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1. Summary

During the TELCO_17_03_2005 and RAN4 ad-hoc on MBMS/EDCH, there was a general agreement to define a Maximum Power Reduction (MPR) based on the equation MPR = MAX (CM-1, 0) dB relative to the REL 5 reference case (c/d=12/15, hs/c=24/15) for the different EDCH configurations. This contribution details the revisions to the proposed CRs [1], [2] to take into account discussions during the ad-hoc and also recent decisions in other working groups.  
Document [3] is the proposed REL6 CR for TS25.101 for both HSDPA and EDCH in terms of specifying the MPR value for the related RF performance requirements in TS 25.101 {output power, spectrum mask, ALCR, EVM}. This MPR value defines a specific value for the actual transmitted configuration so as not to exceed the UE PA transmitter headroom.
Document [4] is the proposed REL6 CR for TS25.133 which defines the MPR to be used for the EDCH E-TFC selection procedure.  In this case the UE would use a look up table for the estimated ETFC MPR for a range of channel combinations. 
2. Introduction

The assumption agreed was to use the equation to define the MPR
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]
Where 

- 
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. mpr seLECTION for TFC SCHEDULING (E-TFC MPR) – ts25.133
In [5] it was shown due to the large number of rates or E-TFCs, it is too complex to compute in real time or too memory intensive to compute off-line and store all possible E-TFCs MPR values.  One reason for the real time difficulty is that determining each MPR can involve computing the large number of available E-TFCs which must be periodically reviewed during a TTI period (worst case 2 ms) to determine if they are candidates for selection. 
-
Note the UE would need to consider all of the N x 128 possible data block sizes and for each block compute the appropriate MPR value. Based on this MPR value the UE would consider whether there is sufficient available power to transmit each block size. Note that the MPR values will also depend on whether the DPDCH is transmitted, whether HS-DPCCH is transmitted, and which HARQ profile (i.e., E-DPDCH power offset) and the different beta combination are selected. 

In order to address the intensive computation complexity it is proposed that the UE could store a single value of the MPR for a range of channel combinations as shown in Table 1. The value stored would not be the worst case MPR for that combination of channels but would be a good compromise value [5] selected after considering the distribution of MPR values for all of the relative power levels of the E-DPDCH to ensure a higher probability the selected E-TFC is close to the optimal value. 

· Therefore, for some block sizes the corresponding channel combination and relative power levels will actually require an MPR that is higher than the value used for the purpose of E-TFC selection. Hence the data will be sent at a lower power level than expected and have a higher probability of re-transmission.  For some other block sizes the corresponding channel combination and relative power levels will actually require a lower MPR value than that used for the purpose of E-TFC selection.
Table [y]: E-TFC-MPR used for E-TFC selection

	Inputs for selection E-TFC 
	ETFC-MPR (dB)

	Case
	c
	hs
	d
	ec
	ed
	E-DPDCH
	

	
	
	
	
	
	
	SFmin
	Ncodes
	

	1
	
	
	0
	0
	0
	-
	0
	1.00

	2
	
	0
	0
	>0
	>0
	
	1
	0.25

	3
	
	
	0
	>0
	>0
	4
	1
	0.00

	4
	
	
	0
	>0
	>0
	4
	2
	0.10

	5
	
	
	0
	>0
	>0
	2
	2
	0.00

	6
	
	
	0
	>0
	>0
	2
	4
	0.50

	7
	
	0
	>0
	>0
	>0
	
	1
	0.75

	8
	
	>0
	>0
	>0
	>0
	
	1
	1.40

	9
	
	
	>0
	>0
	>0
	4
	2
	0.70

	10
	
	0
	>0
	>0
	>0
	2
	2
	0.50

	11
	
	
	>0
	>0
	>0
	2
	2
	0.50


This approach is similar to HSDPA REL5 as shown in Table 2, where the worst MPR value is used for different combinations.
Table [2]: TFC-MPR used for TFC selection
	Inputs for TFC selection 
	TFC-MPR 

(dB)

	Case
	Ratio of [image: image1.wmf]c

b

  to [image: image2.wmf]d

b

for all values of [image: image3.wmf]hs

b


	

	1
	1/15 ( (c/(d ( 12/15
	0

	2
	13/15 ( (c/(d ( 15/8
	1

	3
	15/7 ( (c/(d ( 15/0
	2


4. MPR SELECTION RF PERFORMANCE – ts25.101
As a consequence of using an estimated MPR for E-TFC the actual MPR value required may be higher than the estimated ETFC MPR. In addition, for a retransmission the actual MPR value may be different from the estimated MPR used in E-TFC selection, for example due to a change in the DCH.
 So in this case the UE transmitter PA headroom required would not be adequate to support the transmitter channel configuration leading to higher ACLR etc.   For example the ACLR/output power slope at or near max power is fairly steep:  3:1 to 4:1 is fairly typical. Therefore if the amplifier is running 34 dBc ACLR at the max power design limit and the amplifier is driven 1dB beyond this limit, the ACLR is likely to degrade 4dB (down to 30dBc).  Or, if a signal is applied to the amplifier with a CM which is 1dB larger than the amplifier is designed to support (at max power), then the ACLR is likely to degrade 3 to 4dB.
So in this case we either have a MPR based on worst case (CM=3 dB) or allow this to be defined accurately on a per slot level using a CM approach as proposed in [2] as defined in Section 2. In which the requirement would be as follows
· The Maximum Power Reduction (MPR) for the nominal maximum output power defined in 6.2.1 is specified in table 6.1a 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 power with HS-DPCCH and E-DCH

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

	For all combinations of; DPDCH,  DPCCH, HS-DPCCH, E-DPDCH and  E-DPCCH1
	0 ( CM1 ( 3.0
	MAX (CM-1, 0)

	Note; CM1 = 1 for (c/(d =12/15, hs/c=24/15 (reference case). For all other combinations of DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH the MPR is based on the relative CM difference to reference case.


The max CM is specified is 3.0 to account for the case where 1<(ec /(c( 2, 0<(ed /(c <1 and recent decision in RAN1 to allow increase the range of (ed/c   of +6 dB
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