TSG-RAN Working Group 4 (Radio) meeting #50bis 
 R4-091274
Seoul, South Korea, 23-27 March 2009


Source:
Ericsson

Title:
On UE maximum output power and dynamics
Agenda item:
6.1.3.1
Document for:
Discussion
1 Introduction
In this contribution we look at some outstanding issues in the specification of the output power: tolerances for the configured output power under extreme conditions are proposed (a CR is supplied in [1]), and we propose a slight change of the definition of the maximum output power. It is also suggested to change the PRACH relative power tolerance, and we take a brief look at the need for an aggregate power control test for the RF requirements in [2].
2 Maximum output power
2.1 The corner frequency

The corner frequency ΔTC makes it possible to specify in a relevant way the allowed relaxation of the output power at the operating band edge with due account for the relative bandwidth (ratio of passband to carrier frequency), duplex gap and stop-band attenuation. 
Table 6.2.2-1: UE Power Class

	E-UTRA Band
	Class 1
(dBm)
	Tolerance

(dB)
	Class 2
(dBm)
	Tolerance

(dB)
	Class 3
(dBm)
	Tolerance

(dB)
	Corner 

frequency ΔTC

(MHz)
	Class 4

(dBm)
	Tolerance

(dB)

	1
	
	
	
	
	23
	(2
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	17
	
	
	
	
	23
	(2
	[3]
	
	

	...
	
	
	
	
	
	
	
	
	

	40
	
	
	
	
	23
	(2
	[3]
	
	

	Note 

1.
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support  5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
2.
When a transmission configuration is confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high, the maximum power accuracy is relaxed by reducing the lower limit by [1.5] dB.




To pick on example, Band 8 is challenging due to the 35 MHz passband at 900 MHz and the 10 MHz duplex gap, for which an exception range of 3 MHz at the band edge appears relevant. This means that a 3 MHz channel can be fully allocated at its band edge e.g. for GSM migration. In order to satisfy the ACLR against the neighbouring channel, MPR = 1 dB is allowed for allocations > 4 RB, which means that the maximum output power must be +22 dBm +3/-3.5 dB, e.g. it may be 18.5 dBm and still be compliant. This applies also under Normal Test Conditions (NTC, 15-35 C).

The temperature coefficient of duplexers is the major reason for need of a relaxation at the band edge (many filter vendors specifies the performance in a range larger than ETC). For normal conditions it is should be possible to meet a (2 dB tolerance for all RB allocations across the operating band. A relaxation should then be applied at extreme conditions. Note 2 in the table above would then read:

For extreme conditions, the maximum output power requirement is relaxed by reducing the lower tolerance limit by [1.5] dB for transmission configurations (Figure 5.6-1) confined within FUL_low and FUL_low + ΔTC or FUL_high – ΔTC and FUL_high. 
with a reference to a figure to make the note more clear. Manufacturing calibration will then also be simplified at NTC (for bands with ΔTC larger than its minimum supported bandwidth).
2.2 Configured transmitted power under ETC
The measurement of maximum power is done over a slot, and normally carried out by sending repeated UP commands to the UE until the maximum is reached. The requirements in apply for all test conditions and any RB allocation with account for filter ripple in the tolerance. The configured output power should be tested in same way given a certain signalled configured PMAX. For 23 dBm the requirements for configured power is obviously the same as for the maximum power of the relevant power class. Indeed, the current version of [2] specifies the configured power with a (2 tolerance for both normal and extreme conditions consistent with Table 6.2.2-1. For power levels < 23 dBm, it appears reasonable to apply a gradual reduction up to 1 dB with decreased configured power, c.f. [3].
Table 6.2.5-1: PCMAX tolerance 

	PCMAX    (dBm)
	Tolerance (dB)

	
	(Normal)
	(Extreme)

