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1. Introduction
PAR issue with HS-DPCCH has been discussed in RAN1 and RAN4. In this document, we propose a compromised approach for PAR impact and uplink cell coverage.
The proposal is UE's maximum output power is reduced by 1dB when typical traffic is sent. But in the case of power class 1/2/3, current tolerance allowed +1/-3 dB is modified to +2/-2 dB. This modification of tight requirement of the tolerance results no difference of uplink cell coverage in worst case tolerance design. In addition, total maximum output power is reduced by 2dB in some beta factor combinations. Some beta factor combinations means DPCCH beta factor is higher than DPDCH beta factor and HS-DPCCH is transmitted. These beta factor combinations are chosen for not to have system impact. The summary of the proposal is shown below:
	HS-DPCCH is transmitted

and DPCCH beta factor <= DPDCH beta factor
	- In power class 1, 2 and 3, maximum output power is 1dB down and tolerance is modified from +1/-3 dB to +2/-2 dB
- In power class 4, no modification

	HS-DPCCH is transmitted

and DPCCH beta factor > DPDCH beta factor
	- In power class 1, 2 and 3, maximum output power is 2dB down

- In power class 4, maximum output power is 1dB down

	The other cases
	- No modification


According to this proposal, the worst case beta factors from PAR point of view are DPCCH: DPDCH is 15:15 and △hs for HS-DPCCH is 19/15. We estimate required back-off is reduced from 2.2dB to 0.6dB.
2. Comparison of proposals
In this section, we compare following three approaches of power reduction based on beta factor combinations. 
- The previous Panasonic proposal in [1] 
- Proposal in RAN4 LS [8] 
- New proposal

In [1], Panasonic proposed to reduce maximum power requirement at DPDCH beta factor is zero and to eliminate beta setting that DPDCH is lower power than DPCCH. The illustration of the proposal is shown in table 1. Table 1 shows all possible combinations of beta factors except compressed mode. Beta factors shown in red were proposed to be removed and beta factors shown in yellow were proposed to reduce the maximum transmission power. The problem of this proposal is DPCCH has more power than DPDCH is required in case of just only CRC transmission (for outer loop behaviour). For example, if one calculates beta factor based on "computed gain factors" specified in section 5.1.2.4.2 of TS25.101 and 12.2kbps DPDCH in TS25.101 is used as a reference, the beta setting for CRC only is DPCCH/DPDCH beta factor is 15/6. Therefore, the case that DPCCH has more power than DPDCH should not be eliminated.
Table 1. Power behaviour in different beta factor proposed in [1]

	
	
	HS-DPCCH / DPCCH ratio

	DPCCH
	DPDCH
	0/15
	5/15
	6/16
	8/15
	9/15
	12/15
	15/15
	19/15
	24/15
	30/15

	1
	15
	
	
	
	
	
	
	
	
	
	　

	2
	15
	
	
	
	
	
	
	
	
	
	　

	3
	15
	
	
	
	
	
	
	
	
	
	　

	4
	15
	
	
	
	
	
	
	
	
	
	　

	5
	15
	
	
	
	
	
	
	
	
	
	　

	6
	15
	
	
	
	
	
	
	
	
	
	　

	7
	15
	
	
	
	
	
	
	
	
	
	　

	8
	15
	
	
	
	
	
	
	
	
	
	　

	9
	15
	
	
	
	
	
	
	
	
	
	　

	10
	15
	
	
	
	
	
	
	
	
	
	　

	11
	15
	
	
	
	
	
	
	
	
	
	　

	12
	15
	
	
	
	
	
	
	
	
	
	　

	13
	15
	
	
	
	
	
	
	
	
	
	　

	14
	15
	
	
	
	
	
	
	
	
	
	　

	15
	15
	
	
	
	
	
	
	
	
	
	　

	15
	14
	
	
	
	
	
	
	
	
	
	　

	15
	13
	
	
	
	
	
	
	
	
	
	　

	15
	12
	
	
	
	
	
	
	
	
	
	　

	15
	11
	
	
	
	
	
	
	
	
	
	　

	15
	10
	
	
	
	
	
	
	
	
	
	　

	15
	9
	
	
	
	
	
	
	
	
	
	　

	15
	8
	
	
	
	
	
	
	
	
	
	　

	15
	7
	
	
	
