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1
Introduction
The quantization for ec/c and ed/c is derived according to the signalled E-TFCIec,boost , as specified in [1]. However, it is optional for the RRC to configure E-DPCCH boosting for UE, as specified in [2]. It is not clarified how to determine the quantization for ec/c and ed/c when boosting of E-DPCCH is disabled by RRC. In this document, we discuss this issue and give our clarification to the specification. 
2
Discussion
Based on the description in [1], the quantization for ec/c and ed/c can be derived only if E-TFCIec,boost is signalled by high layers. In other words, E-DPCCH boosting should be mandatory. It is not consistent with what is specified in [2]. Therefore, some clarification needs to be made to the quantization for ec/c and ed/c for the case when E-DPCCH boosting is not configured. 
If E-DPCCH boosting is not configured by RRC, it is natural that the quantization for ec/c and ed/c is the same as the case when E-TFCI ≤E-TFCIec,boost, as described in [1]. So it is proposed that:

Proposal 1: If E-DPCCH boosting is not configured by high layer, the quantization for ec/c and ed/c is the same as the case when E-TFCI ≤E-TFCIec,boost. 
The quantization for ec/c and ed/c is specified in table 1-3. 
Table 1: Quantization for E-DPCCH for E-TFCI ≤ E-TFCIec,boost
	Signalled values for 
 E-DPCCH
	Quantized amplitude ratios  

 Aec =ec/c

	8
	30/15

	7
	24/15

	6
	19/15

	5
	15/15

	4
	12/15

	3
	9/15

	2
	8/15

	1
	6/15

	0
	5/15


Table 2: Quantization for E-DPDCH for E-TFCI ≤ E-TFCIec,boost
	Signalled values for  E-DPDCH
	Quantized amplitude ratios  

 Aed =ed/c
	E-DPDCH modulation schemes which may be used in the same subframe

	29
	168/15
	BPSK

	28
	150/15
	BPSK

	27
	134/15
	BPSK

	26
	119/15
	BPSK

	25
	106/15
	BPSK

	24
	95/15
	BPSK

	23
	84/15
	BPSK

	22
	75/15
	BPSK

	21
	67/15
	BPSK


	20
	60/15
	BPSK

	19
	53/15
	BPSK, 4PAM

	18
	47/15
	BPSK, 4PAM

	17
	42/15
	BPSK, 4PAM

	16
	38/15
	BPSK, 4PAM

	15
	34/15
	BPSK, 4PAM

	14
	30/15
	BPSK, 4PAM

	13
	27/15
	BPSK, 4PAM

	12
	24/15
	BPSK, 4PAM

	11
	21/15
	BPSK, 4PAM

	10
	19/15
	BPSK, 4PAM

	9
	17/15
	BPSK

	8
	15/15
	BPSK

	7
	13/15
	BPSK

	6
	12/15
	BPSK

	5
	11/15
	BPSK

	4
	9/15
	BPSK

	3
	8/15
	BPSK

	2
	7/15
	BPSK

	1
	6/15
	BPSK

	0
	5/15
	BPSK


Table 3: Quantization for ed,k/c for E-TFCI ≤ E-TFCIec,boost
	Quantized amplitude ratios  
ed,k/c
	E-DPDCH modulation schemes which may be used in the same subframe

	168/15
	BPSK

	150/15
	BPSK

	134/15
	BPSK

	119/15
	BPSK

	106/15
	BPSK

	95/15
	BPSK

	84/15
	BPSK

	75/15
	BPSK

	67/15
	BPSK

	60/15
	BPSK

	53/15
	BPSK, 4PAM

	47/15
	BPSK, 4PAM

	42/15
	BPSK, 4PAM

	38/15
	BPSK, 4PAM

	34/15
	BPSK, 4PAM

	30/15
	BPSK, 4PAM

	27/15
	BPSK, 4PAM

	24/15
	BPSK, 4PAM

	21/15
	BPSK, 4PAM

	19/15
	BPSK, 4PAM

	17/15
	BPSK

	15/15
	BPSK

	13/15
	BPSK

	12/15
	BPSK

	11/15
	BPSK

	9/15
	BPSK

	8/15
	BPSK

	7/15
	BPSK

	6/15
	BPSK

	5/15
	BPSK


In table 2-3, UL 16QAM can be used only for a restricted E-DPDCH beta factor combinations, considering the cubic metric (CM) performance and suitable operating point [3]. UL 16QAM can not be used for the beta factor above 53/15. As a result, user throughput is impacted by the modulation schemes restriction for the E-DPDCH beta factor. In section 3, simulation results are provided to analyze the performance of user throughput and CM. 
3
Simulation Results
The link level simulation assumptions are listed in Table 4. The throughput vs Ec/No results are shown in Figures 1.  

