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1. Introduction

This document proposes a frame of reference for the flow of E-MBMS data between upper layers and the physical layer, and two approaches to managing the association of application-layer streams with physical-layer resources.
The underlying physical-layer model assumed is that described in [1]; the carrier (or portion of a carrier) on which E-MBMS is transmitted is divided into 1-second superframes, each consisting of four 240-ms outer frames and a 40-ms preamble.  Each outer frame is divided into 480 subframes of 0.5 ms each, with the mapping of services to interlaces fixed within a superframe—that is, the service in subframe 5 of outer frame 0 also occupies subframe 5 of outer frames 1, 2, and 3 within that superframe.  A set of subframe allocations across outer frames as called a TDM interlace.  (The exact numerology is subject to change—in particular, shorter superframes are being considered—and should be viewed as mainly illustrative.)
This document takes no position on whether a separate transport channel type is required for E-MBMS; for illustration we have used the term “MCH” for the transport channel carrying E-MBMS, but it remains FFS whether this is really a separate channel type.

2. Channel Mappings
We assume that, as in Rel-6 MBMS, each stream from the application layer is associated with a single logical channel (MTCH).  For RAN purposes, “stream” and “service” are essentially synonyms; although a user service (e.g., a football broadcast) may be realised as several streams (video, audio, enhanced video, captions...), to the E-UTRAN these streams appear as if they were independent services.

In accordance with the current RAN1 understanding, these MTCHs need to be mapped onto physical-layer resources in a strictly time-multiplexed fashion; within a superframe, a single MTCH is allocated to a certain set of TDM interlaces, and it occupies these interlaces in their entirety (Figure 1).  Therefore, in each superframe, the UE needs to be made aware of the mapping between MTCHs and interlaces—that is, information about the identity of logical-level entities needs to propagate to the physical layer.
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Figure 1: Mapping of MTCHs to interlaces
It is not completely clear how the physical-layer entities should be understood, and in particular how the concept of a “physical channel” applies.  Each user service needs to be coded separately at the physical layer, so that a UE can receive it independently of other services, and each “coding entity” might be thought of as a separate physical channel.  On the other hand, the entire E-MBMS “world” might be thought of as one large physical channel containing many coding entities that operate independently.  Functionally, these models are exactly the same,  but in modelling terms they affect the interaction of layers and the terminology used to discuss the system, so a convention needs to be agreed upon.
Figure 2 shows the simple alternative, in which all MTCHs are multiplexed together on a single MCH, but each MTCH has its own coding entity at the physical layer.  The identification of the L3 MTCHs with the L1 coding entities is a layering violation (somewhat reminiscent of HSDPA), and the MCH is demultiplexed across all the coding entities.
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Figure 2: Mapping between layers, version 1

The physical-layer signalling indicated in the figure serves a function similar to the HS-SCCH, indicating the mapping between an entity of interest at the user level (in this case a stream) and a set of physical-layer resources.  For this mapping to be available to the physical layer, a “logical ID” for each stream has to be passed through layer 2 (dotted lines) and made available to layer 1.

The other alternative is shown in Figure 3.  Here each MTCH is mapped to its own MCH, which in turn is mapped to its own coding entity; there is no multiplexing at any level.  There is also no layering violation; on the other hand, the transport channels, in spite of having no real function in this model, have multiplied in number.
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Figure 3: Mapping between layers, version 2
Here there is no specific need for a logical ID; the physical layer only needs to know about the mapping of transport channels to PHY resources, and higher layers rely on the “monoplexing” convention of one stream per MCH to allow them to determine which subframes to receive.  In effect the logical ID is just the transport-channel ID.
3. Conclusion

The two alternatives shown are functionally extremely similar, and the E-MBMS feature can largely be specified from both the RAN1 and RAN2 sides without forcing a choice between them.  However, we suggest that RAN2 (presumably in consultation with RAN1) can agree on the following general principles, which are needed for work to progress on this model
· E-MBMS services are strictly TDM multiplexed; i.e., there is only one stream in each interlace (within a given superframe).

· Some form of “logical ID” distinguishing different streams needs to be available at the physical layer.

· PHY signalling describes the mapping of logical IDs to interlaces—i.e., the responsibility of layers 2 and above is discharged as long as each stream is delivered to the physical layer separately, with an associated logical ID.
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