accordance with the operational conditions for the AS/MRFC. 
Hence, for an individual UE, there is no unique behaviour expected when using the CONF service however, the AS/MRFC acting as the conference focus, policing the individual SDPs, should use media parameters which are in accordance with the guidelines expressed in the MTSI TS. 

4 Explicit Communication Transfer (ECT)
The ECT service provides for an MTSI user to transfer an ongoing communication session to a third party. Note that this is not equivalent to a simultaneous three party call (which is realized using the CONF service). Consider the following scenario: user A and B starts a session. During the session, user A realizes that B needs to talk with user C, he then transfer the session A(B into B(C. This is done purely via SIP signalling using the already agreed PDP context set up for the original session A(B. From a media layer point of view, the point-to-point session A(B turns into a new point-to-point session B(C.
Now, consider the situation where user A instead of terminating the B party puts B on hold using HOLD and starts  another session with C. In this case user A will have two sessions ongoing while only sending and receiving media from one. This might have an impact on the media handling functions of the client. Although some of the consequences are implementation oriented, it cannot be ruled out that the desired behaviour requires standardization.
5 Issues and considerations

Although this document is only a very quick overview over possible media layer consequences of supplementary services, some issues can be identified.
1. The agreed session parameters during HOLD allow one client still to transmit media but do not force the client to actually transmit. Since this media only will contain silence/no image, it should be made clear in the specification that no client in an HOLD state should transmit media, otherwise the end-points needs to allocate media resources to send and receive media.
2. The stage 3 specification specifying conferencing in MTSI [6] does not specifically refer to [7] regarding media formats. Hence, there is no guarantee that the same default media layer settings as specified in [7] are used by the conference focus (AS/MRFC/MRFP). 
3. When resuming a session on HOLD after having another session active, codec re-synchronization or re-initialization is needed if the party put on HOLD, or the other party, still has allocated its media resources including codecs. The default behaviour when in an HOLD state (where the the party put on HOLD is in “recvonly” mode) is to reserve resources to be able to receive, process and present media. For video, this situation is similar of the necessity to request an infra update in a videoconferencing session when the active speaker is changed. If an infra re-fresh is not requested after exiting an HOLD state, and the party put on HOLD has the same  codec states as before entering HOLD, the video quality will be severely degraded until a new infra frame has been transmitted and received.  The solution to this problem is either to de-allocate the codecs fully at both sides when entering HOLD or to force signalling to request codec state synchronization when resuming the session. Not specifying any preferred action during HOLD might jeopardize the performance of the HOLD supplementary service.
This list is not exclusive; it only serves as an example of issues that might affect the media layer when using supplementary services in MTSI. Therefore, Ericsson would like 3GPP-SA4 to discuss possible issues on the media layer for supplementary services and take proper actions to ensure the telephony-grade operational criteria of the MTSI service. Further, Ericsson will continue to look more in detail into these issues and when needed propose solutions but we would also like to invite other companies to do the same. Supplementary services is a core part of MTSI, hence any media layer mechanisms needed to operate these services in a successful manner needs to be addressed.
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