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1. Introduction
In [1], it was pointed there is an inconsistency in the UE reported power between TS25.101 and TS25.133 in the case when HS_DPCCH is transmitted at maximum power. Further discussions captured in [2] during the ad-hoc session in Shin-Yokohama indicate they were a number of related issues that need to be resolved for the UE power measurement report.

This contribution describes the issues in the current specifications. A proposed CR is provided for discussion to resolve the indicated inconstancies.  
2. Background
When the performance was specified in REL99 the following assumption was used to drive the requirements 

a) The UE should report its output power based on event or periodic reporting similar to other measurement reports for RRM purposes.  
b) The network should have the ability to specify a lower maximum output power than the current power classes specified in TS25.101.  The assumption is the UE has the ability to accurately measure its output power / tolerance near the maximum power range
3. Performance requirement in TS25.133 & TS25.101

This section lists some of the existing requirements which are specified in TS25.133 & TS25101

a) In 25.133, table 9.14 a minimum performance was defined for the UE measured power at the antenna port based on a measurement period of 1 slot in CELL_DCH state. The measurement and tolerance are shown below 
Table 9.14; UE transmitted power absolute accuracy
	Parameter
	Unit
	Accuracy [dB]

	
	
	PUEMAX 24dBm
	PUEMAX 21dBm

	UE transmitted power=PUEMAX
	dBm
	+ 1/-3
	( 2

	UE transmitted power=PUEMAX-1
	dBm
	+1.5/-3.5
	( 2.5

	UE transmitted power=PUEMAX-2
	dBm
	+ 2/-4
	( 3

	UE transmitted power=PUEMAX-3
	dBm
	+ 2.5/-4.5
	( 3.5

	PUEMAX-10(UE transmitted power<PUEMAX-3
	dBm
	+ 3/-5
	( 4


· PUMAX is defined as maximum output power without tolerance defined for the maximum power class of the UE in TS25.101 clause 6.21. The choice of tolerance values for different dynamic range i.e. PUEMAX–1 to PUEMAX –10 were based on the tolerance defined in TS 25101 table 6.8 transmitter power step tolerance in release R99.
· The accuracy for the measured power if it exceeds PUMAX but is less than the allowed tolerance i.e  power values between 21 ( UE transmitted power < -24 dB is ambiguous 
· In TS25.101 REL5 PUMAX is additionally defined for three ranges related to the Beta factor for each power class as specified in Table 6.1a of TS25.101. As indicated in [1] this now introduces a possible inconsistency between TS25.101 and TS25.133 table 9.14 since PUMAX can be 24, 23 or 21 for Power class 3 depending on the Ratio of [image: image1.wmf]c
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b

 when HS-DPCCH is transmitted.
· For power class 3 an asymmetrical tolerance is specified.  Power class 4 has a symmetrical tolerance which provides a better alignment with the accuracy requirement for lower power values as specified in  TS 25.101 section 6.4.1 
b) In TS25.133 the reporting granularity of 1 dB is defined in TS25.133 table 9.15 as shown below

Table 9.15: 

	Reported value
	Measured quantity value

	UE_TX_POWER _021
	-50 ( UE transmitted power < -49

	UE_TX_POWER _022
	-49 (  UE transmitted power < -48

	UE_TX_POWER _023
	-48 ( UE transmitted power < -47

	…
	…

	UE_TX_POWER _102
	31 ( UE transmitted power < 32

	UE_TX_POWER _103
	32 ( UE transmitted power < 33

	UE_TX_POWER _104
	33 ( UE transmitted power < 34


· This granularity of 1 dB will degrade the accuracy between the measured power and reported power. Note For TX reporting power tolerance is specified for the reported value. i.e the max tolerance would refer to the max value and the min tolerance to the min value in the reporting range 
· In TS25.133 the reporting granularity of 1 dB is defined in TS25.133 table 9.15 as shown below

c)
In TS25.133 it is specified that UE transmitted power measurement report events 6A/6B/6C/6D can be requested for periodic and event report with the following parameters

· UE internal Periodic reporting events {250ms min reporting period}

· L3 filter on event and periodic reporting based on Log filtering
4. Discussion / Proposal 
A Typical UE power detector is based on some monitoring parameter {power, voltage, or current} for RF output power. The accuracy of such a power detector is optimized for the max power and will reduce at lower powers due to loss of sensitivity.  This would indicate the accuracy could be the same for both power classes and should not necessary linked to the power class tolerance {+2 /-2 dB or +1/-3 dB}. 
One solution to address the inconsistency in the specification and improve the measurement performance is to delete the term PUMAX and re-define the UE measured power accuracy relative to the absolute value. The proposed modification is shown below Table 5.1
Table 5.1: Proposed new accuracy requirements for Power Class 3 and 4
	Reported value
	Measured quantity value
	Proposed Tolerance 
	Class 4 (21 dBm) – TS25.133
	Class 3 (24 dBm) –TS25.133

	
	
	Tol (dB)
	max (dBm)
	min (dBm)
	Tol (dB)
	max (dBm)
	min (dBm)
	Tol (dB)
	max (dBm)
	min (dBm)

