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1. Introduction

This contribution proposes a means to support the Revert Message for HARQ signaling with minimum impact to the existing baseline solution.

2. Background

The reliability performance of the ACK/NACK messages was originally specified by TSG RAN WG2 to be:

· Probability of declaring ACK given NACK <10-4

· Probability of declaring NACK given ACK <10-2

Analysis performed within TSG RAN WG1 has indicated that these requirements, particularly the NACK>>ACK error <10-4, are difficult to guarantee.

Recently, reference [1], TSG RAN WG1 informed WG2 that the existing error requirements either lead to potential reduced cell coverage or significant changes to the physical layer specification. Therefore, RAN WG1 asked whether RAN WG2 could review these requirements and possibly investigate protocol level solutions that would allow for a relaxation of the said requirements.].  

WG2’s response, reference [2], RAN2 asked RAN WG1 to consider a relaxed error requirement for NACK -> ACK (10E-3) in case of difficult radio conditions, but continue to meet the previously agreed requirement of 10e-4 in case of normal radio conditions and speeds.

Several references, e.g.  [3], [4], [5], have proposed the use of the revert message to enable the UE to inform the Node B that a Packet has been received out of sequence, symptomatic of a NACK being misinterpreted as an ACK.

This new concept was supported with a requirement that the UE send one of three messages; ACK, NACK, REVERT.

From reference [3],  

“A 1-bit Ack/Nack indication is used for a H-ARQ acknowledgement, with an alternative codeword to enable recovery from misinterpreted NACK messages.  The acknowledgement bit message is repetition coded to 10 bits and transmitted in one slot. The acknowledgement message shall take one of three values, coded as shown in Table 1.”

Table 1: Coding of acknowledgement message

	Acknowledgement message
	Codeword

	Positive acknowledgement (ACK)
	1 1 1 1 1 1 1 1 1 1

	Negative acknowledgement (NACK)
	1 0 1 0 1 0 1 0 1 0

	Revert (REV)
	0 0 0 0 0 0 0 0 0 0


In addition,

“ACK/NACK signalling is made activity-based, in a similar way to the CQI reporting rate. During periods of high HS-DSCH activity, the UE would transmit a NACK in every TTI except when a packet is successfully decoded, when an ACK would be transmitted. This avoids the need to allow for mis-detecting DTX in the ACK/NACK field as an ACK, which has the effect of increasing the required ACK power.”
This proposal has been discussed extensively in TSG RAN WG1, but neither accepted nor completely rejected.  It does provide the potential to minimize the effects of a very real concern.  This proposal would provide the useful information to the Node B, but would do so at the following cost

· Reduced reliability for the basic ACK and NACK messages (i.e. higher probability of error for a given channel condition) because it would require three codewords in the ACK/NACK field, rather than two, thus reducing the minimum distance between ACK and NACK.

· Need to add NACK messages instead of DTX to support reliable ACK/NACK/REVERT detection with the proposed, 3 – state waveform.

· Additional design burden; the need to develop new waveforms and new processing

This contribution proposes a signaling approach to support the ACK/NACK/REVERT  messages, but without compromising the ACK/NACK reliability, without requiring a change to the DTX concept, and without introducing any new waveform processing circuitry,  

3. Proposed Feature

3.1. Description

If the UE receives a Packet, out of sequence it shall send an ACK, and, in the CQI field, the lowest value, corresponding to the condition, out of range.

The required 0 message in CQU field shall be sent along with the ACK, independent of whether or not an actual CQI report is scheduled.  If there was an actual CQI message scheduled, then the all 0 message supersedes the actual value.

The Node B Scheduler may use this information to revert to a retransmission of the earlier Packet or Packets.

3.2. Analysis and Justification

The combination of ACK and out of range channel condition are virtually impossible to simultaneously occur.  Therefore, this combination may be assigned to have a special meaning; i.e. the Revert Message.

By employing this signaling agreement, the HSDPA process can support the Revert Process without introducing any special waveform modifications and their associated processing.  The actual ACK/NACK decision process is unmodified in the Node B Processor so there is no associated increase in probability of error.

Furthermore, the use or non use of the revert information may remain designer’s choice and need not be mandated by the Standard. 

The natural use of the combined message, ACK and worst case signal quality is lost, but this is a meaningless scenario.

4. Conclusion

It is proposed to support the Revert Message using the impossible combination of ACK and worst case CQI.  

This feature can be included without any disruption of the current baseline concept or baseline signal and signal processing design.

The use or non-use of the Revert information can remain at the discretion of the NodeB System Designer and/or the Operator.

Draft CR for 25.214 is included.
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