	
	
	
	
	
	
	　

	15
	6
	
	
	
	
	
	
	
	
	
	　

	15
	5
	
	
	
	
	
	
	
	
	
	　

	15
	4
	
	
	
	
	
	
	
	
	
	　

	15
	3
	
	
	
	
	
	
	
	
	
	　

	15
	2
	
	
	
	
	
	
	
	
	
	　

	15
	1
	
	
	
	
	
	
	
	
	
	　

	15
	0
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　


In [8], RAN4 send a LS on reducing maximum power requirement when HS-DPCCH is transmitted. The illustration of the proposal is shown in table 2. In Beta factor shown in yellow, it was proposed to reduce the maximum power by approximately 2dB.
Table 2. Power behaviour in different beta factor proposed in [8]

	
	
	HS-DPCCH / DPCCH ratio

	DPCCH
	DPDCH
	0/15
	5/15
	6/15
	8/15
	9/15
	12/15
	15/15
	19/15
	24/15
	30/15

	1
	15
	
	
	
	
	
	
	
	
	
	　

	2
	15
	
	
	
	
	
	
	
	
	
	　

	3
	15
	
	
	
	
	
	
	
	
	
	　

	4
	15
	
	
	
	
	
	
	
	
	
	　

	5
	15
	
	
	
	
	
	
	
	
	
	　

	6
	15
	
	
	
	
	
	
	
	
	
	　

	7
	15
	
	
	
	
	
	
	
	
	
	　

	8
	15
	
	
	
	
	
	
	
	
	
	　

	9
	15
	
	
	
	
	
	
	
	
	
	　

	10
	15
	
	
	
	
	
	
	
	
	
	　

	11
	15
	
	
	
	
	
	
	
	
	
	　

	12
	15
	
	
	
	
	
	
	
	
	
	　

	13
	15
	
	
	
	
	
	
	
	
	
	　

	14
	15
	
	
	
	
	
	
	
	
	
	　

	15
	15
	
	
	
	
	
	
	
	
	
	　

	15
	14
	
	
	
	
	
	
	
	
	
	　

	15
	13
	
	
	
	
	
	
	
	
	
	　

	15
	12
	
	
	
	
	
	
	
	
	
	　

	15
	11
	
	
	
	
	
	
	
	
	
	　

	15
	10
	
	
	
	
	
	
	
	
	
	　

	15
	9
	
	
	
	
	
	
	
	
	
	　

	15
	8
	
	
	
	
	
	
	
	
	
	　

	15
	7
	
	
	
	
	
	
	
	
	
	　

	15
	6
	
	
	
	
	
	
	
	
	
	　

	15
	5
	
	
	
	
	
	
	
	
	
	　

	15
	4
	
	
	
	
	
	
	
	
	
	　

	15
	3
	
	
	
	
	
	
	
	
	
	　

	15
	2
	
	
	
	
	
	
	
	
	
	　

	15
	1
	
	
	
	
	
	
	
	
	
	　

	15
	0
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　


Our new proposal is shown in table 3. The difference from the one in RAN4 LS is the amount of power reduction is different depending whether DPCCH has higher power than DPDCH. In table 3, the maximum power is reduced by 1dB in light blue area. The maximum power is reduced 2dB in yellow area.
Table 3. New proposal to reduce PAR impact

	
	
	HS-DPCCH / DPCCH ratio

	DPCCH
	DPDCH
	0/15
	5/15
	6/15
	8/15
	9/15
	12/15
	15/15
	19/15
	24/15
	30/15

	1
	15
	
	
	
	
	
	
	
	
	
	　

	2
	15
	
	
	
	
	
	
	
	
	
	　

	3
	15
	
	
	
	
	
	
	
	
	
	　

	4
	15
	
	
	
	
	
	
	
	
	
	　

	5
	15
	
	
	
	
	
	
	
	
	
	　

	6
	15
	
	
	
	
	
	
	
	
	
	　

	7
	15
	
	
	
	
	
	
	
	
	
	　

	8
	15
	
	
	
	
	
	
	
	
	
	　

	9
	15
	
	
	
	
	
	
	
	
	
	　

	10
	15
	
	
	
	
	
	
	
	
	
	　

	11
	15
	
	
	
	
	
	
	
	
	
	　

	12
	15
	
	
	
