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1 Introduction
This document discusses the issue around hybrid broadcast, which was introduced with “USD Signaling of Available Unicast Resources to UEs in Broadcast Coverage” from Qualcomm (S4-170757).
The topic is relevant for the existing MooD & Unicast Fallback specific based on a Device local Proxy and also for the new SAND based solution (SAND4M).

2 Use-Case Introduction
The use-case of hybrid broadcast is already implicitly possible with the existing MBMS specifications. However, some clarifications in the specification are needed in order to enable the case without ambiguity.
Hybrid broadcast is the general concept of combining broadcast received media with unicast received media for playout. In a simple case, long tail language tracks can be offered always only on unicast, to be played with the broadcasted video track. When there is a broadcasted audio track (e.g. the popular language), the broadcast-received audio is locally discarded. 
Other combinations of unicast and broadcast received content are possible. The player needs to take care about the correct time synchronization of the streams.
In case of unicast fall back or MBMS operations on Demand (MooD), the MBMS client should redirect the DASH Player to either unicasted or broadcasted representations. Conceptually, a certain set of representations are becoming available, when the device moves into the broadcast coverage, while another set of representations become un-available (and vice versa). In case of unicast-only representations (e.g. for hybrid combination), the representations are always available in unicast. The MBMS client does not need to toggle its availability. 
3 Discussion
There are two ways, how the MBMS client can steer the DASH player to select representations, either the use of a device-local HTTP Proxy or the use of SAND (i.e. SAND4M).
3.1 Device Local HTTP Proxy
When using a device-local HTTP Proxy, the HTTP proxy sees either all the HTTP transactions or only those HTTP transactions as configured by a local proxy PAC file. The proxy is then identifying requests and then handling the forwarding / redirection according to the USD appServer elements (either unicastAppService and/or broadcastAppService elements which are optionally in combination with the appService element). When working with the device-local proxy, then also unicast DRM transactions and potentially other HTTP transactions, which are not representation specific, should be considered. So, the device-local proxy should have a clear understanding, which representations should be re-directed, and which ones should not.
It should be noted that the device local proxy in the MBMS client is only working with information from the USD appService elements (i.e. unicastAppService, broadcastAppService and appService). The DASH Player is not necessarily aware about the different segment sources.
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Figure 1: Mood / Unicast-Fall-back architecture with a device local proxy
3.2 SAND realization
When using SAND, the MBMS-aware DANE (M-DANE) is making certain representations (as identified by the representation id or the representation base URL) either available or un-available. SAND allows an implementation with a local server and the M-DANE is steering the DASH Player to either fetch (switchable) content from the local server or the remote CDN server. 
[bookmark: _GoBack]Representations, which are always only available on unicast (such as long tail language tracks), should never be made unavailable. 
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Figure 2: Mood / Unicast-Fall-back architecture with SAND
It should be noted that the M-DANE does not necessarily see all HTTP transaction, originating from the DASH Player. The M-DANE can only work with representation base URLs, which are provided with the USD
4	Proposal

It is suggested to clarify the realization of hybrid broadcast (i.e. avoiding, that certain representations / URLs are blocked because of unicast<->MBMS toggling) in the DASH specification. 
There are in principle two realizations: 
A: explicitly marked “unicast-always” representations in the USD: Representations can be specially marked so that these representations are never be made un-available on unicast, independently, whether the device is inside of a broadcast. In case of a SAND realization, the DASH Player should assume as default, that all representations are un-available, unless explicitly made available by the M-DANE. 
B: focus the USD only on switchable representations. The USD only contains representation baseURLs, which are either switchable with unicast or switching-off when not in broadcast (aka broadcast only services). In case of a SAND realization, the default behaviour of the DASH player is to regard all representations as available, unless explicitly made un-available by the M-DANE.
It is recommended that 3GPP selects one of the two realization and clarifies the specification(s) (incl a definition of a default DASH Player behaviour) accordingly.
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