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1 Introduction
A number of Category-F CRs pertaining to MBMS User Service Announcement/Discovery in support of switching between broadcast and unicast reception of a DASH-over-MBMS service, have been submitted to SA4 #83. This discussion paper seeks to provide explanations and associated rationale for them.
2 Description and Rationale for the CRs
2.2 alternativeContent restriction correction [1], [2]
A DASH-over-MBMS service with unicast fallback is supported by a unified MPD which describes Representations available for both broadcast and unicast receptions. As specified in the Rel-12 TS 26.346, the basePattern child element of r12:broadcastAppService and r12:unicastAppService elements in the USD enables the MBMS client to identify the transport mode(s) of a requested Segment by the DASH client, by matching the Segment URL against these basePattern values in the USD. In addition, it is defined that the alternativeContent child element of the r12:appService element identifies, by its child basePattern element, different Representations which could be substituted for one another in accordance to MBMS coverage condition or operator policy. However, it is possible in the unified MPD that different BaseURLs are assigned to a Representation, with the intent that a Segment identified by the Segment URL which contains one BaseURL value is strictly delivered by broadcast while a Segment identified by a Segment URL containing another BaseURL value is strictly delivered by unicast. Since the DASH client, being transport agnostic, may freely choose among the listed BaseURLs for a Representation in generating the Segment request, it may form a Segment URL that does not represent a Segment that is delivered either by broadcast or unicast, i.e. an “invalid” Segment request.

Figure 1 below depicts an example of how this issue may occur:
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Figure 1 – Example MPD Containing BaseURLs specific for Unicast and Broadcast Delivery, respectively
In Figure 1, the broadcast-delivered Representation is associated with Representation@BaseURL = http://bc.example.com, whereas unicast-delivered Representations are associated with Representation@BaseURL = http://www.example.com. As currently specified by TS 26.346, the alternativeContent.basePattern element will contain the following values:

· http://bc.example.com/V1/,

· http://www.example.com/V1/, and

· http://www.example.com/V2,

since these represent valid Representation for delivery/access and which can be substituted for one another according to the conditions described in TS 26.346, clause 7.6.3.2. However, using the MPD, the DASH client may also generate a Segment URL prefixed by http://bc.example.com/V2/, which does not correspond to a Segment delivered either over broadcast or unicast. Such Segment URL prefix should also be included in alternativeContent.basePattern. Doing so would enable the MBMS client to determine that, despite not representing actually deliverable content
, the DASH client’s content request using a Segment URL containing this basePattern can be substituted by a Segment of an alternative Representation in accordance to coverage condition or policy requirements. 
2.3 basePattern in deliveryMethod [3], [4]
The current specification defines a unified MPD, which can contain both broadcast and unicast Representations, for a DASH-over-MBMS service. In the MPD, it is possible that multiple representations are available via unicast and broadcast, especially when different representations are defined for each media component. Should that be the case, the USBD fragment can become unnecessarily bulky for conveying the corresponding basePattern values under the r12:broadcastAppService and r12:unicastAppService elements.
This is shown in example of Fig. 2. For this example, we assume 3 video Representations (V1, V2, V3) and 3 audio Representations (A1, A2, A3). The audio Representations are not explicitly shown in the diagram to minimize “clutter”, but are assumed to be signaled in the MPD in a similar manner as the video Representations. In other words, r12:broadcastAppService.basePattern also contains the value http://www.example.com/A1/, and r12:unicastAppService.basePattern also contains the values http://www.example.com/A1/, http://www.example.com/A2/ and http://www.example.com/A3/. Furthermore, alternativeContent.basePattern contains, in addition to the three base pattern values for the video Representations (V1, V2, V3), the three base pattern values for the audio Representations (A1, A2, A3).
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Figure 2 – Example MPD Containing Unique BaseURLs for Broadcast and Unicast Delivery (audio Representations not shown for brevity)
With the current TS26.346, the following would be required in the deliveryMethod to express the example of Figure 2:
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Figure 3: Current TS 26.346 limiting to single Representation per broadcastAppService and unicastAppService
However, the optimal way of representing the information in the deliverymethod is to allow more than one Representation instance in the broadcastAppService and unicastAppService, as shown in Figure 4:
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Figure 4: With modification to TS 26.346, removing limition to single Representation per broadcastAppService and unicastAppService
Along with this proposed modification, it is also unnecessary for the unicastAppService cardinality to be [0..N], but instead, all unicast Representations could simply be contained under a single unicastAppService. The cardinality is thus also proposed to be changed to [0..1] with the CRs in [3] and [4].
2.4 SAI in USD availabilityInfo for Consumption Reporting [5], [6] 
In the current specification TS 26.346, Consumption Reporting may be used for MooD. One option for location reporting by the UE is to use MBMS SAI. In such case, there is a procedure that explains how to build the SAI list that is reported by the UE. The UE reads the SAI from SIB15, and compares those values with the SAIs received in the MBMS USD. However, the specification is silent on which specific SAI elements in the USD shall be used for such matching purpose. The intent was to specify that the UE shall use the SAIs from the element serviceArea under the r9:availabilityInfo. The CRs in [5] and [6] are proposing to correct this.

2.5 SAIs in broadcastAppService subset of USD availabilityInfo [7], [8]
The current specification provides the flexibility to specify in which specific MBMS SAI broadcast DASH Representations are available. This is signaled through the presence to the serviceArea element, a child of deliveryMethod.broadcastAppService. 

The specification is silent about the relationship between the serviceArea in the deliveryMethod.broadcastAppService, and the serviceArea indicated in the r9:availabilityInfo.

