3GPP TSG RAN WG1 Meeting #54
R1-083046
Jeju, South Korea, 18-22 August, 2008

Agenda Item:    6.3
Source:             Huawei
Title:                  Delta value for PUCCH power control
Document for:  Discussion and Decision
1. Introduction
The value of the dependent term Delta in the power control formula for PUCCH in [1] has not been fully specified yet. In Warsaw meeting, some simulation results regarding format 1/1a/1b/2 were presented in [2][3]. However, the Delta values for format 2a and 2b have not been clearly revealed and whether the Delta value is dependent on the velocity of UE is still TBD. 
In this contribution, we will provide some simulation results to further define the Delta.
2. Link Simulation for PUCCH
In order to determine the Delta value for PUCCH PC formula, link-level simulation is used. The block error rates versus SNR performance figures for different PUCCH formats, including format 1a, 1b, 2, 2a and 2b, are presented. All possible CQI payload sizes are also considered. As stated in [2], it is also believed that the Delta values are relatively fixed to a certain degree under different simulation assumptions.
Common simulation parameters are ETU-9 channel, 10MHz system bandwidth, normal cyclic prefix, and 1x2 antenna configurations. In particular, two velocity scenarios are studied, which are 70Hz Doppler and 300Hz Doppler. Error requirements of P(ACK miss detection) and P(DTX->ACK) are both assumed to be 1%.
Note that we take format 1a as the reference PUCCH format to define Delta value and a fixed value of 3dB exists for format 1b compared to format 1a. For better illustration, performance curves of CQI size of 4, 7, 11bits are showed only. During the simulation, it is noted that the velocity only affects the performance of format 2a/2b, so the curves related to high velocity for other formats are not presented in this contribution.
From these figures, some points can be observed,

1. Under low velocity assumption, though the Delta values for format 2 and 2a are nearly the same in the cases of high CQI payload (larger than 7 bits), the offset is up to 1db for low CQI payload, which can not be ignored.
2. Under low velocity assumption, the offsets between format 2a and 2b become obvious and decrease with the CQI payload. While under high velocity assumption, the offsets are approximately fixed to 0.4db.
3. For format 2a, the offsets between high and low speed are relatively fixed for every CQI payload scenario, which are around 0.8dB. For format 2b, the offsets between high and low speed are quite small, except for 10-bit and 11-bit CQI. 
Based on the points above, it seems difficult to identify an approximation formula related to CQI payload, unless large performance differences (e.g. 1dB) are tolerable. Moreover, for the definition of Delta value, velocity should be taken into account.
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Figure 1
Performance for PUCCH format 1a/2/2a/2b.
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Figure 2
Performance for PUCCH format 2a/2b in different velocity cases, i.e. 70Hz and 300Hz Doppler.

The Delta values measured from these performance figures are showed in Table 1.

Table 1 Measured Delta values for different PUCCH formats

	PUCCH Format
	Content
	Modulation
	Assumed Error Requirement
	Measured Delta

	
	
	
	