	
	
	
	
	
	
	　

	13
	15
	
	
	
	
	
	
	
	
	
	　

	14
	15
	
	
	
	
	
	
	
	
	
	　

	15
	15
	
	
	
	
	
	
	
	
	
	　

	15
	14
	
	
	
	
	
	
	
	
	
	　

	15
	13
	
	
	
	
	
	
	
	
	
	　

	15
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	15
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	15
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	15
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	15
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	15
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	15
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	15
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	15
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	15
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	15
	2
	
	
	
	
	
	
	
	
	
	　

	15
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	15
	0
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　


3. Why the difference of the max power in different beta factor?
The back-off required is different depending on beta factors. Our estimation of require back-off is shown in Figure 1. The beta factors that DPCCH has higher than DPDCH require additional PA back off.
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Figure 1. Additional PA back off in different beta factors

If some traffic like 12.2 kbps voice or 32, 64 kbps packet is transmitted, normal configuration of the network should DPDCH power is higher than DPCCH. For example, the beta configuration used in TS25.101 is following:

12.2kbps DPDCH
Beta_c : Beta_d =  8:15
64kbps DPDCH

Beta_c : Beta_d =  5:15
144kbps DPDCH

Beta_c : Beta_d =  4:15
384kbps DPDCH

Beta_c : Beta_d =  4:15
The uplink cell coverage should be designed at the condition that some traffic is sent. So the uplink cell coverage should be designed when DPDCH power is higher than DPCCH.
In cases that DPCCH power is higher than DPDCH power, close look shows following behaviour. 

At first, we explain the case of DPDCH is DTXed. When DPDCH is DTXed, UE may transmit only DPCCH with full power if inner loop power control pattern indicate. But at the beginning slot of DPDCH non-DTX frame, DPCCH power is reduced to meet the maximum transmission requirement. So this power increase of DPCCH in DPDCH DTX frame is not obtained in non-DTX frame. 
The similar discussion is true in case of DPCCH is higher power than DPDCH. I.e. the power increase in DPCCH at "DPCCH power > DPDCH power" is not obtained in case "DPDCH power > DPCCH power". The addition of HS-DPCCH does not change the conclusion. This UE behaviour is illustrated in Fig 2 and Fig 3.

[image: image2.emf]DPDCH DPDCH

The end slot of

non-DTX frame

The begining slot

of non-DTX frame

HS-DPCCH

DPCCH

DPCCH/HS-DPCCH power might

increase by inner power control

At this point power scaling is carried

out to meet maximum transmission

power requirement.

Maximum allowed

tranmission power

Fig 2. Current UE behaviour: UE transmit higher power in case of DPDCH is DTXed
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Fig 3. UE behaviour when UE's DPCCH transmit power is not increased than one of non-DTX frame
Fig 3 shows the case UE's DPCCH power increases. In case of DPCCH power is reduced by inner loop power control, no difference from current behaviour.
As next step, we calculate how much total power is reduced when UE DPCCH power does not increase than the power when DPDCH is transmitted i.e. how much power could be reduced if maximum DPCCH power is set at DPCCH/DPDCH beta factor is 15/15.

Table 4 shows DPCCH power percentage in total power at different beta factors. Table 5 shows DPCCH power ratio in this condition. Here 100% is no power reduction case. The area shown in light yellow uses DPCCH power at DPCCH/DPDCH beta factor is 15/15.
Table 4. Current DPCCH power ratio in different beta setting

	
	HS-DPCCH / DPCCH ratio

	DPCCH
	DPDCH
	0/15
	5/15
	6/15
	8/15
	9/15
	12/15
	15/15
	19/15
	24/15
	30/15

	1
	15
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	2
	15
	2%
	2%
	2%
	2%
	2%
	2%
	2%
	2%
	2%
	2%

