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1.0
Summary
A proposal is also included to close the open issue which is the note in table 6.2.2 of 25.101 which is “The impact of 1dB power control granularity is FFS.  A CR is provided in [3], [4]
2.0 Introduction
A cubic metric has been adopted by the 3GPP members as a method to determine PA power de-rating because of its accuracy over a wide range of devices and signals.  This requirements is captured in TS25.101 as shown below 
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 6.1A 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-DPCCH
	0 ( CM ( 3.0
	MAX (CM-1, 0)

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

Note 2:
The impact of 1dB power control granularity is FFS.


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

Where

-
v_norm is the normalized voltage waveform of the input signal

-
v_norm_ref is the normalized voltage waveform of the reference signal (12.2 kbps AMR Speech)
In this case the parameters

1. The value of the W-CDMA voice reference signal (12.2 kbps AMR Speech) is 20*log10 ((v_norm_ref 3) rms) = 1.52 dB
2. Using a value of k of 1.85 (CM slope factor )the max CM is 0 ( CM ( 3.0  for all combinations of DPDCH, DPCCH, HS-DPCCH, E-DPDCH and E-DPCCH
3. k was empirically determined to be 1.85 for a set of W-CDMA signals in RAN4 based on PA data from a number of companies. This value for k does not include any implementation margin  
4. Based on the maximum CM the allowed power reduction is MAX (CM-1, 0).  In the case the term CM-1 is to account for the tighter REL5  requirement  relative to REL99  ( i.e. a 1 dB increase in linearity or PA headroom) 
4.

open issues
One open issue which needs to be closed is note 2 in the table 6.1A: The impact of 1dB power control granularity is FFS. This sentence was introduced to account for implementation tolerance in computing the CM and hence allowed MPR. This could be considered as similar to power control where for a required power control step of 1dB a tolerance of +/- 0.5 dB is allowed in the specification. In address this open issue a number of options can be considered;
a) Modifying the slope factor k = 1.85 to k= 1.41 to account for UE implementation margin of 1.2 dB as presented in [1], [2] to account for the spread in different PA implementations. In this case the maximum CM allowed taking into account implementation margin would be 3.9 dB 

b) Define a tolerance value for the computed CM values in a similar manner to 1dB power control.  For example a tolerance of +/- 0.5 dB could be specified in which case the maximum CM allowed taking into account implementation margin would be ~3.51 dB

c) Define a tolerance value for the computed CM values in terms of a revised single slope factor (k). Here the tolerance is accounted in the slope factor as per option a) but with a reduced implementation margin. 
d) In order to reduce implementation margin and improve accuracy
, define two slope factors for k as indicated in [5] where a rationale is also provided. 
a. k =1.85 for waveforms that use only channelisation codes from the lower half (CSF, N where N< SF/2) as used in REL99/4/5 (max CM=3.0 as per Rel5 is unchanged).  
b. k =1.56 that uses any channelisation codes from both halves (CSF, N where N ≥ SF/2) of the OVSF code tree 85 (max CM ~3.51) 

However in all cases the max value of CM ( 3.0 cited in the specification would need to be adjusted to account for the proposals highlighted above. It is suggested option d) based on a dual slope factor is preferable for reasons above. Proposed changes to include this revised slope factors are show below 

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 6.1A 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-DPCCH
	0 ( CM ( 3.5
	MAX (CM-1, 0)

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




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)] / k
Where

· k is 1.85 for signals where all channelisations codes meet the following criteria CSF, N where N< SF/2
· k is 1.56 for signals were any channelisations codes meet the following criteria CSF, N where N ≥ SF/2
-
v_norm is the normalized voltage waveform of the input signal 
· v_norm_ref is the normalized voltage waveform of the reference signal (12.2 kbps AMR Speech) = 1.52
A CR [3] [4] proposal is provided for REL6 and REL7 based on the above proposal
5.
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6.0
ANNEX Code generation and allocation
Code generation and allocation from TS25.213

Code generation and allocation

4.3.1
Channelisation codes

4.3.1.1
Code definition

The channelisation codes of figure 1 are Orthogonal Variable Spreading Factor (OVSF) codes that preserve the orthogonality between a user’s different physical channels. The OVSF codes can be defined using the code tree of figure 4.
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Figure 4: Code-tree for generation of Orthogonal Variable Spreading Factor (OVSF) codes

In figure 4, the channelisation codes are uniquely described as Cch,SF,k, where SF is the spreading factor of the code and k is the code number, 0 ( k ( SF-1.































































































































































































































































































































� The chip spreading sequence due to HSPK accounts for the improvement in CM in the lower half of the OVSF code space used in (REL99/4/5)
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