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Introduction

In order to facilitate downlink scheduling, it is necessary to indicate to terminals when and where they have been scheduled downlink time and frequency resources
In [2] we discuss a control signalling structure with the following properties:

· Resource indications indicated by signalling UE ID within the assigned resource block

· Separate coding of information for each user to allow for power control (based on received CQI in the uplink)

· Use of run length coding in time and frequency to reduce allocation signalling overhead. Where tones are not required for signalling, they can be utilised for data.

· Uplink scheduling information is indicated separately according to [6]
The merits of joint vs individual coding are examined in [5], which finds individual coding to be preferable as this facilitates power control. The amount of signalling that can be supported is examined in [4] which establishes that all control information can be transmitted in 1 OFDM symbol (or equivalent).
The advantages of the proposal are as follows:

· Power control facilitated for both localised and distributed users

· Localised resource allocation signalling placed at frequencies for which the user to be signalled has a good radio channel

· Distributed resource allocation signalling also distributed

· Compatible with all basestation and terminal bandwidth options

· Scalibility of control signalling and flexible tradeoff between signalling & data
Based on these advantages, we propose the following text for the RAN1 TR.
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Text Proposals
------------------------- Start of second text proposal ------------------------

1.1.1 7.1.2.1

Scheduling
The Node B scheduler (for unicast transmission) dynamically controls which time/frequency resources are allocated to a certain user at a given time. Downlink control signaling informs UE(s) what resources and respective transmission formats have been allocated. The scheduler can instantaneously choose the best multiplexing strategy from the available methods; e.g. frequency localized or frequency distributed transmission. The flexibility in selecting resource blocks and multiplexing users (7.1.1.2) will influence the available scheduling performance. Scheduling is tightly integrated with link adaptation (7.1.2.2) and HARQ (7.1.2.3). The decision of which user transmissions to multiplex within a given sub-frame may for example be based on

· QoS parameters and measurements,

· payloads buffered in the Node-B ready for scheduling,

· pending retransmissions,

· CQI reports from the UEs, 
· UE capabilities,

· UE sleep cycles and measurement gaps/periods,

· system parameters such as bandwidth and interference level/patterns,

· etc.
The downlink control signalling consists of two components; resource block allocation information and data specific information, such as TFCI, modulation and HARQ parameters (also known as Category 1 and Category 2/3 information).
The allocation (Category 1) information is placed at a known location within a VRB and consists of a UE ID and indications of the amount of consecutive allocated VRBs in time and frequency. A terminal can infer that it has been scheduled a block of VRBs by decoding its ID in at least one of the VRBs along with the information on the size of the block in time/frequency. There should exist the possibility of indicating a UE ID in every VRB, however where a UE is allocated a block of VRBs, only one of the VRBs contains the allocation information and the remaining VRBs in the block can transmit additional data in the location reserved for the UE ID. Allocation (category 1) information is coded separately for each user and subject to CQI based power control.
If is FFS whether Category 2/3 information is coded together with allocation information.
Methods to reduce the control signaling overhead, e.g., pre-configuring the scheduling instants (persistent scheduling) and grouping for conversational services, should be considered. In addition it should be determined if grouping can more efficiently use time frequency resources resulting in higher capacity.
----------------------------------- End of second text proposal -----------------------------
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