	3
	15
	4%
	4%
	4%
	4%
	4%
	4%
	4%
	4%
	4%
	3%

	4
	15
	7%
	7%
	7%
	7%
	6%
	6%
	6%
	6%
	6%
	5%

	5
	15
	10%
	10%
	10%
	10%
	10%
	9%
	9%
	9%
	8%
	7%

	6
	15
	14%
	14%
	13%
	13%
	13%
	13%
	12%
	11%
	10%
	9%

	7
	15
	18%
	18%
	17%
	17%
	17%
	16%
	15%
	14%
	12%
	10%

	8
	15
	22%
	22%
	21%
	21%
	21%
	19%
	18%
	16%
	14%
	12%

	9
	15
	26%
	26%
	25%
	25%
	24%
	23%
	21%
	19%
	16%
	13%

	10
	15
	31%
	30%
	29%
	28%
	28%
	26%
	24%
	21%
	17%
	14%

	11
	15
	35%
	34%
	33%
	32%
	31%
	29%
	26%
	22%
	18%
	15%

	12
	15
	39%
	37%
	37%
	35%
	34%
	31%
	28%
	24%
	20%
	15%

	13
	15
	43%
	41%
	40%
	38%
	37%
	34%
	30%
	25%
	20%
	16%

	14
	15
	47%
	44%
	43%
	41%
	40%
	36%
	32%
	27%
	21%
	16%

	15
	15
	50%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	14
	53%
	50%
	49%
	46%
	45%
	40%
	35%
	29%
	23%
	17%

	15
	13
	57%
	54%
	52%
	49%
	47%
	42%
	36%
	30%
	23%
	17%

	15
	12
	61%
	57%
	56%
	52%
	50%
	44%
	38%
	31%
	24%
	18%

	15
	11
	65%
	61%
	59%
	55%
	53%
	46%
	39%
	32%
	24%
	18%

	15
	10
	69%
	64%
	62%
	58%
	55%
	48%
	41%
	33%
	25%
	18%

	15
	9
	74%
	68%
	66%
	61%
	58%
	50%
	42%
	34%
	26%
	19%

	15
	8
	78%
	72%
	69%
	64%
	61%
	52%
	44%
	35%
	26%
	19%

	15
	7
	82%
	75%
	73%
	67%
	63%
	54%
	45%
	35%
	26%
	19%

	15
	6
	86%
	79%
	76%
	69%
	66%
	56%
	46%
	36%
	27%
	19%

	15
	5
	90%
	82%
	79%
	72%
	68%
	57%
	47%
	37%
	27%
	20%

	15
	4
	93%
	85%
	81%
	74%
	70%
	58%
	48%
	37%
	28%
	20%

	15
	3
	96%
	87%
	83%
	76%
	71%
	60%
	49%
	38%
	28%
	20%

	15
	2
	98%
	89%
	85%
	77%
	73%
	60%
	50%
	38%
	28%
	20%

	15
	1
	100%
	90%
	86%
	78%
	73%
	61%
	50%
	38%
	28%
	20%

	15
	0
	100%
	90%
	86%
	78%
	74%
	61%
	50%
	38%
	28%
	20%


Table 5. DPCCH power ratio if maximum DPCCH power is set at DPCCH/DPDCH beta factor is equal
	
	HS-DPCCH / DPCCH ratio

	DPCCH
	DPDCH
	0/15
	5/15
	6/15
	8/15
	9/15
	12/15
	15/15
	19/15
	24/15
	30/15

	1
	15
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%
	0%

	2
	15
	2%
	2%
	2%
	2%
	2%
	2%
	2%
	2%
	2%
	2%

	3
	15
	4%
	4%
	4%
	4%
	4%
	4%
	4%
	4%
	4%
	3%

	4
	15
	7%
	7%
	7%
	7%
	6%
	6%
	6%
	6%
	6%
	5%

	5
	15
	10%
	10%
	10%
	10%
	10%
	9%
	9%
	9%
	8%
	7%

	6
	15
	14%
	14%
	13%
	13%
	13%
	13%
	12%
	11%
	10%
	9%

	7
	15
	18%
	18%
	17%
	17%
	17%
	16%
	15%
	14%
	12%
	10%

	8
	15
	22%
	22%
	21%
	21%
	21%
	19%
	18%
	16%
	14%
	12%

	9
	15
	26%
	26%
	25%
	25%
	24%
	23%
	21%
	19%
	16%
	13%

	10
	15
	31%
	30%
	29%
	28%
	28%
	26%
	24%
	21%
	17%
	14%

	11
	15
	35%
	34%
	33%
	32%
	31%
	29%
	26%
	22%
	18%
	15%

	12
	15
	39%
	37%
	37%
	35%
	34%
	31%
	28%
	24%
	20%
	15%

	13
	15
	43%
	41%
	40%
	38%
	37%
	34%
	30%
	25%
	20%
	16%

	14
	15
	47%
	44%
	43%
	41%
	40%
	36%
	32%
	27%
	21%
	16%

	15
	15
	50%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	14
	53%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	13
	57%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	12
	61%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	11
	65%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	10
	69%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	9
	74%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	8
	78%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	7
	82%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	6
	86%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	5
	90%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	4
	93%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	3
	96%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	2
	98%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	1
	100%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%

