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1
INTRODUCTION
Over a number of meetings the HOLD service, and how it works for unidircectional streams has been discussed. These discussions are based on a previous discussion paper that in our view is not correct. This document comments on the scenarios in document C1-140097, and provides a view on what TS 24.610 specifies in those situations. Ericsson comments and new text are put in change marks. Some text from the original discussion document has been deleted.
2
Basis for this analysis

Statement 1) It should be noted that the situations where HOLD on a stream can be invoked according to 24.610 are when the holding user receives media. Sendonly streams are not put on HOLD, although it is possible for a UE to inactivate these streams.

Statement 2) Further, according to TS 24.610 streams that are not put on HOLD are unaffected, and for those streams the media directionality are unaffected in a HOLD request.

Statement 3) Also, if a stream has not been put on HOLD, there is nothing to RESUME.
3
SCENARIOS
A number of scenarios are described. Each scenario is described by a sequence of steps performed by UE A and UE B. For each scenario, the directionality of the audio and video media in SDP offer / answer contents are described.
For each scenario, the tables below shows the media directionality at each end point after the completion of each step listed for that scenario. Red color is used to highlight the changes from the previous row. Underlined text identifies important points to note.
3.1
Scenario-1
Consider the following sequence of steps

	No
	Description
	UE A state
	UE B state
	Comment
	Ericsson comment

	1
	User A establishes a video telephony session with User B with two-way audio and one-way video from A to B.
	Audio: sendrecv

Video: sendonly
	Audio: sendrecv

Video: recvonly
	No problems here
	

	2
	User A puts User B on hold.


	Audio: sendonly
Video: sendonly
	Audio: recvonly
Video: recvonly
	Note that only Audio media direction is changed. TS 24.615 does not specify what to do when the media direction is sendonly and the session is to be put on hold. In the absence of any explicit direction, it is assumed that the media directionality for video is not to be changed.
	See statements 1) and 2). The video media stream is unaffected in the HOLD request.

	3
	User A ends the hold and resumes the session


	Audio: sendrecv
Video: sendrecv
	Audio: sendrecv
Video: sendrecv/recvonly
	Originally the session was set up with one-way video from A to B and hence the correct behaviour would be for the video media directionality to be set to sendonly. However, according to the text in 24.610, UE A must set the video media directionality to sendrecv.

When UE A sets video media directionality to sendrecv, UE B can not distinguish between the following two possibilities:

1. invocation of RESUME by user A. In this case, UE B can set video media directionality in SDP answer to recvonly

2. invocation of RESUME by user A and also a request to upgrade the session to two-way video. In this case, UE B can set the video media directionality in SDP answer to sendrecv

The simplest way to solve this problem is for UE A to set the directionality of the video to sendonly rather than sendrecv (assuming that no upgrade is needed in conjunction with resuming the held call). This requires UE A to remember the directionality of the video prior to the invocation of HOLD. This will also require changes to 24.610.

Another possibility is to always disallow the upgrading when the held call is resumed. Hence UE B can set the video media directionality to recvonly even if UE A sets the video media directionality to sendrecv. While this requires to no changes to 24.610, it requires UE B to remember the directionality of the video media prior to the invocation of HOLD.
	This is not correct, see statement 3). Correct behaviour is to have sendonly for the video stream in the resume request.


3.2
Scenario-2
	No
	Step description
	UE A state
	UE B state
	Comment
	Ericsson comment

	1
	User A establishes a video telephony session with User B with two-way audio and one-way video from A to B.
	Audio: sendrecv

Video: sendonly
	Audio: sendrecv

Video: recvonly
	No problems here
	OK

	2
	User B puts User A on hold
	Audio: recvonly
Video: inactive
	Audio: sendonly
Video: inactive
	No problems here
	OK

	3
	User B ends the hold and resumes the session from his end
	Audio: sendrecv
Video: sendonly
	Audio: sendrecv
Video: recvonly
	No problems here
	OK


3.3
Scenario-3

	No
	Step description
	UE A state
	UE B state
	Comment
	Ericsson comment

	1
	User A establishes a video telephony session with User B with two-way audio and one-way video from A to B.
	Audio: sendrecv

Video: sendonly
	Audio: sendrecv

Video: recvonly
	No problems here
	OK

	2
	User A puts User B on hold.
	Audio: sendonly
Video: sendonly
	Audio: recvonly
Video: recvonly
	Note that media direction for Video is not changed. Only Audio’s media direction is changed. 24.615 does not specify what to do when the media direction is sendonly and the session is to be put on hold. In the absence of any explicit direction, it is assumed that the media directionality is not to be changed.
	OK, but as before the video stream is unaffected.

	3
	User B puts User A on hold
	Audio: inactive
Video: inactive
	Audio: inactive
Video: inactive
	No problems here
	OK

	4
	User A ends the hold and resumes the session from his end
	Audio: recvonly
Video: recvonly
	Audio: sendonly
Video: sendonly / inactive
	According to the text in 24.610, UE A must set the video media directionality to recvonly. However, this contradicts the user expectation where the user wanted to send video and not receive video. 

One way around this problem is for UE A to keep the video directionality as inactive, to be consistent with the user expectation.

Another way is for UE B to respond with inactive, to be consistent with the user expectation.
	According to statement 3) the video stream is still unaffected. Correct behaviour is to send inactive for the video stream.


4
CONCLUSIONS
This document shows that there is no fundamental ambiguity in TS 24.610 related to these use cases. Possibly clarifications or alternative text can be needed.
