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1 Introduction
MBMS download delivery [1]-[2] is an attractive service alternative for offloading HTTP-based unicast download delivery [3].  The DASH segment format, although mainly intended for unicast transport with HTTP, is agnostic of the delivery environment being unicast or multicast.  The MBMS User Service specification TS 26.346 [1] already indicates the possibility for DASH-formatted content to be transmitted using MBMS download delivery with the FLUTE protocol. 
This contribution proposes methods and signaling procedures for combining MBMS download and HTTP-based delivery of DASH-formatted content, in the context of IMS-based PSS and MBMS services [2]. This is important to ensure service continuity and a consistent user experience for the entire adaptive streaming session.  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 should be noted that this feature is already supported in the context of PSS-based streaming and MBMS-based streaming, but is not yet defined for switching between HTTP-based delivery and MBMS download. 
2 Discussion
This section provides a brief sketch of the proposed methods and signalling procedures for combining MBMS download and HTTP-based delivery of DASH-formatted content.
It is assumed that the UE has an already established MBMS download or HTTP-based DASH-formatted content delivery session and is capable of switching to the other delivery method. Here are a few use cases for which such switching events are relevant:
(a)
switching from MBMS download to HTTP-based delivery method:

•
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/DASH.

(b)
switching from HTTP-based delivery to MBMS download:

•
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.
Switching from MBMS download to HTTP-based DASH-formatted content delivery

In this setting, the MBMS download delivery was initiated and the UE is receiving the DASH-formatted content from the BM-SC.UPF.
Step 1: In order to switch from MBMS download to HTTP-based delivery of DASH-formatted content, a session initiation protocol (SIP) Re-INVITE is issued by the UE and sent to the IM CN subsystem. A session description protocol (SDP) offer and Request-URI shall be included in the SIP Re-INVITE message. 

Step 2: The IM CN subsystem forwards the SIP Re-INVITE message to the SCF.
Step 3: Upon reception of the SIP Re-INVITE from the UE, the SCF checks the user rights for the requested content, identifies that the request is for HTTP streaming, selects and forwards the SIP request to the HTTP/SIP adapter which is in charge of the HTTP streaming service by changing the "Request-URI" accordingly.
Step 4: Upon reception of the HTTP streaming session initiation request, the HTTP/SIP adapter shall examine the content identifier present in the user-part of the To header and the media parameters in the SDP and selects a HTTP Server according to the Request URI.
Step 5: The HTTP/SIP adapter returns the SIP 200 OK message to the SCF, including the SDP answer. The SDP answer should describe the HTTP streaming session.

Step 6: The SCF forwards the SIP 200 OK to the IM CN subsystem. The IM CN subsystem interacts with the PCRF to commit the QoS reservation, and then forwards the SIP 200 OK to the UE
Step 7: After receiving the SIP 200 OK, the UE leaves the multicast channel and starts downloading DASH-formatted content over HTTP.
These procedures to switch from MBMS download to HTTP-based delivery of DASH-formatted content are depicted in Figure 1.
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Figure 1- Procedures to switch from MBMS download to HTTP-based delivery of DASH-formatted content.

Switching from HTTP-based delivery to MBMS download of DASH-formatted content

In this setting, the HTTP-based delivery was initiated and the UE is receiving the DASH-formatted content over HTTP.
Step 1: In order to switch from HTTP-based delivery to MBMS download reception of DASH-formatted content, a session modification request, i.e. SIP Re-INVITE, is issued by the UE and sent to the IM CN Subsystem along with an SDP offer. 
Step 2: The IM CN Subsystem will forward the SIP Re-INVITE message to the SCF. 
Step 3: Upon receipt of SIP Re-INVITE request, the SCF shall perform service authorization procedures to check the service rights of requested MBMS download service according to the user subscription information.

Step 4: The HTTP/SIP Adapter will then release the HTTP server and send a SIP 200 OK message to the SCF.
Step 5: Once receiving a SIP 200 OK message from HTTP Adapter, SCF sends a SIP 200 OK message to IM CN Subsystem with a SDP answer.

Step 6: The IM CN Subsystem forwards the SIP 200 OK message along with the SDP answer to the UE.

Step 7: Once the UE receives the SIP 200 OK response, it can activate the corresponding MBMS User Service as described in the SDP, in particular the MBMS download service based on FLUTE. 
These procedures to switch from HTTP-based delivery to MBMS download delivery of DASH-formatted content are depicted in Figure 2.
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Figure 2 – Procedures to switch from HTTP-based delivery to MBMS download delivery of DASH-formatted content.
3 Proposal
It is proposed to agree that the Rel. 11 EMM-IPME work item includes the discussed methods and signalling procedures for combining MBMS download and HTTP-based delivery of DASH-formatted content in its scope toward future adoption in [2]. 
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