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1. Introduction

LTE control signalling has intensively been discussed in RAN1. However, we have some concerns about the current RAN1 approach, because two main aspects below would not be clear:

· What is the key performance?

· What is the target quality?

It is true that these two aspects have already been considered in the RAN1 discussions so far, but it seems obscure.

The aim of this contribution is to clarify what kind of performance should be essential, and what value the target quality should be. The proposed target quality is basically derived from HSDPA control signalling.
2. Discussions
2.1. DL Control Signalling

The signalling related issues are listed below:
1) DL scheduling information miss detection
DL scheduling information miss detection means the case of not detecting DL scheduling information even though it is sent. The combination of DL scheduling information miss detection and DTX to ACK error (for DL-SCH) has an impact on higher layer protocols, i.e. it leads to a higher layer error.

The proposed target quality is 1e-2. As a result, false ACK probability is 1e-4, which is derived from the combination of DL scheduling information miss detection and DTX to ACK error (for DL-SCH).

2) UL scheduling grant miss detection
UL scheduling grant miss detection means the case of not detecting UL scheduling grant even though it is sent. 

The proposed target quality is 1e-2.
3) NACK to ACK error (for UL-SCH)

NACK to ACK error (for UL-SCH) means the case of detecting ACK when NACK is sent. Increased NACK to ACK error has an impact on higher layer protocols.
The proposed target quality is 1e-4.
4) ACK to NACK error (for UL-SCH)

ACK to NACK error (for UL-SCH) means the case of detecting NACK when ACK is sent. This event would cause collisions with other UE’s transmissions, because UE, receiving NACK, would re-transmit UL-SCH. 

The proposed target quality is 1e-4.
It is noted that DTX does not happen in ACK/NACK for UL-SCH.
2.2. UL Control Signalling

The signalling related issues are listed below:
1) ACK miss detection (for DL-SCH)
ACK miss detection means the case of detecting DTX or NACK when ACK is sent. Increased ACK miss detection increases unnecessary retransmissions of DL-SCH, which might degrade DL throughput.
It is noted that target quality does not depend on transmission schemes, such as multiplexed with CQI, multiplexed with UL-SCH, and transmitted without multiplexing.

The proposed target quality is 1e-2.
2) DTX to ACK error (for DL-SCH)
DTX to ACK error means the case of detecting ACK even though neither ACK nor NACK is sent. The combination of DL scheduling information miss detection and DTX to ACK error (for DL-SCH) has an impact on higher layer protocols, i.e. it leads to a higher layer error.

It is noted that target quality does not depend on transmission schemes, such as multiplexed with CQI, multiplexed with UL-SCH, and transmitted without multiplexing.

The proposed target quality is 1e-2. As a result, false ACK probability is 1e-4, which is derived from the combination of DL scheduling information miss detection and DTX to ACK error (for DL-SCH).
3) NACK to ACK error (for DL-SCH)

NACK to ACK error (for DL-SCH) means the case of detecting ACK when NACK is sent. Increased NACK to ACK error has an impact on higher layer protocols. This event might be very rare case, when DTX threshold is set to high in order to reduce the probability of DTX to ACK error (for DL-SCH).
It is noted that target quality does not depend on transmission schemes, such as multiplexed with CQI, multiplexed with UL-SCH, and transmitted without multiplexing.

The proposed target quality is 1e-4.
4) CQI erroneous detection
This event directly impacts on DL throughput performance, because erroneous CQIs would degrade AMC performance and DL scheduling performance. 

It is noted that target quality does not depend on transmission schemes, such as multiplexed with ACK, multiplexed with UL-SCH, and transmitted without multiplexing.

The proposed target quality is 1e-2.

Other control signalling, such as scheduling request, might be added in the list above. 
3. Conclusions
In this contribution, we clarified the key performance and the target quality in LTE control signalling. The target quality, which needs to be clarified, is summarized in Table 1 and Table 2. The values in the brackets are proposed as a starting point for discussions, which are based on HSDPA. Other events might be added if necessary.
We propose that RAN1 should first agree on these tables in order to study control signalling in more practical scenarios.

Table 1 DL control signalling
	Event
	Target quality

	DL scheduling information miss detection
	T. B. D. (1e-2)

	UL scheduling grant miss detection
	T. B. D. (1e-2)

	NACK to ACK error (for UL-SCH)
	T. B. D. (1e-4)

	ACK to NACK error (for UL-SCH)
	T. B. D. (1e-4)

	To be added (if necessary)
	


Table 2 UL control signalling

	Event
	Target quality

	ACK miss detection (for DL-SCH)
	T. B. D. (1e-2)

	DTX to ACK error (for DL-SCH)
	T. B. D. (1e-2)

	NACK to ACK error (for DL-SCH)
	T. B. D. (1e-4)

	CQI error
	T. B. D. (1e-2)

	To be added (if necessary)
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