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1. Introduction

This document gives a brief description of a simple design for the scheduling of multi-cell E-MBMS transmissions.

2. Discussion

The design described in this document is driven by the following principles:

· Keep the scheduling format as simple as possible, both for the network and UE sides;

· Avoid “busy-wait” situations where the UE does not know exactly when a service will arrive.

The second principle militates against a “PDCCH-like” solution; rather, it suggests that over some relatively long period, the UE should know in advance exactly which subframes will contain a given service (or more precisely a given MTCH).  We refer to this period as a scheduling period (the same term used in some previous contributions such as [1]).  For this paper, we will refer to the channel carrying the scheduling information as an MSCH.

The general behaviour of the MSCH is shown in Figure 1.

[image: image1.emf]MSCH MSCH MTCH 1

M

T

C

H

2

MTCH 

1

MTCH 2

Scheduling period Scheduling period


Figure 1: An MSCH scheduling two MTCHs
The MSCH is transmitted in a fixed (or potentially semistatic) allocation, once at the beginning of each scheduling period; it contains a “map” of the allocations of MTCHs to subframes within that scheduling period.

The exact contents of the MSCH are probably a stage 3 issue, but if we assume that MTCHs are time-multiplexed as suggested in [2] (and as indicated by the figure), one possible format would be simply a list of MTCH IDs (or, equivalently, some form of short service ID), with the nth entry in the list indicating which service is in the nth subframe of the scheduling period.  (Further optimisations such as some form of run-length encoding would of course be possible as well.)
The UE behaviour is quite straightforward: Each scheduling period, it needs to wake up to read the MSCH.  Based on the contents of the MSCH, it learns which (if any) subframes of the upcoming scheduling period contain services it is interested in, and it only needs to receive these subframes.  This extremely simple behaviour provides the optimal duty cycle; the UE receives exactly the subframes it needs.

The network behaviour is largely down to implementation.  The contents of the MSCH are either provided by, or inferred by the eNB from information provided by, the MCE, which has to schedule services a scheduling period at a time and deliver the resulting allocations to the involved eNode Bs.

The exact overhead associated with transmitting the MSCH depends on four parameters: The length of a scheduling period, the length of a “scheduling ID” for a service, the “scheduling granularity” for each service (e.g., if services are always scheduled in multiples of 4 subframes, then a period of n subframes requires only n/4 identifiers on the MSCH), and of course the MCS of the MSCH itself (which should be conservative since reception of the MSCH is crucial for continuing reception of a service).  Note that if the scheduling period is very long, channel-switching times could be impacted; in this case it might be useful to transmit the MSCH more than once during a scheduling period (see [1] for a possible approach).
3. Conclusion

We propose adoption of this design for the MSCH in the multi-cell case.
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