	23
	± 2.0
	± 2.0

	22
	± 2.5
	± 3.0

	21
	± 3.0
	± 4.0

	20
	± 3.5
	± 4.5

	19
	± 4.0
	± 5.0

	18
	± 4.5
	±5.5

	13 ≤PCMAX < 18
	± 5.0
	± 6.0

	8 ≤ PCMAX   < 13
	± 6.0
	± 7.0

	-40 ≤ PCMAX < 8
	± 7.0
	± 8.0


The tolerances for configured output power should also be consistent with that applied when MPR > 0 dB. Supposing that MPR = 1 dB then the output power for a signaled PCMAX = 23 dBm shall be a nominal power of 22 dBm with a tolerance of +3/-2 dB following the WCDMA approach in TS 34.121, i.e. the lower limit is 20 dBm. What is then the allowed MPR for PCMAX = 22 dBm (the nominal power) to meet the ACLR requirements? This can be resolved by applying the lower tolerance for the configured output power for all MPR and A-MPR values, which makes the specification consistent. In our example, the tolerance would then be +3/-2.5 dB.
The “Note 2” is equally applicable for the configured output power, hence 1.5 dB should be added at the band edge for extreme conditions accounting for the frequency shift of the TX duplexer (filter for TDD). For the example above with a 3 MHz channel fully allocated at the band edge, this means that the maximum output power must be +22 dBm +3/-4 dB with MPR = 1 dB at extreme conditions, e.g. it may be 18 dBm and still be compliant (would be 20 dBm at normal conditions using the modified note proposed in Section 2).
3 The RF tests and requirements on consecutive TPC commands
Next we look at the outstanding requirement for the aggregate power tolerance in relation to the RF tests. The REFSENS tests shall be carried out at full power, and the blocking tests at 4 dB below the supported maximum output power. For REFSENS the maximum uplink allocation (for MSD = 0 dB) is determined by assuming that the output power is actually kept constant, the same applies for the blocker tests (but full allocation since lower output power). For the latter the, tolerance could then be ± 4.0 dB if PCMAX = 19 dBm is configured unless some power control is applied. This could be done during the test setup phase, but it appears relevant to maintain power control throughput the tests. 
For LTE there is a certain delay associated with the power control response; for PUSCH the following applies
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with KPUSCH = 4 for FDD and dependent on the UL/DL configuration for TDD. Hence, an aggregate power control requirement is also relevant for the PUSCH channel to make sure the UE output power is not changed substantially during an interval longer than the power control loop delay (that includes KPUSCH). In principle, the current specification of the relative power tolerance allows a power tolerance of n∙2.5 dB after n-1 consecutive subframes with P = 0 dB.
The drift of the UE may be reduced by setting a = 0 in the power control equation for the PUSCH
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and hence removing impacts of PL estimation errors on the power setting. This is not possible on PUCCH, but most of control signalling needed can be carried on PUSCH (RMC may have to be changed but this should have negligible impact on the performance tests). 
4 PRACH

For PRACH relative power tolerance, the requirement applies for a fixed PRACH position (FDD), with an additional relaxation if the PRACH transmission can change frequency position. The latter will be dimensioning, and the performance will be as good or better in the corresponding FDD case or TDD with fixed frequency position. Moreover, PRACH transmission occurs in the PUSCH zone, in which the system impact of relative power control errors is smaller (just like GSM) than for the PUCCH case by virtue of orthogonality. It is therefore proposed to simplify the specification and use the frequency-changed PRACH as the baseline and remove “Note 1” of as shown in the table below. 
Table 6.3.5.2.1-1 Relative Power Tolerance for Transmission (normal conditions) [36.101]
	power step size (Up or down)
	PUSCH/ PUCCH
	SRS
	PRACH

	ΔP [dB]
	[dB]
	[dB]
	[dB]

	0
	±2.5
	
	±2.5

	1 ≤ ΔP < 2
	±2.5
	
	n/a

	2 ≤ ΔP < 3
	±3.0
	
	±3.0

	3 ≤ ΔP < 4
	±3.5
	
	n/a

	4
	≤ ΔP ≤
	10
	±4.0
	
	±4.0

	10
	< ΔP ≤
	15
	±5.0
	
	n/a

	15
	< ΔP 
	
	±6.0
	
	n/a

	Note 


2.
For extreme conditions an additional ± 2.0 dB relaxation is allowed for PUSCH/PUCCH/SRS/PRACH allocations


References

1.    R4-091265, “Pcmax under extreme conditions”, Ericsson
2.    TS 36.101v8.5.0
3.    TS 45.005
































































































































































































































































































































































_1265267880.unknown

_1281852700.unknown

