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1. Summary

During the TELCO_17_03_2005 conference call, there was a general agreement to use the equation ‘CM-1dB’ relative to the REL 5 reference case (c/d=12/15, hs/c=24/15) for the different HSUPA configurations. This contribution looks at how this agreement can be implemented in TS25.101 to derive the HSUPA RF performance requirements.  
In this paper we also consider the increase in granularity using Cubic Metric to allow for a single unified approach in REL6 for both HSDPA and HSUPA in terms of specifying the related RF performance requirements in TS 25.101 {output power, spectrum mask, ALCR, EVM}. 
A draft CR proposal is included for discussion and agreement
2. Introduction

The assumption agreed during TELCO_17_03_2005 was to use the equation 

MPR = MAX (CM-1, 0) dB






[EQ1]



Where MPR is the Maximum Power Reduction to the nominal maximum output power for each UE power class and CM is the Cubic Metric of the E-TFC transmitter configuration and is given by:

CM = [20 * log10 ((v_norm 3) rms) – 20 * log10 ((v_norm_ref 3)rms)] / 1.85   
 
[EQ2]
And 

- 
v_norm is the normalized voltage waveform of the input signal

- 
v_norm_ref is the normalized voltage waveform of the reference signal (e.g. 1.524 for 12.2Kbps AMR Speech)
3. CM / MPR for REL 5 HSDPA
In REL5 the maximum CM for the different values of c/d relative to hs for the three regions of MPR defined in TS25.101are shown below. The relationship between MPR and nominal maximum output power for power class 3 and 4 are also indicated.
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	CM
	MPR
	
	Power Class 3
	Power Class 4

	
	
	
	
	Power

(dBm)
	Tol

(dB)
	Power

(dBm)
	Tol

(dB)

	1/15 ( (c/(d ( 12/15
	( 1.0
	0
	
	+24
	+1/-3
	+21
	+2/-2

	13/15 ( (c/(d ( 15/8
	( 1.8
	1
	
	+23
	+2/-3
	+20
	+3/-2

	15/7 ( (c/(d  ( 15/0
	( 2.2
	2
	
	+22
	+3/-3
	+19
	+4/-2


These requirements for MPR were derived from the typical CM plots for the different (c/(d and [image: image4.wmf]hs

b

 combinations as shown in Annex Table A.1. 

1. For each region the MPR is a single value based on the worst case CM value for the different d(c/(d and [image: image5.wmf]hs

b

 combination dB - in order to meet the RF performance requirements 

2. For region 1 (1/15 ( (c/(d ( 12/15) the CM is ( 1.0 and no MPR is allowed. A CM = 1 and no MPR reduction  requires a 1.0 dB increase in PA headroom relative to a REL99 UE implementation 

3. The MPR does not take into account the actual CM value, for example in region 2 (13/15 ( (c/(d ( 15/8) the actual CM value could range from 0.2 to 1.8 dB, however the UE is allowed a MPR or output power reduction of 1 dB even in the case when the CM is less than 1.0 

4. CM / MPR for REL 6 e-dch
In [1] the maximum CM and proposed MPR values for the different HSUPA configurations are shown below;
	Examples of Channel configuration
	E-DCH modulation and min SF
	CM (dB)
	MPR (dB) 

	DPCCH

E-DPDCH + E-DPCCH
	BPSK, SF=4, <=384 Kbps
	1.5
	 0.5/03 

 (SF4)/(SF64)

	DPCCH

HS-DPCCH
E-DPDCH + E-DPCCH
	BPSK, SF=4, <=384Kbps
	1.7
	0.7

	DPCCH
HS-DPCCH
E-DPDCH + E-DPCCH
	QPSK, SF=2, 1.28 to 2Mbps
	2.75
	1.75

	DPCCH

HS-DPCCH
E-DPDCH + E-DPCCH
	QPSK, SF=2+4,  2 to 5.76Mbps
	2.75
	1.75

	DPCCH

HS-DPCCH
E-DPDCH + E-DPCCH
	E-DCH DTXed
(DPCCH, HS-DPCCH only)
	2.75
	1.75

	DPDCH + DPCCH

E-DPDCH + E-DPCCH
	BPSK, SF=4, <=384Kbps
	2.25
	1.25/1.0   
SF4/SF64

	DPDCH + DPCCH
HS-DPCCH
E-DPDCH + E-DPCCH
	BPSK, SF=4, <=384Kbps
	2.7
	1.7

	DPDCH + DPCCH

E-DPDCH + E-DPCCH
	QPSK, SF=2, 1.28 to 2Mbps
	2.25
	1.25

	DPDCH + DPCCH

HS-DPCCH
E-DPDCH + E-DPCCH
	QPSK, SF=2, 1.28 to 2Mbps
	2.5
	1.5


Foe E-DCH, the maximum CM value can range from 1.5 to 2.75 dB with a corresponding MPR value of 0.5 to 1.75 dB for the different HSUPA channel configurations shown in Annex Table A.2. To address this increase in the number of possible CM/MPR permutations we have two options; 

