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1. Introduction

During the recent meetings, there has been discussions on reducing the UE maximum transmit power during HS-DPCCH transmission, in order to relax the back-off requirement pressed on the UE PA.  In [1][2], CRs for Rel-5 and Rel-6 has beenn prepared, and the following reduction in the UE maximum transmit power is being proposed for UE power classes 3 and 4.

· If HS-DPCCH is transmitted either fully or partially during a DPCH time slot, then the UE max power can be reduced for that DPCH time slot by 

a) 1dB if 13/15 ( (c/(d ( 15/8
b) 2dB if 15/7 ( (c/(d ( 15/0
In this contribution, we provide simulation results showing the impact of this UE maximum transmit power reduction proposal to the uplink cell coverage of the already deployed network that is Rel-99 based 

2. Cell coverage evaluation

2.1. Methodology

In order to evaluate the impact UE maximum transmit power reduction on the uplink cell coverage, a reference cell radius should be made clear first.  In this contribution, the reference cell radius was chosen to be such that the conditions in Table 1 can be served with 100% coverage.

Table 1 – Reference 100% Rel-99 cell coverage

	TFC
	64kbps DTCH + 3.4kbps DCCH

	(c/(d
	8/15

	TTI
	20ms

	BLER
	1%


Then, the required total Ec/Io for the reference case and the TFCs in Table 2 with HS-DPCCH transmission were obtained through link simulations.  Note that in the link simulations, a soft handover case (selective combining at the RNC data from 2 BTS) was modelled, as UEs near the cell edge will most likely be in such a situation.

Table 2 – Evaluated TFCs

	
	DTCH
	DCCH
	Power Control
	PC Target
	DTCH TTI
	(c/(d

	TFC#1

(Reference)
	64kbps
	3.4kbps
	DTCH BLER

(Outer Loop)
	1%
	20ms
	8/15

(Reference)

	TFC#2
	32kbps
	 0.0kbps
	DTCH BLER

(Outer Loop)
	1%
	20ms
	11/15

(Computed)

	TFC#3
	16kbps
	 0.0kbps
	DTCH BLER

(Outer Loop)
	1%
	20ms
	15/14

(Computed)

	TFC#4
	0kbps
	3.4kbps
	DPCCH SIR

(Inner Loop)
	DPCCH SIR

of TFC#1
	-
	15/7

(Computed)


As in Table 2, only TFCs with rates lower than 64kbps are evaluated in this contribution, since for those TFCs with higher rates than 64kbps, the (c/(d values do not fall in the UE maximum transmit power reduction range proposed in [1][2].

Also, for the reference 64kbps+3.4kbps TFC, (c/(d=8/15 was chosen to be a typical value.  (c/(d for the rest of the TFCs were computed from the reference.

As for the HS-DPCCH parameters, those shown in Table 3 were used.  To simulate the worst-case scenario, CQI feedback cycle was set to 2ms, and CQI power offset was set equal to that of the Ack power offset.  Ack repetition factor of 2 was seen to be adequate in the case of soft handover.

Table 3 – HS-DPCCH Parameters

	Ack Repetition Factor
	2

	Ack Power Offset
	6

	CQI Feedback Cycle
	2ms

	CQI Repetition Factor
	1

	CQI Power Offset
	Set equal to Ack power offset


In the link simulations, the Ack power offset was varied to see which value meets the requirement of Pr[Ack->DTX] < 1%.  Results for the PB3 path model is shown in Figure 1, and from this result, we conclude with a Ack power offset of 6 ((hs/(c=19/15).
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Figure 1 – Determination of HS-DPCCH Power Offset

From the above-mentioned conditions, the required Ec/Io was calculated for each TFC, and their corresponding cell coverage was evaluated by plugging in the Ec/Io values into the link budget.

2.2. Results

In Table 4 below, the coverage results obtained from the conditions mentioned in section 2.1 are shown.

Table 4 – Effect on uplink cell coverage of the proposed UE maximum transmit power reduction

	TFC

with or w/o HS
	64k+3.4k

w/o HS
(Reference)
	64k+3.4k
with HS
	32k

with HS
	16k

with HS
	3.4k
with HS

	(c/(d
	8/15
	8/15
	11/15
	15/14
	15/7

	(hs/(c
	19/15
	19/15
	19/15
	19/15
	19/15

	Required Ec/Io

(Relative to the reference)
	0
	+1.3dB
	-0.4dB
	-1.3dB
	-2.1dB

	Proposed UE power reduction
	-
	0dB
	0dB
	1dB
	2dB

	Cell radius

(Relative to the reference)
	1
	91.7%
	102.7%
	102.0%
	100.7%


Looking at the table, it can be observed that the Rel-99 coverage for the 64k+3.4k TFC can just be met with the 32k, 16k and 3.4k TFCs plus HS-DPCCH, even with the proposed power reduction

3. Conclusion

In this contribution, we provided simulation results showing the impact of this UE maximum transmit power reduction proposal in [1] and [2], to the uplink cell coverage of the already deployed network that is Rel-99 based.

With the following proposal in [1] and [2] to reduce UE maximum transmit power:

· If HS-DPCCH is transmitted either fully or partially during a DPCH time slot, then the UE max power can be reduced for that DPCH time slot by 

a) 1dB if 13/15 ( (c/(d ( 15/8
b) 2dB if 15/7 ( (c/(d ( 15/0
the impact on uplink cell coverage was investigated in this contribution.  The results are summarized in Table 4 in the above section. 

Reference

[1] RP-040231, UE maximum output power with HS-DPCCH, Motorola, Nokia, NEC, NTT DoCoMo, Panasonic, Fujitsu
[2] RP-040232, UE maximum output power with HS-DPCCH, Motorola, Nokia, NEC, NTT DoCoMo, Panasonic, Fujitsu
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