	70Hz Doppler
	300Hz Doppler

	1a
	1-bit A/N
	BPSK
	1%
	0
	0

	1b
	2-bit A/N
	QPSK
	1%
	3dB
	3dB

	2
	4-bit CQI
	QPSK
	1%
	0.8dB
	0.8dB

	
	5-bit CQI
	
	
	1.2dB
	1.2dB

	
	6-bit CQI
	
	
	2.4dB
	2.4dB

	
	7-bit CQI
	
	
	3.8dB
	3.8dB

	
	8-bit CQI
	
	
	4.1dB
	4.1dB

	
	9-bit CQI
	
	
	4.4dB
	4.4dB

	
	10-bit CQI
	
	
	5.0dB
	5.0dB

	
	11-bit CQI
	
	
	6.3dB
	6.3dB

	2a
	4-bit CQI+1-bit A/N
	QPSK+BPSK
	1%
	1.8dB
	2.5dB

	
	5-bit CQI+1-bit A/N
	
	
	2.0dB
	3.4dB

	
	6-bit CQI+1-bit A/N
	
	
	3.8dB
	4.4dB

	
	7-bit CQI+1-bit A/N
	
	
	4.0dB
	4.7dB

	
	8-bit CQI+1-bit A/N
	
	
	4.2dB
	5.0dB

	
	9-bit CQI+1-bit A/N
	
	
	4.5dB
	5.4dB

	
	10-bit CQI+1-bit A/N
	
	
	4.9dB
	5.7dB

	
	11-bit CQI+1-bit A/N
	
	
	6.3dB
	7.1dB

	2b
	4-bit CQI+2-bit A/N
	QPSK+QPSK
	1%
	3.2dB
	2.9dB

	
	5-bit CQI+2-bit A/N
	
	
	3.7dB
	3.5dB

	
	6-bit CQI+2-bit A/N
	
	
	4.9dB
	4.7dB

	
	7-bit CQI+2-bit A/N
	
	
	5.0dB
	5.0dB

	
	8-bit CQI+2-bit A/N
	
	
	5.2dB
	5.5dB

	
	9-bit CQI+2-bit A/N
	
	
	5.3dB
	5.8dB

	
	10-bit CQI+2-bit A/N
	
	
	5.7dB
	6.4dB

	
	11-bit CQI+2-bit A/N
	
	
	6.7dB
	7.4dB


3. Definition of Delta Values

It is proposed that the Delta value for each PUCCH format can be defined as the summation of basic value and signaled value.

The basic Delta values for all different PUCCH formats are proposed in Table 2, which are quantified with 0.5dB resolution based on Table 1 above. And the values are averaged over different velocity scenarios.
 According to [1], 2-bit value should be signaled to indicate the Delta value, and we propose to set these 4 signaled values to {-2, 0, 1, 2}dB. Default value is 0, when no RRC signaling is available.
Table 2 Proposed basic Delta values
	PUCCH Format
	Content
	Modulation
	Assumed Error Requirement
	Proposed basic Delta

	1a
	1-bit A/N
	BPSK
	1%
	0

	1b
	2-bit A/N
	QPSK
	1%
	3dB

	2
	4-bit CQI
	QPSK
	1%
	1.0dB

	
	5-bit CQI
	
	
	1.0dB

	
	6-bit CQI
	
	
	2.5dB

	
	7-bit CQI
	
	
	4.0dB

	
	8-bit CQI
	
	
	4.0dB

	
	9-bit CQI
	
	
	4.5dB

	
	10-bit CQI
	
	
	5.0dB

	
	11-bit CQI
	
	
	6.5dB

	2a
	4-bit CQI+1-bit A/N
	QPSK+BPSK
	1%
	2.0dB

	
	5-bit CQI+1-bit A/N
	
	
	3.0dB

	
	6-bit CQI+1-bit A/N
	
	
	4.0dB

	
	7-bit CQI+1-bit A/N
	
	
	4.5dB

	
	8-bit CQI+1-bit A/N
	
	
	4.5dB

	
	9-bit CQI+1-bit A/N
	
	
	5.0dB

	
	10-bit CQI+1-bit A/N
	
	
	5.5dB

	
	11-bit CQI+1-bit A/N
	
	
	6.5dB

	2b
	4-bit CQI+2-bit A/N
	QPSK+QPSK
	1%
	3.0dB

	
	5-bit CQI+2-bit A/N
	
	
	3.5dB

	
	6-bit CQI+2-bit A/N
	
	
	5.0dB

	
	7-bit CQI+2-bit A/N
	
	
	5.0dB

	
	8-bit CQI+2-bit A/N
	
	
	5.5dB

	
	9-bit CQI+2-bit A/N
	
	
	5.5dB

	
	10-bit CQI+2-bit A/N
	
	
	6.0dB

	
	11-bit CQI+2-bit A/N
	
	
	7.0dB


4. Conclusion

In this contribution, we further define the Delta value for PUCCH power control formula and propose the following solutions.
· Delta value should be defined as the summation of basic value, selected in Table 2 and 2-bit signaled value, proposed to be {-2, 0 , 1, 2}dB.
· The relationship between Delta value and CQI payload size seems irregular, so it is more suitable to define the basic value in a look-up table.
· Velocity indeed affects Delta value.
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