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1
Introduction
In the RAN WG1/4 joint meeting in Espoo, the increase in uplink Peak-to-Average Power Ratio (PAR) due to HS-DPCCH transmission was discussed [1-6], and two options to solve this problem were proposed [7]:

1) No power reduction

2) Power reduction (HS-DPCCH transmission dependent, i.e. slot based or TTI [2, 10, …] based)

b. Beta factor dependent power reduction (to meet ACLR requirements).

The understanding is that UE vendors support Option 2b in order to avoid the introduction of high-power PA. On the other hand, operators and network vendors support Option 1 because any reduction of the max transmission power causes a shrink of cell coverage. 

NTT DoCoMo feel that Option 1 is, of course, preferable to Option 2b because any kind of reduction in max transmission power impacts the system. However, we also believe that the reduction might be necessary in some cases in order to reduce the UE complexity and to avoid the delay of the HSDPA services. Considering the release-5 time frame, it is most important to achieve agreements on this issue as soon as possible. Therefore, we proposed Option 2b as a compromising solution at Espoo [1].

If Option 2b would be selected, we need to define the beta factors with respective power reduction.  Both the PA impacts on the UE side and the cell coverage impacts on the network side should be taken into consideration when making these decisions. In R1-040108 [1], we presented the simulation results based on one set of beta factors (DPCCH/DPDCH amplitude ratios) as listed in “Table 1”.  The beta factor values for 64 kbps and 384 kbps cases were chosen to match those of the reference measurement channels in TS25.104 [8].  The beta factor values for 32 kbps and 16 kbps cases were computed based on the beta factor for the 64 kbps case. This one set of beta factors, however, is not sufficient to draw conclusions on the beta factors with respective power reduction values, since beta factors are operator dependent, and different beta factors can be used for one DTCH data rate. This contribution clarifies the beta factors used in practical operations, and aims to set guidelines for defining the beta factors with respective power reduction values.

2     Discussions 

In this section, we present the beta factors for “64 kbps Packet” and “12.2 kbps Speech + 64 kbps Packet”, and set guidelines for the beta factors with respective power reduction values from operator point of view. The RAB parameters are based on TS34.108 [9], and the beta factors for each TFCs are computed based on the beta factor of the maximum TFC.  For the maximum TFC beta factor, a reasonable range of beta factors which different operators might use is considered. 

2-1. 64 kbps Packet Service
The 64 kbps packet service is one of the most important radio bearers in the WCDMA services, and its coverage and quality of service must always be preserved for every TFC. This means that any power reduction in the region where the TFC carries some transport block might be undesirable.
The RAB parameters are based on “6.10.2.4.1.26 Interactive or background / UL:64 DL: 64 kbps / PS RAB + UL:3.4 DL:3.4 kbps SRBs for DCCH” in [9]. The beta factors of the maximum TFC is set to 10/15, 9/15, and 8/15. The value of “8/15” is based on that of the reference measurement channel in [8], and the other values are chosen in consideration of operation flexibility. The beta factors are listed in Annex A and the details of the computation can be found in the attached spreadsheet. If an operator uses another value in its practical operation, it should be taken into consideration.
The beta factors (c/d) for the TFCs of this radio bearer are summarized as follows:

· DCCH only : 15/6 - 15/8
· 16 kbps : 15/11 - 15/14
· 32 kbps : 14/15 - 11/15
· 64 kbps : 10/15 - 8/15
Considering the TFC carrying only DCCH data, the region of c/d <= 15/6 should have no power reduction. If the max transmission power were reduced in this region, the quality of the DCCH signalling such as RRC messages and direct transfer might not be assured in the cell edge. Regarding the TFCs carrying DTCH data, the region of c/d <= 15/11 should have no power reduction. Any kind of power reduction in this region would impact the cell coverage and the service quality. It is noted that achieving “100% cell coverage” with lower bit rate is not enough from service quality point of view. Please imagine that one user who can achieve 64 kbps with the R99 packet service cannot achieve 64 kbps any more in the HSDPA service, which is an undesirable story. The loss in uplink coverage due to the additional transmission of HS-DPCCH can be understood, but further loss in uplink coverage due to the reduction of UE max transmission power might be unacceptable. 
2-2. Beta Factor of each TFC for 12.2 kbps Speech + 64 kbps Packet Service
From operation point of view, the speech service can be used at the same time as the HSDPA packet service, and so radio bearers including 12.2 kbps speech should also be considered in these discussions. It is true that the required Ec/N0 of 12.2 kbps speech for the required BLER is smaller than that of packet services such as 64 kbps packet, but the cell coverage is determined not only by Ec/N0, but also by other issues such as body loss and Rx antenna gain. Generally speaking, the degradation in the speech services due to body loss and Rx antenna gain can be more significant than that in the packet services, due to the difference in the way one holds a mobile phone. This results to make the cell coverage of only 12.2 kbps speech comparable to that of packet services such as the 64 kbps packet.