	UE_TX_POWER _095
	23<= to <24
	1.0
	-3.0
	25.0
	20.0
	-
	-
	-
	-
	1.0
	-3.0
	25.0
	20.0

	UE_TX_POWER _094
	22<= to <23
	1.5
	-2.5
	24.5
	19.5
	-
	-
	-
	-
	1.5
	-3.5
	24.5
	18.5

	UE_TX_POWER _093
	21<= to <22
	1.5
	-2.5
	23.5
	18.5
	-
	-
	-
	-
	2.5
	-4.0
	24.0
	17.0

	UE_TX_POWER _092
	20<= to <21
	2.0
	-2.0
	23.0
	17.0
	2.0
	-2.0
	23.0
	18.0
	2.0
	-4.5
	23.0
	15.5

	UE_TX_POWER _091
	19<= to <20
	2.5
	-2.5
	22.5
	16.5
	2.5
	-2.5
	22.5
	16.5
	3.0
	-5.0
	23.0
	14.0

	UE_TX_POWER _090
	18<= to <19
	3.0
	-3.0
	22.0
	15.0
	3.0
	-3.0
	22.0
	15.0
	3.0
	-5.0
	22.0
	13.0

	UE_TX_POWER _089
	17<= to <18
	3.5
	-3.5
	21.5
	13.5
	3.5
	-3.5
	21.5
	13.5
	3.0
	-5.0
	21.0
	12.0

	UE_TX_POWER _088
	16<= to <17
	4.0
	-4.0
	21.0
	12.0
	4.0
	-4.0
	21.0
	12.0
	3.0
	-5.0
	20.0
	11.0

	UE_TX_POWER _087
	15<= to <16
	4.0
	-4.0
	20.0
	11.0
	4.0
	-4.0
	20.0
	11.0
	3.0
	-5.0
	19.0
	10.0

	UE_TX_POWER _086
	14<= to <15
	4.0
	-4.0
	19.0
	10.0
	4.0
	-4.0
	19.0
	10.0
	3.0
	-5.0
	18.0
	9.0

	UE_TX_POWER _085
	13<= to <14
	4.0
	-4.0
	18.0
	9.0
	4.0
	-4.0
	18.0
	9.0
	3.0
	-5.0
	17.0
	8.0

	UE_TX_POWER _084
	12<= to<13
	4.0
	-4.0
	17.0
	8.0
	4.0
	-4.0
	17.0
	8.0
	-
	-
	-
	-

	UE_TX_POWER _083
	11<= to <12
	4.0
	-4.0
	16.0
	7.0
	4.0
	-4.0
	16.0
	7.0
	-
	-
	
	-

	UE_TX_POWER _082
	10<= to <11
	4.0
	-4.0
	15.0
	6.0
	4.0
	-4.0
	15.0
	6.0
	-
	-
	-
	-


The revised table above provides the following

· One range of measured reported and measured quality value for both power classes 

· A tighter accuracy ranging for Power class 3 at lower power values. 
· For Power class 3 tolerances is specified as a symmetrical range in line with power class 4 and is now better aligned with symmetrical requirement for low power as specified in TS 25.101 section 6.4.1.
· Remove the inconsistency due to PUMAX related to power class in the case of HS-DPCCH

· Remove the inconsistency of not being able to report a value larger than PUMAX greater than the maximum output power without tolerances 

· Backward compatible with REL99/4/5 implementation. 

5. Conclusion
In this contribution we propose a change to address the inconsistency in the UE reported power between TS25.101 and TS25.133 when applied for maximum power.  The accuracy requirement is also improved for the reported power. In the addition the measured UE power accuracy is also aligned between Power class 3 and Power class 4. 
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7. Annex A (Proposed CR to 25.133) 

--------------------------
9.1.6

UE transmitted power
9.1.6.1

Accuracy requirement

The measurement period in CELL_DCH state is 1 slot and has the same timing as the DPCH slot. The UE transmitted power is the reported value. For each empty slot created by compressed mode, no value shall be reported by the UE L1 for these slots. 

The UE transmitted power absolute accuracy is defined in Table 9.15.

Table 9.14: Void
 
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





9.1.6.2

UE transmitted power measurement report mapping

The reporting range for UE transmitted power is from -50 ...+33 dBm.

In table 9.15 the mapping of measured quantity and the accuracy range is defined. The range in the  signaling may be larger than the guaranteed accuracy range.
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Table 9.15
	Reported value

	Measured quantity value  (dBm)

	Accuracy (dB)
Note 1

	UE_TX_POWER _104
	33<= to  <34
	note 2

	UE_TX_POWER _103
	32<= to  <33
	note 2

	UE_TX_POWER _102
	31<= to  <32
	note 2

	
	
	

	UE_TX_POWER _095
	23<= to  <24 
	1.0
	-3.0

	UE_TX_POWER _094
	22<= to  <23
	1.5
	-2.5

	UE_TX_POWER _093
	21<= to  <22
	1.5
	-2.5

	UE_TX_POWER _092
	20<= to  < 21
	2.0
	-2.0

	UE_TX_POWER _091
	19<= to  <20
	2.5
	-2.5

	UE_TX_POWER _090
	18<= to  <19
	3.0
	-3.0

	UE_TX_POWER _089
	17<= to  <18
	3.5
	-3.5

	UE_TX_POWER _088
	16<= to  <17
	4.0
	-4.0

	UE_TX_POWER _087
	15<= to  <16
	4.0
	-4.0

	UE_TX_POWER _086
	14<= to  <15
	4.0
	-4.0

	UE_TX_POWER _085
	13<= to  <14
	4.0
	-4.0

	UE_TX_POWER _084
	12<= to  <13
	4.0
	-4.0

	UE_TX_POWER _083
	11<= to  <12
	4.0
	-4.0

	UE_TX_POWER _082
	10<= to  <11
	4.0
	-4.0

	
	
	
	

	UE_TX_POWER _023
	-48<= to  <-47
	note 2

	UE_TX_POWER _022
	-49<= to  <-48
	note 2

	UE_TX_POWER _021
	-50<= to  <-49
	note 2

	Note 1 The tolerance is specified for the maximum and minimum measured quality value (dBm)  

	Note 2 For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output power shall not exceed the Maximum allowed UL TX Power with more than the tolerances specified for the Open loop power control in TS 25.101 section 6.4.1.
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