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1.Introduction
3GPP TS 24.615 [1] describes the communication waiting supplementary service, which enables a user to be informed, that very limited resources are available for an incoming communication. The user then has the choice of accepting, rejecting, or ignoring the waiting call (as per basic call procedures).

When a communication arrives at the destination user due to CW, the UE validates the status of the user. If the user is already involved in one or more communications, the terminal notifies the served user of a communication waiting situation. The user then has different possibilities to react, for example if it may decide to free some resources and accept the incoming communication.

This discussion paper focuses communication waiting supplementary service execution, where active session media streams also contain MMTel DC media streams and incoming call waiting session request also contains MMTel DC media streams along with other MMTel media streams.

2.Discussion
2.1 Actions at AS of user B

Two cases can occur depending on user B’s network's ability to validate the status of the destination user B upon receipt of an incoming communication from user C and where the CW condition is determined:
· Network-based CW ("approaching NDUB); and
· Bandwidth usage by active session DC media and requested bandwidth usage in waiting communication, can be possible condition addition to evaluate "approaching NDUB".
· Terminal based CW.

 In both above cases, the network presents the communication to the user B. Refer 3GPP TS 24.615 [1] clause 4.5.5.2.

After CW service execution, serving IMS AS shall interact with serving DCSF and MF or MRF of user B, to reserve the DC media resources for waiting communication, based on served user B subscription data. The serving IMS AS shall forward or send the INVITE request to user B.

Below figure 1 shows an example of network-based communication waiting signalling flow at the terminating side and successful communication establishment. Waiting communication request contains DC media session along with other MMTel media sessions.



Figure 1 Network based CW flows
Below figure 2 shows an example of terminal-based communication waiting signalling flow at the terminating side and successful communication establishment. Waiting communication request contains DC media session along with other MMTel media sessions.


 
Figure 2 Terminal based CW flows: Successful communication establishment

User B can proceed with below actions when communication waiting indication is to be given to user B:
· User B may accept the waiting communication and holds (per procedures in 3GPP TS 24.610 [2]) or releases (per procedures in 3GPP TS 24.229 [3]) the active communication; or
· On reception of BYE request for the active communication, serving IMS AS shall trigger the release of reserved DC Media resources of active communication by interacting with serving DCSF and MF or MRF of user-B. The serving IMS AS shall follow the session release procedure as specified in 3GPP TS 24.229 [3]; or
· On reception on Re-INVITE request, which is meant for holding the active communication, IMS AS interaction with DCSF and MF or MRF for DC media handling is not needed.
· User B may reject the waiting communication;
· On reception of unsuccessful response for waiting communication from user B, serving IMS AS shall trigger the release the reserved DC Media resources of waiting communication by interacting with DCSF and MF or MRF and shall reject the communication by sending unsuccessful response to user C.



Figure 3 Terminal based CW flows: Unsuccessful communication establishment.

Upon expiry of the TAS-CW  timer, Serving IMS AS shall trigger the release the reserved DC Media resources of waiting communication by interacting with DCSF and MF/MRFAS before sending a CANCEL request for waiting communication towards the user B.



Figure 4: Terminal based CW flows: Timer expires

2.2 Actions at the UE of user B

If user B accepts the waiting communication and holds (per procedures in 3GPP TS 24.610 [2]) the active communication, hold invoking UE of user B shall set bandwidth modifier SDP attribute to 0 (e.g., "b=AS:0") for each DC media stream in SDP offer of re INVITE request sent towards serving AS of user B and continue sending SCTP HEARTBEAT packets to keep SCTP connection alive for established session.

3. Proposal
The proposed solution as per details mentioned in clause 2 is, after executing CW service procedures, serving IMS AS of destination user B shall trigger the reservation of the DC media resources for waiting communication before sending or forwarding waiting communication request to user B. 
On reception of unsuccessful response or upon expiry of the TAS-CW timer for waiting communication, IMS AS shall trigger the release of reserved DC media resources of waiting communication.

Hold invocation of Active session by user B will have not have any impact on DC media handling of waiting communication.

Bandwidth usage by active communication’s DC media streams and requested bandwidth usage in waiting communication requested, can be possible condition addition to evaluate "approaching NDUB".

4. Reference
1. 3GPP TS 24.615 Communication Waiting (CW) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification.
2. 3GPP TS 24.610 Communication Hold (HOLD) using IP Multimedia (IM) Core Network (CN) subsystem; Protocol specification.
3. 3GPP TS 24.229 IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3.
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