The RAB parameters are based on “6.10.2.4.1.40 Conversational / speech / UL:12.2 DL:12.2 kbps / CS RAB + Interactive or background / UL:64 DL:64 kbps / PS RAB+ UL:3.4 DL: 3.4 kbps SRBs for DCCH” in [9]. The same beta factors of the maximum TFC as 64 kbps packet are used. The beta factors are listed in Annex B and the details of the computation can be found in the attached spreadsheet. If an operator uses another value in its practical operation, it should be taken into consideration. 
The beta factors (c/d) for the TFCs of this radio bearer are summarized as follows:

· DCCH only : 15/6 - 15/7

· AMR 39 bits Transport Block : 15/5 - 15/6

· AMR 81+103+60 bits Transport Blocks : 15/11 - 15/13
· 16 kbps : 15/10 - 15/13
· 32 kbps : 15/14 - 12/15
· 64 kbps : 11/15 - 9/15
Based on the above beta factors, it is concluded that the region of c/d >= 15/5 can be used in the speech + packet service and the reduction of the max transmission power in this region might be undesirable. 
3     Conclusions
In this contribution, we clarify the beta factors used in practical operations for 64 kbps packet and 12.2 kbps speech, and present guidelines for defining the beta factors with respective power reduction values from an operation point of view. Based on these guidelines and the impacts on UE complexity, further discussions are needed, and final agreements must be achieved as soon as possible. 
Furthermore, it is noted that if the max transmission power were reduced in the region of the practical beta factors, the reduction should be applied only to Release 5 and be removed from Release 6. Any kind of reduction in the practical beta factor region could impact the cell coverage and the quality of service.
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Annex A. Beta factor of each TFC for 64 kbps Packet

The beta factors are listed in Table A1, A2, and A3, in which the beta factor of the maximum TFC is set to 10/15, 9/15, and 8/15, respectively.

Table A1
	TFC
	Gain factor
	Remarks

	
	c
	d
	Aj
	

	1
	15
	0
	
	

	2
	15
	6
	0.38116
	DCCH

	3
	15
	11
	0.728458
	16kbps

	4
	15
	13
	0.822152
	

	5
	14
	15
	1.027297
	32kbps

	6
	13
	15
	1.095729
	

	7
	11
	15
	1.256992
	48kbps

	8
	11
	15
	1.313511
	

	9
	10
	15
	1.450764
	64kbps

	10
	10
	15
	1.5
	

	
	↑signaled gain factor for 64kbps PS


Table A2 
	TFC
	Gain factor
	Remarks

	
	c
	d
	Aj
	

	1
	15
	0
	
	

	2
	15
	7
	0.423511
	DCCH

	3
	15
	13
	0.809398
	16kbps

	4
	15
	14
	0.913502
	

	5
	13
	15
	1.141441
	32kbps

	6
	12
	15
	1.217477
	

	7
	10
	15
	1.396658
	48kbps

	8
	10
	15
	1.459457
	

	9
	9
	15
	1.61196
	64kbps

	10
	9
	15
	1.666667
	

	
	↑signalled gain factor for 64kbps PS


Table A3
	TFC
	Gain factor
	Remarks

	
	c
	d
	Aj
	

	1
	15
	0
	
	

	2
	15
	8
	0.47645
	DCCH

	3
	15
	14
	0.910572
	16kbps

	4
	14
	15
	1.02769
	

	5
	11
	15
	1.284122
	32kbps

	6
	10
	15
	1.369662
	

	7
	9
	15
	1.57124
	48kbps

	8
	9
	15
	1.641889
	

	9
	8
	15
	1.813455
	64kbps

	10
	8
	15
	1.875
	

	
	↑signalled gain factor for 64kbps PS


Annex B. Beta factor of each TFC for 12.2 kbps Speech + 64 kbps Packet
The beta factors are listed in Table B1, B2, and B3 in which the beta factor of the maximum TFC is set to 10/15, 9/15, and 8/15, respectively.

