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1
Introduction
In [1][2][3], designs for the ACKCH channel, Relative Grant channel and Absolute Grant channel were suggested. 

In this document, we analyze the DL OVSF code space reduction caused due to the presence of these channels.
2
Analysis
2.1
ACKCH
The ACKCH contains the DL HARQ signals (ACK/NAK) for E-DCH. 

In [1], a CDM structure was suggested for ACKCH wherein the ACK/NAK signals for 20 UEs are multiplexed together using orthogonal signature sequences and sent on a single OVSF code of SF=256.

The ACKCH is sent from all cells in a UE’s active set.

2.2
Relative Grant Channel (RGCH)

The RGCH contains the scheduling signals (UP/HOLD/DOWN) when rate scheduling is used for E-DCH.

In [2], a CDM structure was suggested for RGCH wherein the UP/DOWN/HOLD signals for 20 UEs are multiplexed together using orthogonal signature sequences and sent on a single OVSF code of SF=256.

The RGCH is sent from only 1 cell – the cell where the scheduler resides.

2.3
Absolute Grant Channel (AGCH)

The AGCH contains the scheduling signal when time and rate scheduling is used for E-DCH.

In [3], the use of a convolutional code was suggested. The encoded and rate matched symbols are sent on a OVSF code of SF=256.

The RGCH is sent from only 1 cell – the cell where the scheduler resides.

2.4
Number of UEs

Every UE in cell DCH state needs to be allocated an associated DPCH in the DL. In this analysis, we will assume that the associated DPCH is spread by a OVSF code of SF256. In a generic case, the number of UEs in DCH state per cell is dictated by the SHO factor – average number of cells in a UE’s active set.

2.5
Overhead Channels

For analytical simplicity, we ignore the residual OVSF code impact of the DL overhead channels such as CPICH, P-CCPCH, PICH and S-CCPCH.

2.6
OVSF Code Impact

The Number of UEs per cell can be calculated in the following way.
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The following inequality needs to be satisfied:
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Table 1 outlines the percentage code space reduction caused by the DL support channels for E-DCH.

	SHO Factor
	Number of UEs pointing to Scheduling Cell assuming no EUL Load
	Number of Codes used for ACK/NAK signals
	Number of Codes used for Relative Grants
	Number of UEs pointing to Scheduling Cell
	Percentage Reduction in Number of SF=256 Codes

	1.00
	256
	12
	12
	232
	10.2%

	1.50
	170
	12
	8
	157
	7.6%

	2.00
	128
	12
	6
	119
	7.0%

	2.50
	102
	12
	5
	95
	6.9%

	3.00
	85
	12
	4
	80
	5.9%


Table 1

DL Code Space Reduction due to EUL
The exact SHO factor is a function of deployment scenario – typically, it can range from 1.5 to 2.5. In this SHO range, the additional DL OVSF code space reduction due to a CDM structure for ACK/NAK signals and Relative Grant signals ranges from 7% to 7.6%.
The number of AGCH can be configurable. With an average active set size of 2, if 1 code channel is used for AGCH, the reduction in code space increases from 7% to 7.9%. 
3
Conclusions
In this document, we analyzed the percentage reduction in DL code space due to EUL. 

With a TDM structure for ACKCH and RGCH, the code space is not impacted. With a CDM structure for ACKCH and RGCH, it is seen that the code space reduces by 7% in a nominal scenario.

References
1. R1-041111, Design, Performance and TP for ACKCH, Qualcomm Europe

2. R1-041112, Design, Performance and TP for Rate Scheduling Grant, Qualcomm Europe

3. R1-041113, Design, Performance and TP for Time and Rate Scheduling Grant, Qualcomm Europe



















































_1156886338.unknown

_1156883600.unknown