	15
	0
	100%
	47%
	46%
	44%
	42%
	38%
	33%
	28%
	22%
	17%


Table 6 shows possible whole power reduction expressed in dB. HS-DPCCH power is set as proportional to DPCCH. Therefore reduction of DPCCH reduces HS-DPCCH power although the HS-DPCCH power in case of DPCCH: DPDCH = 15:15 is maintained. The important area in DPCCH>DPDCH beta factor is the beta setting for CRC only transmission. The beta setting for CRC only is DPCCH/DPDCH beta factor is around 15/6. In these areas, around 1 dB reduction in total power is equivalent DPCCH power to the power at DPCCH/DPDCH beta factor is 15/15. Therefore we propose 1dB less power requirement at beta factors DPCCH > DPDCH.  
Table 6. Reduction of total power in different beta setting in dB expression
	
	HS-DPCCH / DPCCH ratio

	DPCCH
	DPDCH
	0/15
	5/15
	6/15
	8/15
	9/15
	12/15
	15/15
	19/15
	24/15
	30/15

	1
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	2
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	3
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	4
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	5
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	6
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	7
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	8
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	9
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	10
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	11
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	12
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	13
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	14
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	15
	15
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 
	0.0 

	15
	14
	0.0 
	-0.2 
	-0.2 
	-0.1 
	-0.1 
	-0.1 
	-0.1 
	-0.1 
	-0.1 
	-0.1 

	15
	13
	0.0 
	-0.3 
	-0.3 
	-0.3 
	-0.3 
	-0.3 
	-0.3 
	-0.2 
	-0.2 
	-0.2 

	15
	12
	0.0 
	-0.5 
	-0.5 
	-0.5 
	-0.5 
	-0.4 
	-0.4 
	-0.4 
	-0.3 
	-0.2 

	15
	11
	0.0 
	-0.7 
	-0.7 
	-0.7 
	-0.7 
	-0.6 
	-0.6 
	-0.5 
	-0.4 
	-0.3 

	15
	10
	0.0 
	-0.9 
	-0.9 
	-0.9 
	-0.8 
	-0.8 
	-0.7 
	-0.6 
	-0.5 
	-0.4 

	15
	9
	0.0 
	-1.1 
	-1.1 
	-1.1 
	-1.0 
	-1.0 
	-0.9 
	-0.7 
	-0.6 
	-0.5 

	15
	8
	0.0 
	-1.4 
	-1.3 
	-1.3 
	-1.3 
	-1.1 
	-1.0 
	-0.9 
	-0.7 
	-0.5 

	15
	7
	0.0 
	-1.6 
	-1.6 
	-1.5 
	-1.5 
	-1.3 
	-1.2 
	-1.0 
	-0.8 
	-0.6 

	15
	6
	0.0 
	-1.9 
	-1.8 
	-1.7 
	-1.7 
	-1.5 
	-1.3 
	-1.1 
	-0.8 
	-0.6 

	15
	5
	0.0 
	-2.1 
	-2.0 
	-1.9 
	-1.9 
	-1.6 
	-1.4 
	-1.2 
	-0.9 
	-0.7 

	15
	4
	0.0 
	-2.3 
	-2.3 
	-2.1 
	-2.0 
	-1.8 
	-1.5 
	-1.3 
	-1.0 
	-0.7 

	15
	3
	0.0 
	-2.5 
	-2.4 
	-2.3 
	-2.2 
	-1.9 
	-1.6 
	-1.3 
	-1.0 
	-0.8 

	15
	2
	0.0 
	-2.7 
	-2.6 
	-2.4 
	-2.3 
	-2.0 
	-1.7 
	-1.4 
	-1.0 
	-0.8 

	15
	1
	0.0 
	-2.8 
	-2.7 
	-2.5 
	-2.4 
	-2.0 
	-1.7 
	-1.4 
	-1.1 
	-0.8 

	15
	0
	0.0 
	-2.8 
	-2.7 
	-2.5 
	-2.4 
	-2.1 
	-1.8 
	-1.4 
	-1.1 
	-0.8 


4. Tolerance of UE maximum output power
For the higher power class UEs, the problem of the increase in PAR has a further negative impact. We propose 1dB reduction of UE maximum output power where DPDCH beta factor is higher than DPCCH beta factor and HS-DPCCH is transmitted in power class 1, 2 and 3. On the other hand, we also propose reduction of the tolerance from +1/-3dB to +2/-2dB. According to previous section's discussion we propose further 1dB reduction where DPCCH beta factor is higher than DPDCH beta factor and HS-DPCCH is transmitted.
Table 7: Current UE Power Classes table 

	Operating Band
	Power Class 1
	Power Class 2
	Power Class 3
	Power Class 4

	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	Band I
