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Introduction

In this contribution, a possible structure of uplink control channel signaling for Enhanced Uplink is outlined.  

Uplink Control Channel
The uplink control channel design in this paper assumes a TTI of 2ms for the E-DPCCH channel and 10 ms for the scheduling information (SICH) channel.  The SICH and E-DPCCH channel uses two separate channelization codes respectively.  The E-DPCCH carries the TFRI information for the E-DPDCH.

Three types of information are sent on the uplink control channel: a) Scheduling information (e.g. power margin at UE) b) Transport Format Related Information (TFRI) and c) Separate Pilot bits for decoding the E-DPDCH.  The uplink control channel design assumes that Hybrid ARQ will be supported in soft-handoff (SHO).  As such the macro-diversity selection combining and reordering operation takes place in the MAC-es of the serving RNC.

The scheduling information and the pilot bits are time multiplexed as shown in Figure 1 and is sent over the I channel whereas the TFRI is sent on the Q channel using SF=256 code and BPSK modulation as shown in Figure 2 for BPSK modulation.  Table-1 shows the bit requirement for the Scheduling information and TFRI channel for both BPSK and QPSK modulation. 

The scheduling information on the SICH is sent periodically or can be trigger based.  The pilot bits are sent only when the E-DPDCH is scheduled.  The scheduling information and the pilot fields can be DTX’ed when there is no information to be sent on the channel.

The E_DPCCH carrying the TFRI for the E-DPDCH includes 5 bits for the MCS levels (which includes transport block size, modulation, coding) and 3 bits for the new data indicator.  The indicator function acts as a counter and improves the reliability of the new data indicator in soft-handoff.  In other words, the problem of buffer corruption due to missed packets is improved by using a 3-bit counter.   The redundancy version (RV) is computed implicitly by deriving the parameters from the connection frame number (CFN) [2] and the new data indicator bits and as such no additional bits are required to signal the RV parameters. An N-channel fully synchronous stop-and-wait protocol is assumed when deriving the number of bits required for the E-DPCCH.

The E-DPCCH is DTX’ed when there is no data to send on the Enhanced Uplink data channel.

To improve the reliability of the E-DPCCH, QPSK modulation with SF=256 and a stronger code can be used.  In this option, the information bits are covered with a 16 bit CRC instead of 8 bit CRC as shown in Table 1.
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Figure 1.  Scheduling Information Channel


[image: image2.wmf]Slot#0

Slot#1

Slot#2

Slot#14

2 ms

TFRI slot

(10 bits)


Figure 2. Structure of E-DPCCH (for 2ms E-DPDCH)
Table 1.  Bit Requirements

	EUL Channel
	# Information bits
	CRC
	Coding

	Scheduling Information (BPSK)
	10
	16
	R=1/3 K=9 CC with rate matching

	E-DPCCH (BPSK)
	8 

{5 (MCS level) + 3 (ND Indicator)}
	8
	(16,31) Block Code punctured to 30 bits or R=1/2 K=9 CC with tail biting + Yamamoto metric for signal quality

	E-DPCCH (QPSK)
	8 

{5 (MCS level) + 3 (ND Indicator)}
	16
	R=1/3 K=9 CC with rate matching


The timing of the E-DCH (E-DPCCH and E-DPDCH) is aligned with the HS-DPCCH.  The timing diagram of E-DCH for N=6 as shown in Figure 3.  

The gain parameters of both these channels can be set between 0 and 15.

Conclusions:

This contribution proposes a simple design for the uplink control channel for Enhanced Uplink.  The design considers support of HARQ in soft-handoff.
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Figure 3.  Timing diagram for the E-DCH
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