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1
Introduction
During the joint session in RAN1 #38, it was decided that signaling for Time and Rate scheduling and Rate scheduling shall be supported in the DL.
In this document, we evaluate the performance of the Rate scheduling (RS) grant channel with different design options.
2
Analysis

In a generic case, the RS grant can have three states:
1. UP

a. Mapped to +1

b. Indicates the permission to transmit at a higher power offset or data rate

2. HOLD

a. Mapped to 0

b. Indicates to use the same power offset or data rate as before

3. DOWN

a. Mapped to -1

b. Indicates the command to transmit at a lower power offset or data rate

From a scheduling perspective, DOWN(HOLD and HOLD(UP errors lead to RoT overshoot, while UP(HOLD and HOLD(DOWN lead to a reduction in system capacity.
A possible set of requirements could be:
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3
Simulations
3.1
Design
During the course of the SI phase, two PhCH mapping options have been suggested – a TDM option, wherein a new slot format with an EU field in DL DPCCH and a CDM option, wherein orthogonal sequences are used on a separate OVSF code. We will evaluate the performance with both designs.
3.2
Simulations

The simulation assumptions are shown in Table 1.
	Parameter
	TDM
	CDM

	TTI
	2 ms

	Information Bits
	1

	Code
	Repetition
	Hadamard

	Number of bits after encoding
	2
	20

	Number of bits after RM
	6
	60

	Modulation
	QPSK

	SF
	256

	DPCH Slot Format
	4*
	4

	AGC
	Enabled

	Channel Estimation
	Enabled

	Inner Loop PC
	Enabled

	PC feedback delay
	1-slot

	PC BER
	4%

	Outer Loop PC
	Disabled

	OCNS
	Enabled

	Geometry
	0 dB

	Pilot Ec/Ior
	-10 dB

	SCH
	Enabled

	Number of Fingers per Antenna
	5-PB, 4-VA

	Number of Rx Antennas
	1


Table 1
Simulation Assumptions – RS Grant
For the CDM approach, random UP or DOWN bits with varying power are simulated on the other Hadamard sequences. This simulates any loss in orthogonality due to fading. Since a HOLD command is not simulated, the worst-case loss in orthogonality is taken into account.

To compare the power needed by RS Grant channel, we chose 3.4 kbps DCCH as a reference DL channel. To keep the OVSF code usage the same, we use SF=256. The RM parameters are chosen assuming 7.95 kbps AMR in the TFCS.
Table 2 shows the simulation assumptions for DCCH mapped onto DPDCH.
	Parameter
	DCCH

	TTI
	40 ms

	Data Rate
	3.4 kbps

	DPCH Slot format
	4

	Code
	Convolutional

	AMR
	7.95 kbps

	Rate Matching Parameters
	{200, 190, 170}

{Class A, Class B, DCCH}

	SF
	256


Table 2
DCCH Configuration
3.3
Results – Average Tx Ec/Ior
Figures 1-4 show the required Tx Ec/Ior for every scenario. The legend denotes the following:
· One-sided error probability of HOLD is fixed to either 
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· HOLD ( DOWN = 
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· DOWN power requirement seen from
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operating point
· HOLD ( UP = 
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· UP power requirement seen from 
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operating points
The TDM signaling option needs approx. 10 dB greater instantaneous Tx power than the corresponding CDM option.
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Figure 1

RS Grant – AWGN – No PC
[image: image10.wmf] 


Figure 2

RS Grant – PB3 
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Figure 3

RS Grant – VA30 
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Figure 4

RS Grant – VA120
4
Conclusions and Proposal
Based on the simulation results, we recommend the following TP for RS Grant be adopted and captured as text in TR 25.808.
------------------------------------------------------------- Begin Text Proposal ---------------------------------------------------------

7
Support of the Node B Controlled Uplink Signalling

7.2
Signalling Information Required for the Support of the Scheduling

7.2.2
Relative Grant
The Relative Grant signalling for E-DCH consists of UP (Increase in E-DCH TFS size), HOLD (No change in allowed E-DCH TFS) and DOWN (Decrease in E-DCH TFS size) signals.
---------------------------------------------------------- End First Text Proposal --------------------------------------------------------

8
Physical Channel Structure

8.2
Physical Channel Structure for Control Signalling

8.2.4
RGCH

The RGCH is a new downlink physical channel on which the downlink signalling associated with relative grants for E‑DCH is mapped.
8.2.4.1
Frame Structure

The RGCH radio frame is divided in 5 sub-frames, each of length Tf=2ms. The first sub-frame starts at the start of each RGCH radio frame and the 5th sub-frame ends at the end of each RGCH radio frame.
------------------------------------------------ End of Second Text Proposal ------------------------------------------------------------

9
Multiplexing, Channel Coding and Interleaving

9.2
Downlink Signalling Coding and Multiplexing

9.2.3
RGCH
The RGCH contains E-DCH related scheduling information for upto 20 UEs.
9.2.3.1
Coding
The relative grant bit (bk) for UEk is set to +1 to indicate an UP signal, set to 0 to indicate a HOLD signal and set to -1 to indicate a DOWN signal. 
The RGCH bit bk is coded using a UE specific signature sequence (Ak) of length 20 as follows:
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The assignment of a signature sequence to each UE is signalled by higher layers.

The signature sequences used are FFS.
9.2.3.2
Multiplexing

The coded RGCH bits are multiplexed together, prior to OVSF spreading and scrambling, as follows:
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----------------------------------------------------------- End of Third Text Proposal ---------------------------------------------------

10
Spreading and Modulation

10.5
RGCH

10.5.1
Spreading

The RGCH is spread using an OVSF code of SF=256. 

10.5.2
Modulation

The modulation of the RGCH is QPSK.
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