a) An approach similar to REL 5 where we define a MPR value for each channel configuration without an explicit link to the CM value. The main problem with this approach, it is not possible to introduce a range of finite range of MPR regions (i.e. region 1/2/3 in REL5) due to the large number of channel configurations { Bd , Bc, Bhs Bed ,Bec permutations, modulation type,  SF, etc} for E-DCH
b) Specify MPR = MAX (CM-1, 0) dB for the actual channel configuration. In this case we can use the granularity offered by the CM approach to only allow a associated MPR value + implementation tolerance based on the CM for the actual channel configuration transmitted 
An example of the two approaches is shown for Case 8 (DPDCH + DPCCH and E-DPDCH + E-DPCCH)

	Case 8 Beta constraints
	Option a)
	Option b)

	
	CM (dB)
	MPR (dB)
	CM (dB)
	MPR (dB)

	Bed/Bc>2.6, Bd/Bc <2.2
	2.25
	1.25
	1.6
	0.6

	Bed/Bc>4,Bd/Bc <=2.5
	
	
	1.0
	0.0


In this case option a) will result in an allowed maximum output power reduction of 1.25 dB while in option b) would either 0 or 0.6 dB for the same configuration. Option b) therefore provides the benefits of ensuring a minimum MPR is only allowed when needed to meet the RF performance requirements. 
5 cr proposal
A draft CR for TS25.101 is proposed based on based on CM is provided for REL6 HSUPA. It is also proposed this approach should also used for HSDPA performance in REL6 in order to align both requirements
----------------------------------- CR Text proposal for TS25.101 -------------------------
6.2.1
UE maximum output power

The following Power Classes define the nominal maximum output power. The nominal power defined is the broadband transmit power of the UE, i.e. the power in a bandwidth of at least (1+α) times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot.

Table 6.1: UE Power Classes

	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

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

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

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


NOTE:
The tolerance allowed for the nominal maximum output power applies even for the multi-code DPDCH transmission mode.





	
	
	

	
	

	

	

	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


6.2.2
UE maximum output, power with HS-DPCCH and E-DCH

The Maximum Power Reduction (MPR) for the nominal maximum output power defined in 6.2.1 is specified in table 6.1b for the values of (c, (d, (hs , (ec and (ed defined in [8] fully or partially transmitted during a DPCCH timeslot

Table 6.1a: UE maximum output powers with HS-DPCCH

	UE transmit channel configuration 
	CM (dB)
	MPR (dB)

	For all combinations of; DPDCH and DPCCH 
	-
	0.0

	For all combinations of; DPDCH,  DPCCH and HS-DPCCH1
	0 ( CM ( [2.2]
	MAX (CM-1, 0)

	For all combinations of; DPDCH,  DPCCH, HS-DPCCH, E-DPDCH and  E-DPCCH1
	0 ( CM ( [2.8]
	MAX (CM-1, 0)

	Note; 1CM = 1 for (c/(d =12/15, hs/c=24/15 (reference case). For all transmit channel combinations the MPR is based on the relative CM for this reference case.



Where Cubic Metric (CM) is based on the UE transmit channel configuration and is given by  

CM = [20 * log10 ((v_norm 3) rms) – 20 * log10 ((v_norm_ref 3)rms)] / 1.85   



and 

· v_norm is the normalized voltage waveform of the input signal
· v_norm_ref is the normalized voltage waveform of a reference signal (e.g. 1.524 for 12.2Kbps AMR Speech)

6.3

Frequency Error


--------------------------
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ANNEX A – CM RESULTS
Table A1; Release 5 CM Mapping (Slope=1/1.85) and UE Power Classes
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MPR vs. channel configurations for HSUPA configurations

Table 1 below gives the PA headroom increase relative to the Release 5 reference case given by (c/d=12/15, hs/c=24/15) for different HSUPA configurations (as described in 25.213) to meet the ACLR requirement.   

Table A2 – MPR vs. HSUPA channel configurations 
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“Recanfiguration: either TT1 switch or DTX E-DCH and use DCH instead,

MP]

“Bed/Be canstraint should be scaled by 1/5qn(2) 1o match 26,213 for SF=2

‘maximum power reduction to achieve same ACLR as Release 5 channel configuration:(Bc/Bd=12/15, Bhs/Be=24/15) at max power (class 3)
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