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Introduction

This contribution summarizes the required signaling information and SHO operation of N-channel Stop and Wait Hybrid ARQ (HARQ) for enhanced uplink. Further details on HARQ are indicated in [1].
HARQ Strictly (fully) Synchronous
· UE transmits Chase/IR versions of a packet on consecutive HARQ channels with same channel instance until ACK received or max. re-transmissions (maxretries) occurs.  
· UE sends Transmission Format Related Information (TFRI) only with first packet transmission.  8 bits + CRC  (5 bit MCS indicator, 3 bit New Data Indicator)
· IR Version linked to CFN instead of explicitly signaled in TFRI.

HARQ Partially Asynchronous
· UE transmits Chase/IR versions of a packet on HARQ channels with same channel instance until ACK received or ‘maxretries’ occurs.

· UE transmits TFRI along with every packet transmission.
· HARQ channel number and IR version linked to CFN eliminating signaling requirement

HARQ Fully Asynchronous

· UE transmits Chase/IR versions of packet on any HARQ channel an ACK is received or ‘maxretries’ is reached.

· UE transmits TFRI with every packet transmission which includes a HARQ channel number indicator (2 or 3 bits) and an IR version indicator (2 bits) (if IR is supported).
Table 1 HARQ Related Information


[image: image1.emf]TFRI Fully Synchronous Partially Asynchronous Fully Asynchronous

MCS 5 bits 5 bits 5 bits

NDI 3 (1 bit if no SHO) 3 (1 bit if no SHO) 3 (1bit if no SHO)

HARQ Channel 0 bits 0 (tied to CFN) 2 or 3 bits

IR Version 0 bits 0 (tied to CFN & NDI) 2 bits

Frame Size 1 bit 1 bit 1 bit 

Total TFRI Bits 9 bits 9 bits 14 bits

Tail [see 3] 0 bits 0 bits 0 bits

CRC 16 bits 16 bits 16 bits

Total Bits 25 bits 25 bits 30 bits

TFRI Transmission 1st Tx of Packet Every Tx of Packet Every Tx of Packet

ACK/NACK  Synchronous with Tx Synchronous with Tx Synchronous with Tx


Common HARQ Information or Methodology
· An E-DPCCH may carry TFRI for the E-DPDCH.

· Dynamic frame size switching between 2ms and 10ms: L1 bit (TFRI)
· ACK/NACK information is sent on (shared or dedicated) downlink ACK channel 

· Number of ACK channels supported determines maximum CDM (less needed for T+R).

· Randomization of UE start time or selected HARQ channel needed (not needed for T+R).

· Time alignment with uplink DPCH is one possibility. If E-DPCH is time aligned with the HS_DPCCH then use same ‘m’ timing parameter as used for HSDPA.  

· In SHO, any active set cell can send ACK/NACK info for a UE packet transmission.

· Timing guard bands on common ACK downlink control channels may be required to account for transmission timing variations between SHO UEs and non-SHO UEs as reflected in the Frame + Chip offsets used to determine downlink tx start times.
· Non-scheduling active set cell ACK/NACK is DTXed if absolute difference between power control metric and outer loop threshold is greater than threshold.  UEs do not have to detect ACK/NACK signaling from a non-scheduling active set cell if its corresponding CPICH Ec/Ior is below the scheduling active set cell’s CPICH Ec/Ior by n2 dB.
· New Data Indicator (NDI) counter (3 bits) used to synchronize HARQ soft buffer at each active set cell by indicating current packet being transmitted.  Each time a new packet is transmitted by UE the NDI counter is incremented.  
· To achieve 4ms Processing time for the Node-B and UE, N=6 Stop and Wait HARQ is used when the E-DPDCH TTI is 2ms. The timing diagram is given below. The ACK channel TTI is 1 slot for non-SHO users. The ACK channel has 3 slot TTI with a 512 chip timing guard band if it is common channel and also supports SHO users.  
· N=3 Stop and Wait HARQ is used when the E-DPDCH TTI is 10ms.  The ACK channel TTI is 3 slots.  A 512 chip timing guard band is used for those common ACK channels supporting SHO users.

· ACK/NACK transmission time synchronous with corresponding packet transmission
· Reordering function at RNC if SHO is supported otherwise it can be in Node-B

See [4] for timing for N=5 HARQ case given E-DPDCH time aligned with HS-DPCCH.
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		TFRI		Fully Synchronous		Partially Asynchronous		Fully Asynchronous

		MCS		5 bits		5 bits		5 bits

		NDI		3 (1 bit if no SHO)		3 (1 bit if no SHO)		3 (1bit if no SHO)

		HARQ Channel		0 bits		0 (tied to CFN)		2 or 3 bits

		IR Version		0 bits		0 (tied to CFN & NDI)		2 bits

		Frame Size		1 bit		1 bit		1 bit

		Total TFRI Bits		9 bits		9 bits		14 bits

		Tail [see 3]		0 bits		0 bits		0 bits

		CRC		16 bits		16 bits		16 bits

		Total Bits		25 bits		25 bits		30 bits

		TFRI Transmission		1st Tx of Packet		Every Tx of Packet		Every Tx of Packet

		ACK/NACK		Synchronous with Tx		Synchronous with Tx		Synchronous with Tx