We think this is an omission which may cause interoperability issues should the SAIs expressed under the deliveryMethod.broadcastAppService not match the SAIs in the r9:availabilityInfo.

It is therefore proposed, through [7] and [8], to correct this aspect by

1) Specifying that the SAIs in deliveryMethod.broadcastAppService shall be a subset of the SAIs in the r9:availabilityInfo.
2) Stating that the union of all serviceArea under all instances of deliveryMethod.broadcastAppService shall match the list of SAIs present in the r9:availabilityInfo.
2.6 Group in basePattern under alternativeContent [9], [10]

Support of multiplexed audio and video representations over broadcast allows for efficient use of FEC. 
For unicast delivery, non-multiplexed media segments allow different data rates for audio and video separately
Describing multiplexed and non-multiplexed media segments cannot be captured by current r12:appService.alternativeContent element in the USD. This is primarily due to

1)  Current specification indicates that the alternative Representations belong to the same Adaptation Set.
2)  Missing functionality: The ability to identify Representations that are equivalent to each other even if they are not strictly alternate Representations from the standpoint of being described in different Adaptation Sets.
As a result, it is proposed to provide a means to correlate Representation across AdaptationSets so the eMBMS middleware can direct the DASH client to change Adaptation Set during the transition of unicast-broadcast delivery.

In the current 3GP-DASH specification, TS 26.247 (as well as in MPEG DASH, ISO/IEC 23009-1), there is a “group” attribute in the MPD, AdaptationSet@group, which may be used for this purpose. The “group” attribute functionality may be used as follows:

· AdaptationSet@group correlates Representations across Adaptation Set(s)

· @group=0: DASH client can consume a Representation from this Adapatation Set group, but no Representations from non-zero Adaptation Set groups;
· @group= non-zero, DASH client can consume a Representation from each non-zero Adaptation Set group;
· When @group=0 is assigned to an Adaptation Set of multiplexed Representations and @group= non-zero is assigned to each member of a non-multiplexed Representation:
· The DASH client can only consume one multiplexed Representation or a collection of the separate media-level Representations 

In order to allow the MBMS client to be aware this, it is proposed to add a group attribute to the basePattern under the r12:appService.alternativeContent.

Here is an example illustrating the use of group attribute in support of service continuity between a broadcast multiplexed Representation and unicast non-multiplexed Representations.

1)  It is assumed that video Representations V1 and V2 are available over unicast, defined in an Adaptation Set;
2)  It is also assumed that audio Representations A1 and A2 are available over unicast, defined in an Adaptation Set;
3)  Furthermore, it is assumes that a multiplexed Representation comprising V1 and A1 is available over MBMS broadcast, defined in an Adaptation Set 
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 Figure 5: MPD example making use of the group attribute for service continuity between unicast and MBMS broadcast

The corresponding USD in support of this example is proposed to be as described in figure 6
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Figure 6: USD example making use of the group attribute for service continuity between unicast and MBMS broadcast

USD signals MPD grouping for multiplexed Representation and individual media-specific Representations with new r12:appService.alternativeContent.basePattern@group 
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Figure 7: Addition of group attribute associated to the basePattern element, under the alternativeContent in the USD. 

Representations under different r12:appService.alternativeContent are still considered substitutable alternatives based on their r12:appService.alternativeContent.basePattern@group 

@group=0 Representations are alternate to the combination of all @group>0 Representations

Representations of the same AdaptationSet@group are substitutable alternatives to Representations of the same group
It should be noted that based on this approach, and as shown in Figure 6, the cardinality of r12:appService.alternativeContent.basePattern should be allowed to go down to 1, instead of 2 as currently specified in TS 26.346. This aspect is also included as a proposal in the companion CRs in [9] and [10].
3 Summary
The above explanatory text is intended to assist understanding of the CRs associated to each of the subsections in clause 2 above. 
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� The MBMS determines that the requested Segment associated with a URL containing � HYPERLINK "http://bc.example.com" �http://bc.example.com� is not deliverable by either broadcast or unicast because that basePattern value does not exist in either r12:broadcastAppService.basePattern or r12:unicastAppService.basePattern.
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<Period>
<BaseURL>http://www.example.com/</BaseURL>
<l---unicast Video only-->
<AdaptationSet codecs="avc1.4D401E“ mimeType="video/mp4”
lgroup="1” ...>
<Representation id="V1" bandwidth="1048576" ..>
<SegmentTemplate media="V1/seg-$Number$.mp4" ../>
</Representation>
<Representation id="V2" bandwidth="2097152" ..>
<SegmentTemplate media="V2/seg-$Number$.mp4" ../>
</Representation>
</AdaptationSet>
<l---unicast Audio only-->
<AdaptationSet codecs="mp4a.40.5" mimeType="audio/mp4”
lgroup="2"..>

<Representation id="A1" bandwidth="128000"..>
<SegmentTemplate media="A1/seg-$Number$.mp4" ../>

</Representation>

<Representation id="A2" bandwidth="256000"..>
<SegmentTemplate media="A2/seg-$Number$.mp4" ../>

</Representation>

<l---eMBMS multiplexed Video and Audio-->
<AdaptationSet codecs="avc1.4D401E,mp4a.40.5"
mimeType="video/mp4" group="0" ...>
<Representation id="V1_A1" bandwidth="1176576" ..>
<SegmentTemplate media="V1_A1/seg-SNumber$.mp4" ../>
</Representation>

</Period> ...
/MPD>
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