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1. Introduction
It was agreed in RAN1 #50 that CQI, PMI and rank can be transmitted on PUCCH and PUSCH [1].

The exact target quality level for CQI was agreed in RAN1 #49 [2], but there has been no discussion about the target quality for PMI and rank until now. 
We believe that there is a need to discuss the target quality levels for PMI and rank, and we propose that rank should have different target quality levels compared to CQI and PMI.

2. Consideration of target quality levels for rank
Rank is basic information for SU-MIMO transmission. Reference [3] shows that rank information is a kind of format information, as described below.

· Rank 1

· CQI: same amount of bits as single stream transmission

· PMI: 3 (4) bits per 

· order of 5 adjacent RBs or

· whole or subset of RBs

· Rank 2

· CQI: increased by 60-100% compared to single stream transmission [7][8]

· PMI: 2 (4) bits per

· order of 5 adjacent RBs or

· whole or subset of RBs

Reference [3] also shows the following descriptions.
· This indicates 1% of rank reporting error has much impact for sector throughput than rank reporting delay if the delay is small, e.g. within 20ms.
· On the other hand 10% of feedback error on rank reporting causes a certain performance loss. We can see similar tendency of rank reporting interval from link level results as well.
Currently, the Uplink Control Signaling Target Quality Levels agreed by RAN1 only set the CQI block error rate and the ACK/Nack error rate target levels as in Table 1[2]. If we assume that the target quality level for rank will be the same as for CQI, it will cause a performance loss. 
Therefore we propose that RAN WG1 discuss and set different target quality levels for RANK and PMI, but as a minimum, at least for RANK. Moreover we believe that the target quality levels for RANK should be higher than the CQI error rate and PMI. This is shown in a proposed modification to the agreed-to Table 1 below
Table 1 Uplink control signaling target quality.

	Event
	Target quality

	ACK miss detection (for DL-SCH)
	(1e-2)

	DTX to ACK error (for DL-SCH)
	(1e-2)

	NACK to ACK error (for DL-SCH)
	(1e-4)

	CQI block error rate
	FFS (1e-2 ~ 1e-1)

	PMI TARGET ERROR RATE
	(1e-2 ~ 1e-1)(proposed)

	RANK TARGET ERROR RATE
	(1e-4~1e-3)(proposed)


3. Conclusions
We propose that:
· At least for RANK, different target quality levels should be set compared to PMI/CQI levels.
· We propose that the target quality levels for RANK should be in the range of 1e-4~1e-3.

· We propose that the target quality levels for PMI should be in the range of 1e-2~1e-1.
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