Table 4: Simulation Assumptions
	Parameter
	Value

	Carrier frequency
	2 GHz

	Chip rate
	3.84 Mcps

	Searcher
	Realistic

	Channel Model
	PA3

	Channel Estimation
	Realistic

	Receiver Type
	LMMSE

	Inner Loop Power Control
	On

	Outer Loop Power Control
	Off

	Number of Rx Antennas
	2

	HARQ combining
	IR

	Max Number of transmissions
	4

	Number HARQ Processes
	8 for 2 ms TTI

	TTI length
	2 ms

	Traffic
	FRC8

	E-DPCCH boosting
	Off

	Power offset for SF4 E-DPDCH 
	8dB,11dB,15dB
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Figure 1: User throughput vs Ec/No
The simulation results above show the user throughput rate vs Ec/No with SF4 E-DPDCH power offset = 8dB, 11dB, 15dB. The utmost user throughput rate is 62%, 88% and 90%, for the case when SF4 E-DPDCH power offset=8dB, 11dB, 15dB, respectively. The SF4 E-DPDCH power offset=8dB is equivalent to the SF2 E-DPDCH power offset=11dB, which is corresponding to E-DPDCH beta factor 53/15. We can observe that utmost user throughput rate can only achieve 62% for FRC8, if the highest E-DPDCH beta factor for the UL 16QAM is restricted to 53/15. And the utmost user throughput rate can reach up to 90% with higher E-DPDCH power offset. The current E-DPDCH beta factor combinations restriction for UL 16QAM greatly decreases user throughput. Furthermore, based on the analysis in [3], the suitable operating point for UL 16QAM exists in the T2P range of 10 to 20 dB in the absence of E-DPCCH boosting. So it is proposed to extend the available E-DPDCH beta factor for UL 16QAM up to 84/15, which is corresponding to the T2P of 19.76dB, as computed in [3]. 
Proposal 2: The available E-DPDCH beta factor for UL 16QAM is extended up to 84/15, in the absence of E-DPCCH boosting.
For E-DPDCH beta factor combinations with the T2P range of 10 to 20 dB as list in [3], the Cubic Metric simulation results are list in table 5 with the following assumption:
· 4 channelisation codes (2xSF2+2xSF4) are used
· 16QAM modulation

· There is no dedicated channel i.e. βd = 0
· ec/c =15/15, 30/15
· hs/c =15/15
Table 5: CM simulation results
	15*¦Βed,1
	15*¦Βed,2
	15*¦Βc
	CM(dB)


	
	
	
	15*¦Βec=15/15
	15*¦Βec=30/15

	19
	27
	15
	3.12
	2.98

	21
	30
	15
	3.09
	3.02

	24
	34
	15
	3.04
	3.04

	27
	38
	15
	3.0
	3.034

	30
	42
	15
	2.96
	3.02

	34
	47
	15
	2.91
	2.99

	38
	53
	15
	2.88
	2.96

	42
	60
	15
	2.85
	2.93

	47
	67
	15
	2.82
	2.9

	53
	75
	15
	2.8
	2.86

	60
	84
	15
	2.78
	2.835

	67
	95
	15
	2.76
	2.81


We can observe that the CM value is acceptable (<3.0dB) for the E-DPDCH beta factor higher range {60/15, 67/15, 75/15, 84/15}. For a given βec/ βc and βhs/ βc setting, the cubic metric decreases as T2P increases from 10 dB to 20 dB. The variable setting of βec/ βc and βhs/ βc has less and less contribution to the cubic metric with the T2P increasing.  
4
Conclusions

This contribution presented that the quantization for ec/c and ed/c is undefined when boosting of E-DPCCH is disabled by RRC. The link level simulation results are provided, which show that the E-DPDCH beta factor combinations restriction for UL 16QAM greatly decreases user throughput. The CM value is acceptable for the beta factor higher than 53/15 when UL 16QAM modulation scheme is used. So it is proposed that: 
Proposal 1: If E-DPCCH boosting is not configured by high layer, the quantization for ec/c and ed/c is the same as the case when E-TFCI ≤E-TFCIec,boost. 
Proposal 2: The available E-DPDCH beta factor for UL 16QAM is extended up to 84/15, in the absence of E-DPCCH boosting.
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