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FIRST CHANGE 
8.4
Combined PSS and MBMS Streaming

8.4.1
Introduction
Combined PSS and MBMS streaming is important to ensure a consistent user experience.  An UE may switch between one and the other depending on certain circumstances, e.g. changing between a PSS and MBMS coverage etc., or triggered by specific user action, e.g. trick play etc.
It is assumed that the UE has an already established PSS or MBMS session and is capable of switching to the other delivery method.
Clause 8.4.2 gives the different cases and scenarios for switching between PSS and MBMS .

8.4.2
PSS - MBMS Switching
In the case of hybrid PSS-MBMS switching, it is distinguished between:

(a)
switching from MBMS streaming to PSS streaming;
· Without channel change e.g. when a user is viewing an MBMS user service and moves out of MBMS coverage, or the user initiates trick play mode action etc.
· With channel change e.g. changing to a channel only available on PSS
(b) switching from PSS streaming to MBMS streaming;
· Without channel change e.g. the user returns back from trick play mode to a normal MBMS user service etc.
· With channel change e.g. changing to a channel available on MBMS




8.4.3
Switching from MBMS streaming to PSS streaming
According to clause 8.3.2 a MBMS streaming session was initiated and the UE is receiving the MBMS session from the BM-SC.UPF.
In order to switch from MBMS to unicast reception of a stream via PSS e.g. for allowing trick play mode, a SIP Re-INVITE is issued by the UE. A SDP offer shall be included according to clause 8.2.2. 

After receiving the 200 OK, the UE leaves the multicast channel and starts playback.

Editor's note: Further alignment with timeshifting necessary.
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Figure 1: IMS MBMS-to-PSS content switching

8.4.3.1 Combined Session establishment
8.4.3.1.1 Procedures at the UE
When the UE switches from an MBMS User Service to a PSS user service, the UE sends a session modification request, i.e. SIP re-INVITE, with a SDP Offer.

The SDP offer shall include previously negotiated media descriptions with the port set to zero and two or more additional media descriptions: one for media control channel (i.e. RTSP control channel) and one or more for media delivery channel (i.e. delivery channel for the unicast streams). 
The RTSP control media descriptor shall follow TS 24.229[7]. The SDP offer for media delivery shall be identical to the previous SDP offer done for broadcast in term of codecs and transport protocol.
The UE may record the media offset for the MBMS user service.
When receiving SIP 200 OK response, the UE shall setup a media control channel with the PSS Adapter, and setup a media delivery channel with PSS Server according to the SDP answer. The UE shall send RTSP PLAY message to start the delivery of the media streams.
8.4.3.1.2 Procedures at the IMS CN Subsystem
The IM CN Subsystem handles the SIP dialog as defined in 3GPP TS 23.228 [6].
8.4.3.1.3 Procedures at the SCF
When receiving the SIP modification request, the SCF will determine if the programme currently broadcasted has MBMS to PSS switching support.
NOTE: The SCF may determine whether the SIP modification request is for MBMS to PSS switching according to the addition of the RTSP media control channel or unicast media delivery channel in the SDP offer.
If MBMS to PSS switching is not available for the UE, the session modification is rejected and the old MBMS session initiation (along with the previous reserved resources) is maintained.
If MBMS to PSS switching is available for the UE, the SCF forwards the session modification request with the SDP parameters for the content control channel of RTSP, and for the media delivery channel of unicast streams.
8.4.3.1.4 Procedures at the PSS Adapter
When receiving a session modification request from SCF, as well as receiving RTSP 200 OK message from PSS Server, the PSS Adapter shall conform to clause 8.2.2.5.
Prior to replying, the PSS Adapter uses real time to calculate the media offset for the MBMS user service when replying with the offered media.

When receiving RTSP message from UE, the PSS Adapter shall conform to clause 8.2.3.2.

8.4.3.1.5 Procedures at the PSS Server

The procedures at the PSS Server shall conform to those defined in 3GPP TS 26.234 [8].
8.4.3.2 Combined session teardown

The combined session teardown shall conform to clause 8.2.5.
8.4.4
Switching from PSS streaming to MBMS streaming
According to clause 8.2.2 a PSS streaming session was initiated and the UE is receiving the PSS session from the PSS server.

In order to switch from PSS to MBMS reception of a stream, a SIP Re-INVITE is issued by the UE and sent to the SCF. An SDP offer shall be included according to clause 8.3.2. The SDP offer for media delivery shall be identical to the previous SDP offer done for PSS. Once the UE receives the SIP response, it can activate the corresponding MBMS User Service as described in the SDP. MBMS User Service reception initiation may correspond to the MBMS Broadcast Mode activation procedure as described in 3GPP TS 23.246 [4], clause 8.12 or the MBMS Multicast Mode activation procedure as described in 3GPP TS 23.246 [4], clause 8.2.
After switching to MBMS reception, the PSS session shall be terminated. Here, an RTSP TEARDOWN according to 8.2.3 shall be executed. The UE initiates the teardown of the streaming session as defined in clause [8.2.5]. 
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Figure 2: IMS PSS-to-MBMS content switching

Editor’s note: On the SIP 200 OK message, USD should be changed to SDP.
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