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1. Introduction:

In the Jeju meeting, the procedure of Communication Hold/Resume for ICS UE was discussed. There was a new open issue on handling of updates towards MGCF for media on hold. An editor’s note was added to Subclause 7.6.1.2.2.4 as follows:
Editor’s Note: The impact of the SS indication from the MGCF to the ICS UE is FFS.
2. Discussion: 

The invoking of communication hold at IMS UE is described in TS 24.610.
4.5.2.1
Actions at the invoking UE

In addition to the application of basic call procedures according to ES 283 003 [1] the following procedures shall be applied at the invoking UE in accordance with RFC 3264 [4].

If individual media streams are affected:

-
for each media stream that shall be held, the invoking UE shall generate a new SDP offer that contains:

-
an "inactive" SDP attribute if the stream was previously set to "recvonly" media stream; or

-
a "sendonly" SDP attribute if the stream was previously set to "sendrecv" media stream; or

-
for each media stream that shall be resumed, the invoking UE shall generate a new SDP offer that contains:

-
a "recvonly" SDP attribute if the stream was previously an inactive media stream; or

-
a "sendrecv" SDP attribute if the stream was previously a sendonly media stream, or the attribute may be omitted, since sendrecv is the default.

If all the media streams in the SDP are affected:

-
for the media streams that shall be held, the invoking UE shall generate a session level direction attribute in the SDP that is set to:

-
"inactive" if the streams were previously set to "recvonly" media streams; or

-
"sendonly" if the streams were previously set to "sendrecv" media streams; or

-
for the media streams that shall be resumed, the invoking UE shall generate a session level direction attribute in the SDP that is set to:

-
"recvonly" if the streams were previously inactive media streams; or

-
"sendrecv" if the streams were previously sendonly media streams, or the attribute may be omitted, since sendrecv is the default.

Then the UE shall send the generated SDP offer in a re-INVITE (or UPDATE) request to the held UE.

The handling of communication hold at MGCF is described in TS 29.163.
7.4.10.1
Session hold initiated from the IM CN subsystem side

The IMS network makes a hold request by sending an UPDATE or re-INVITE message with an "inactive" or a "sendonly" SDP attribute (refer to RFC 3264 [36]) , depending on the current state of the session. Upon receipt of the hold request from the IMS side, the MGCF shall send a CPG message to the CS side with a ‘remote hold’ Generic notification indicator.
7.4.10.2
Session hold initiated from the CS network side

When an MGCF receives a CPG message with a ‘remote hold’ Generic notification indicator and the media on the IMS side are not “sendonly” or “inactive”, the MGCF shall forward the hold request by sending an UPDATE or re-INVITE message containing SDP with “sendonly” or “inactive” media, as described in RFC 3264 [36]. 

When an MGCF receives a CPG message with a ’remote retrieval’ Generic notification indicator and the media on the IMS side are not “sendrecv” or “recvonly”, the MGCF shall forward the resume request by sending an UPDATE or re-INVITE message containing SDP with “sendrecv” or “recvonly” media, as described in RFC 3264 [36]. 

According the above description, the state transfer in MGCF upon receiving hold request from CS domain or IMS is shown in figure 1 .
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Figure 1