Table B1
	TFC
	Gain factor
	Remarks

	
	beta_c
	beta_d
	Aj
	

	1
	15
	3
	0.1379353
	CRC only

	2
	15
	6
	0.3673242
	DCCH only

	3
	15
	5
	0.3067144
	AMR 39 bits TrBlk

	4
	15
	7
	0.4582299
	

	5
	15
	11
	0.674568
	AMR (81+103+60) bits TrBlk

	6
	15
	12
	0.7556076
	

	7
	15
	10
	0.6650999
	Packet 16 kbps

	8
	15
	12
	0.7471672
	

	9
	15
	11
	0.719309
	

	10
	15
	12
	0.7958055
	

	11
	15
	15
	0.9372159
	

	12
	15
	15
	0.9971332
	

	13
	15
	14
	0.9278647
	Packet 32 kbps

	14
	15
	15
	0.9883491
	

	15
	15
	15
	0.9674609
	

	16
	14
	15
	1.0256127
	

	17
	13
	15
	1.1388366
	

	18
	12
	15
	1.1886335
	

	19
	13
	15
	1.1311535
	Packet 48 kbps

	20
	12
	15
	1.1812743
	

	21
	12
	15
	1.1638538
	

	22
	12
	15
	1.2126239
	

	23
	11
	15
	1.3097801
	

	24
	11
	15
	1.3533015
	

	25
	11
	15
	1.3031052
	Packet 64 kbps

	26
	11
	15
	1.3468423
	

	27
	11
	15
	1.3315896
	

	28
	10
	15
	1.3744205
	

	29
	10
	15
	1.4608556
	

	30
	10
	15
	1.5
	

	
	↑signalled gain factor for 12.2k Speech + 64 kbps Packet

	
	


Table B2 

	TFC
	Gain factor
	Remarks

	
	beta_c
	beta_d
	Aj
	

	1
	15
	3
	0.153261
	CRC only

	2
	15
	7
	0.408138
	DCCH only

	3
	15
	6
	0.340794
	AMR 39 bits TrBlk

	4
	15
	8
	0.509144
	

	5
	15
	12
	0.74952
	AMR (81+103+60) bits TrBlk

	6
	15
	13
	0.839564
	

	7
	15
	12
	0.739
	Packet 16 kbps

	8
	15
	13
	0.830186
	

	9
	15
	12
	0.799232
	

	10
	15
	14
	0.884228
	

	11
	14
	15
	1.041351
	

	12
	13
	15
	1.107926
	

	13
	14
	15
	1.030961
	Packet 32 kbps

	14
	13
	15
	1.098166
	

	15
	13
	15
	1.074957
	

	16
	13
	15
	1.13957
	

	17
	11
	15
	1.265374
	

	18
	11
	15
	1.320704
	

	19
	11
	15
	1.256837
	Packet 48 kbps

	20
	11
	15
	1.312527
	

	21
	11
	15
	1.293171
	

	22
	11
	15
	1.34736
	

	23
	10
	15
	1.455311
	

	24
	9
	15
	1.503668
	

	25
	10
	15
	1.447895
	Packet 64 kbps

	26
	10
	15
	1.496491
	

	27
	10
	15
	1.479544
	

	28
	9
	15
	1.527134
	

	29
	9
	15
	1.623173
	

	30
	9
	15
	1.666667
	

	
	↑signalled gain factor for 12.2k Speech + 64 kbps Packet

	
	


Table B3 

	TFC
	Gain factor
	Remarks

	
	beta_c
	beta_d
	Aj
	

	1
	15
	3
	0.172419
	CRC only

	2
	15
	7
	0.459155
	DCCH only

	3
	15
	6
	0.383393
	AMR 39 bits TrBlk

	4
	15
	9
	0.572787
	

	5
	15
	13
	0.84321
	AMR (81+103+60) bits TrBlk

	6
	15
	15
	0.94451
	

	7
	15
	13
	0.831375
	Packet 16 kbps

	8
	15
	15
	0.933959
	

	9
	15
	14
	0.899136
	

	10
	15
	15
	0.994757
	

	11
	12
	15
	1.17152
	

	12
	12
	15
	1.246416
	

	13
	12
	15
	1.159831
	Packet 32 kbps

	14
	12
	15
	1.235436
	

	15
	12
	15
	1.209326
	

	16
	11
	15
	1.282016
	

	17
	10
	15
	1.423546
	

	18
	10
	15
	1.485792
	

	19
	10
	15
	1.413942
	Packet 48 kbps

	20
	10
	15
	1.476593
	

	21
	10
	15
	1.454817
	

	22
	9
	15
	1.51578
	

	23
	9
	15
	1.637225
	

	24
	8
	15
	1.691627
	

	25
	9
	15
	1.628882
	Packet 64 kbps

	26
	8
	15
	1.683553
	

	27
	9
	15
	1.664487
	

	28
	8
	15
	1.718026
	

	29
	8
	15
	1.826069
	

	30
	8
	15
	1.875
	

	
	↑signalled gain factor for 12.2k Speech + 64 kbps Packet

	
	






































































































































