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Introduction

This contribution presents link simulation results for the downlink control channel structure proposed in [1].

Downlink Control Channel:

Figure 1 shows one instance of a scheduling cell downlink coding structure used for ‘Rate control’ scheduling. The proposed downlink structure supports per UE ACK and Busy bit channels, and a global (for all UEs) Relative Grant downlink channel and a global Busy bit channel.  There is a single size 128 OVSF channelization code associated with the structure which supports 19 UEs or up to 38 if the per UE busy bits are not assigned. Upon call origination/setup, or at soft/softer handoff, or at active cell handoff to a new scheduling cell, each UE is also assigned a unique 40-bit Hadamard orthogonal sequences for its corresponding ACK and Busy bit channels and a common 40-bit Hadamard orthogonal sequence known by all UEs for the Relative Grant (up/down bit) channel and another for the global Busy bit channel.  Each sequence to be transmitted, is repeated over 3 slots of a 2ms TTI and summed with the other sequences. The sum is then spread with a (size 128) OVSF channelization code followed by QPSK modulation and scrambling.

Figure 2 shows the structure of the 2ms TTI Absolute Grant (AG) channel using QPSK modulation. Figure 3 shows the color coding scheme used with the AG channel which is based on the H-RNTI. The AG information field is coded using K=9, R=1/3 Tail biting convolutional code.  The algorithm for the tail-biting convolutional code is outlined in [1].

Figure 4 and Figure 5 show the long-term curves of the busy bit/relative grant bit/absolute grant indication bit/ACK/NACK (with zero detection threshold) and AG channel with ideal channel estimation.  Figure 6 and Figure 7 show the corresponding short-term curves for the above channels also with ideal channel estimation.  It may be observed from the short term curves that an Eb/Nt of approximately 7dB (corresponding to an Ec/Nt of –32dB) is required to achieve a 1e-3 bit error rate for the ACK, Busy bit, Absolute Grant Indication bit (when time and rate mode is used), and (Global) Relative Grant bit on the downlink control channels.  Similarly, an Eb/Nt of approximately 3-4dB (corresponding to an Ec/Nt of –22 to -21dB) is required to achieve a 1e-3 packet error rate for the AG channel.
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Figure 1 – Serving cell downlink coding structure supports 19 users in ‘rate control’ mode or up to 38 users if the per UE Busy bit channels are not assigned
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Figure 2 - Downlink Coding Structure for 2 ms Absolute Grant channel.
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Figure 3 - AG masking (color coding), encoding, and puncturing
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Figure 4.  Long-term bit error rate performance of the downlink control channel – busy bit, relative grant bit, absolute grant indicator bit, and ACK/NACK (zero threshold), ideal channel estimation. 
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Figure 5.  Long-term packet error rate performance of the Absolute Grant control channel, ideal channel estimation. 

[image: image6.wmf]-4

-2

0

2

4

6

8

10

10

-4

10

-3

10

-2

10

-1

10

0

Short-Term Eb/Nt (dB)

Bit Error Rate

Short-Term Performance of the Downlink Control Channel

AWGN

Ped-A (3 km/h)

Ped-B (3 km/h)

Veh-A (30 km/h)

Veh-A (120 km/h)


Figure 6.  Short-term packet bit rate performance of the downlink control channel (relative grant bit, busy bit, absolute grant indicator bit, ACK/NACK bit)– ideal channel estimation.
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Figure 7.  Short-term packet error rate performance of the Absolute Grant control channel – ideal channel estimation.
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