According to Figure 1, only when the MGCF in the “sendrecv” state receives a hold request from IMS with a “sendonly” SDP attribute, or the MGCF in the “sendonly” state receives a hold request from IMS with a “inactive” SDP attribute, it will send a CPG message to the CS domain with a ‘remote hold’ Generic notification indicator.
For the ICS UE, the MGCF will receive media update message from the SCC AS when the ICS initiates a hold request. The state transfer in MGCF upon receiving hold request from the remote IMS UE or media update message for media hold of the ICS UE from the SCC AS is shown in Figure 2 .
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Figure 2
When the ICS UE in the “sendrecv” state and initiates a hold request over the service control signalling path, the SCC AS will send an Update or re-Invite message with a “recvonly” SDP attribute to MGCF. According to Figure 1, as the received SDP attribute is “recvonly” not “sendonly”, the MGCF will regard the requests as the hold requests , and not send any CPG message to the MSC Server.
When the ICS UE in the “recvonly” state and initiates a hold request over the service control signalling path, the SCC AS will send an Update or re-Invite message with an “inactive” SDP attribute to MGCF. According to Figure 1, as the MGCF is also in the “recvonly” state rather than the “sendonly” state, the MGCF will not send any CPG message to the MSC Server.
From the above analysis, it can be concluded that there is no issue for communication hold for ICS UE if the SCC AS is able to send an UPDATE or re-INVITE message with a "recvonly" or an "inactive" SDP attribute to the MGCF depending on the current state of the session.
Similar to communication hold, the state transfer in MGCF when receiving resume request from CS domain or IMS is shown in Figure 3, and the state transfer in MGCF upon receiving resume request from the remote IMS UE or media update message for media resume of the ICS UE from the SCC AS is shown in Figure 4. It can also be concluded that there is no issue for communication resume for ICS UE if the SCC AS is able to send an UPDATE or re-INVITE message with a "sendrecv" or a "sendonly" SDP attribute to the MGCF depending on the current state of the session.
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Figure 3
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Figure 4
Proposal:

This paper proposes removing the editor’s note in Subclause 7.6.1.2.2.4, and adding the accurate media attributes description to the information flow.
*** begin modified text ***

7.6.1.2.2.4
Communication Hold/Resume

IMS procedures as defined in 3GPP TS 24.173 [8] apply with the SCC AS combining the description of the CS bearer with the service control signalling communicated over the Gm reference point as specified in clause 7.1 of this document. 

Additionally, the SCC AS may employ an MRF for control of media as needed for execution of the Communication Hold/Resume.

Figure 7.6.1.2.2.4-1 provides the ICS Communication Hold/Resume flow over Gm reference point for the ICS UE.
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Figure 7.6.1.2.2.4-1: ICS Communication Hold/Resume over Gm reference point
1.
The ICS UE A sends a Hold message to the S-CSCF as specified in 3GPP TS 23.228 [2] and 3GPP TS 24.173 [8].
2.
The S-CSCF forwards the Hold message to the SCC AS based upon filter criteria.
3.
The SCC AS sends the Hold message with a “sendonly” or “inactive” media attribute to the S-CSCF.
4.
The S-CSCF sends the Hold message to UE B.
5.  The SCC AS sends a media update message with a “recvonly” or “inactive” media attribute to the S-CSCF indicating the media is held. 
6.
The S-CSCF forwards the media update message to the MGCF.

NOTE 1: Steps 5-6 can be executed in parallel with steps 3-4.

7.  Completion of communication hold between UE A and UE B based on the procedures specified in 3GPP TS 23.228 [2].

NOTE 2: After the session is put on hold, UE A may initiate a new session and the existing CS bearer can be reused.

8.
The ICS UE A sends a Resume message with a “sendrecv” or “sendonly” media attribute to the S-CSCF as specified in 3GPP TS 23.228 [2] and 3GPP TS 24.173 [8].
9.
The S-CSCF forwards the Resume message to the SCC AS based upon filter criteria.
10.
The SCC AS sends the Resume message with a “sendrecv” or “sendonly” media attribute to the S-CSCF.
11.
The S-CSCF sends the Resume message to UE B.
12. The SCC AS sends a media update message with a “sendrecv” or “recvonly” media attribute to the S-CSCF indicating the media is resumed. 
13.
The S-CSCF forwards the media update message to the MGCF.
NOTE 3: Steps 12-13 can be executed in parallel with steps 10-11.
14.
Completion of communication resume between UE A and UE B based on the procedures specified in 3GPP TS 23.228 [2].
*** end modified text ***
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