	+33
	+1/-3
	+27
	+1/-3
	+24
	+1/-3
	+21
	+2/-2

	Band II
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2

	Band III
	-
	-
	-
	-
	+24
	+1/-3
	+21
	+2/-2


The illustration of the maximum power requirement in Power Class 3 is shown in Fig.4. More strict tolerance requirement result no difference of minimum power in the tolerance of UE maximum output power at typical transmission conditions.
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Fig 4 Illustration of the maximum power requirement in Power Class 3

5. Estimation of PA back off

According to above discussion, we propose following:

	HS-DPCCH is transmitted

and DPCCH beta factor <= DPDCH beta factor
	- In power class 1, 2 and 3, maximum output power is 1dB down and tolerance is modified from +1/-3 dB to +2/-2 dB

- In power class 4, no modification

	HS-DPCCH is transmitted

and DPCCH beta factor > DPDCH beta factor
	- In power class 1, 2 and 3, maximum output power is 2dB down

- In power class 4, maximum output power is 1dB down

	The other cases
	- No modification


Back-off required from our proposal is shown in Fig 5. The worst case beta factors from PAR point of view are DPCCH: DPDCH is 15:15 and △hs for HS-DPCCH is 19/15. We estimate required back-off is reduced from 2.2dB to 0.6dB.
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Figure 5. Additional PA back off in different beta factors according to our proposal

5. Other impact analysis
In this section, we discuss impact analysis by this proposal.
5.1 UE behaviour when the maximum output power is set by higher layer signalling
When the maximum output power set by higher layer signalling is lower than the power set by proposed behaviour, the proposed power reduction should not be applied.
5.2 Compressed mode
In compressed mode, the HS-DPCCH beta factor could be different from the values shown in previous tables. But the same rule could be applied for the reduction of the power. I.e. the maximum power is reduced by 1dB if DPCCH beta factor is higher than DPDCH beta factor and if HS-DPCCH is transmitted.
5.3 TFC selection
In TFC selection behaviour, the UE estimates that a certain TFC would require more power than the maximum transmit power. On the power estimation scheme, always HS-DPCCH method/never HS-DPCCH method/actual HS-DPCCH method are discussed [9]. In these schemes, HS-DPCCH aspect is taken into account for the power which used for power estimation. Additional reduction of the maximum power makes double consideration of HS-DPCCH power and adds further reduction for non HS-DPCCH transmission case. Therefore, we propose no modification of the maximum transmit power for TFC selection.
5.4 UE behaviour when HS-DPCCH subframe boundary is not aligned with DPCCH boundary

Whether HS-DPCCH is transmitted either partially or totally within DPCCH slot could be used for the decision of power reduction.
6. Conclusion

In this document, we proposed following scheme to reduce PAPR requirement for HSDPA terminal.
	HS-DPCCH is transmitted

and DPCCH beta factor <= DPDCH beta factor
	- In power class 1, 2 and 3, maximum output power is 1dB down and tolerance is modified from +1/-3 dB to +2/-2 dB

- In power class 4, no modification

	HS-DPCCH is transmitted

and DPCCH beta factor > DPDCH beta factor
	- In power class 1, 2 and 3, maximum output power is 2dB down

- In power class 4, maximum output power is 1dB down

	The other cases
	- No modification


In this approach, no system impact with relieved PAR impact would be expected.
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