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1 Introduction

This document proposes the use of MBMS service announcement based signaling of the rules on inclusion of the MooD Header by UEs in requesting contents of an MBMS User Service available only over unicast, but which may be offloaded to the MBMS bearer upon sufficient demand/popularity. It is desired that the defined mechanism supports deployment flexibility, and especially, enables efficient processing where possible by the UE and the network proxy server in handling the transmission of unicast content requests/responses, which may include the MooD Header.
Related to this document, Tdocs S4-160032 [1] and S4-160033 [2] were presented and discussed during SA4 #87. It was indicated in [1], for the case of DASH-formatted content, that a suitable alternative to the UE having to send the MooD header in every request (for Segments and MPD) is to send the MooD header only in MPD requests. Doing so could significantly reduce the processing overhead in the UE as well as the network proxy server, while maintaining sufficiently close to real-time reporting and measurement of unicast service demand. The associated CR [2] proposed that existing text in TS 26.346 regarding “UE shall include the MooD Header in its request for the service delivery over unicast” be clarified to indicate that in the case of a DASH-over-MBMS service, such request could represent any eligible HTTP request – e.g., for the MPD, or for each Media Segment. While the problem statement rationale described in those documents were acknowledged by most MBS participants, there was an issue regarding the proposal to leave it to the UE to choose how to attach the MooD header with unicast requests, for example, only in requests for the MPD. That pertains to DASH Media Presentations for which the MPD does not change frequently or at all, for example unicast access of pre-authored DASH content. Reliance on strictly MPD requests as the measure of unicast demand would likely be completely unsuitable in this case. 
In the course of offline discussions during that meeting, although no specific solution on sending of MooD headers to the proxy server for unicast demand measurement in a controllable but yet processing-efficient manner could be agreed, there was general recognition among most MBS members that sending of MooD headers with each Segment request may pose unnecessarily high processing overhead load on the network and the UE. Several alternative solutions were brought up during offline discussions, but agreement could not be reached due to insufficient time. In addition, one company was not fully convinced of the validity of the problem statement.
This contribution describes a solution framework for the MBMS service provider, via the BM-SC, to inform the MBMS UE on how the MooD header should be attached to its unicast content requests, in a service and media type independent manner (i.e., agnostic of whether the content pertains to a real-time streaming or download delivery service, whether the media is carried in DASH or RTP format, etc.). Special consideration is given to DASH, due to the specific market interest for conversion of DASH-formatted service/content from unicast to/from broadcast delivery. 
2 Network Signaling of MooD Header Inclusion in Unicast Requests
2.1
Conditions and Requirements
In the case of DASH-formatted content, it is desirable to avoid unnecessary processing overhead for the UE for sending, as well as the network proxy server in receiving, the MooD header with every Segment request, esp. for short Media Segment (e.g. 1-2 sec in duration), compared to an alternative, for example, of only sending the MooD header with each MPD request, which occur less frequently but can represent an adequate measure of unicast demand. Most of the MBS representatives during the last SA4 meeting acknowledged the issue/problem statement and desire that a solution to be devised. The primary conditions and requirements expressed by these companies are:

· For DASH content, the MBMS service provider should not have to rewrite the MPD produced by the content provider, to ensure sufficiently frequent MPD updates in the scenario that unicast demand is measured strictly by MPD update requests.

· It should not be left to the prerogative of the UE to decide how to attach the MooD header in unicast requests – for example, in the case of DASH content, whether the MooD header is to be included in every Media Segment request, or only in MPD requests.

· A network signaling based solution, i.e. via the USD, should not be DASH-specific, but should be based on a framework that supports the measurement, by a network proxy server, of unicast demand of any type of content and format of an MBMS User Service accessed over the unicast network, eligible for offload to broadcast delivery – e.g. real-time streaming and non-real-time file download, RTP-encapsulated or DASH-formatted streaming media, etc.
2.2
Proposed Solution Framework
We propose the following solution framework, as shown in Figures 1 and 2, for network-based signaling of MooD header attachment to unicast content requests.
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Figure 1 –USBD fragment extension to signal MooD Header attachment to unicast requests
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Figure 2 – Expanded view of USBD change, under mooDConfiguration, in Fig. 1

As shown in the diagrams, the existing r12:mooDConfiguration element under userServiceDescription is extended to contain a new child element mooDHeaderAttachment. This new element will contain child elements and attributes for defining the rules of MooD header inclusion in unicast content access, for any content format and/or service type of an MBMS User Service eligible for offloading to the MBMS bearer. Examples of different content formats of such services are continuous media encapsulated in DASH or RTP. Examples of different service types of MooD-eligible services would be streaming and file download services. The signaling framework is not limited to any specific content format or service type, as shown by the data structure. A proposal is provided for the child element dASHContent under mooDHeaderAttachment, indicating whether the MooD header should be attached to DASH content requests for MPDs, or for Media Segments. The XML schema is fully extensible to define rules for the inclusion of MooD Header in unicast requests for any other content of an MBMS service eligible for offloading from unicast to broadcast delivery.
3 Summary and Proposal

This contribution proposes additional USD signaling to convey to UEs the rule for attaching the MooD header in unicast requests of an MBMS User Service available only over unicast, but may be offloaded for delivery on the MBMS bearer. The proposed method complies with conditions and requirements expressed by other MBS participants for a solution that can reduce the processing load on the UE/network proxy server for reporting/monitoring unicast demand of an MBMS service that may be offloaded to broadcast delivery due to sufficient popularity. It is proposed that the proposed method be agreed as the target solution framework for network control of MooD header attachment in unicast requests.
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