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1. Introduction
This document provides considerations of test points selection of 6.3A.4.2.1 Absolute power tolerance for CA in NR FR2.
2. Discussion

Following subclauses introduce study for test environment, test frequencies, test bandwidth, test subcarrier spacing and uplink configuration aspects. The absolute power tolerance for CA covers 2UL CA thru 8UL CA. These test cases measure the absolute power tolerance for 5G-NR FR2 section in TS 38.101 [1] as follows:
6.3.4.2
Absolute power tolerance
In the case of absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than 20 ms. The tolerance includes the channel estimation error RSRP estimate.

The minimum requirements specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 (‘Pmin’) and the maximum output power as specified in sub-clause 6.2.1 as minimum peak EIRP (‘Pmax’). The intermediate power point ‘Pint’ is defined in table 6.3.4.2-2

Table 6.3.4.2-1: Absolute power tolerance

	Power Range
	Tolerance

	Pint ≥ P ≥ Pmin
	± [14.0] dB

	Pmax ≥ P > Pint
	± [12.0] dB


Table 6.3.4.2-2: Intermediate power point

	Power Parameter
	Value

	Pint
	Pmax – 12.0 dB


6.3A.4
Power control for CA
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms. For SRS switching, the absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on component carriers (to which SRS switching occurs) larger than 20ms. The requirement can be tested by time aligning any transmission gaps on the component carriers.For intra-band contiguous CA, the absolute power control tolerance per configured UL CC is given in Tables 6.3.4.2-1 and 6.3.4.2-2.
6.3.5A.1
Power Control Absolute power tolerance for CA

6.3.5A.1.0
Minimum conformance requirements

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms. For component carriers with Frame Structure Type 3 the absolute power tolerance requirements apply when the said transmission gaps are larger than 40 ms. The requirement can be tested by time aligning any transmission gaps on the component carriers.

When SRS carrier based switching is used, then the above mentioned absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on component carriers (to which SRS switching occurs) larger than 40ms.
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the absolute power control tolerance is specified on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total power is limited by maximum output power as defined in subclause 6.2.2A. The requirements defined in Table 6.3.5A.1.0-1 shall apply on each component carrier with all component carriers active. The requirements can be tested by time aligning any transmission gaps on all the component carriers.
For intra-band contiguous carrier aggregation bandwidth class B and C and intra-band non-contiguous carrier aggregation the absolute power control tolerance per component carrier is given in Table 6.3.5A.1.0-1.
Table 6.3.5A.1.0-1: Absolute power tolerance for CA

	Conditions
	Tolerance

	Normal
	± 9.0 dB

	Extreme
	± 12.0 dB


As a reference, below is the test configurations used for LTE Absolute power tolerance for CA (3UL CA) testing.

Table 6.3.5A.1.4.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in 
TS 36.508 [7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS 36.508 [7] subclause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Mid range

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Lowest NRB_agg

Highest NRB_agg

(Note 2)

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	CC
MOD
	UL Allocation

	PCC
NRB
	SCCs
NRB
	PCC & SCC RB allocation
	
	NRB_alloc
	PCC & SCC RB allocations
(LCRB @ RBstart)

	6
	25
	
	QPSK
	56
	P_6@0
	S_25@0
	S_25@0
	-

	6
	50
	
	QPSK
	106
	P_6@0
	S_50@0
	S_50@0
	-

	25
	15
	
	QPSK
	55
	P_25@0
	S_15@0
	S_15@0
	-

	25
	25
	
	QPSK
	75
	P_25@0
	S_25@0
	S_25@0
	-

	25
	50
	
	QPSK
	125
	P_25@0
	S_50@0
	S_50@0
	-

	50
	50
	
	QPSK
	150
	P_50@0
	S_50@0
	S_50@0
	-

	75
	75
	
	QPSK
	225
	P_75@0
	S_75@0
	S_75@0
	-

	100
	25
	
	QPSK
	150
	P_100@0
	S_25@0
	S_25@0
	-

	100
	50
	
	QPSK
	200
	P_100@0
	S_50@0
	S_50@0
	-

	100
	75
	
	QPSK
	250
	P_100@0
	S_75@0
	S_75@0
	-

	100
	100
	
	QPSK
	300
	P_100@0
	S_100@0
	S_100@0
	-

	Note 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-1
Note 2:
If in the CA Configuration UE supports multiple CC Combinations with the same NRB_agg , only the first of those is tested, according to the order on the Test Configuration Table list.


Table 6.3.5A.1.4.4.1-2: Test Configuration Table with Wgap

	Initial Conditions

	Test Environment as specified in TS 36.508 [7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 6.1-2.
	Maximum Wgap

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE.
	Lowest NRB for PCC and SCC
Highest NRB for PCC and SCC
(Note 2)

	Test Parameters for CA Configurations

	ID
	CA Configuration / NRB_agg
	Wgap
[MHz]
	DL Allocation
	UL Allocation

	
	PCC
NRB
	SCCs NRB
	
	CC MOD
	PCC & SCC
RB allocation
	CC MOD
	PCC NRB_alloc 

(LCRB @ RBstart)
	CC MOD
	SCC NRB_alloc 

(LCRB @ RBstart)
	CC MOD
	SCC NRB_alloc 

(LCRB @ RBstart)

	Test Parameters for CA_XA-XA-XA Configurations

	1
	All RBs
	All RBs
	Max
	N/A
	N/A
	QPSK
	Full RBs
	QPSK
	Full RBs
	QPSK
	Full RBs

	2
	All RBs
	All RBs
	Max
	N/A
	N/A
	QPSK
	Full RBs
	QPSK
	Full RBs
	QPSK
	Full RBs

	Note 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-3.

Note 2:
The carrier centre frequency of PCC in the UL operating band is configured closer to the DL operating band.


2.1. Test Environment

For FR2 the testing, based on the baseline test environment proposed in [1] and the test environment for TC 6.3.4.2: Power Control Absolute power tolerance [4], test Absolute power tolerance for CA in NR FR2 is tested with normal conditions. 

Proposal 1: Define Test Environment as ‘Normal’ for Absolute power tolerance for CA in NR FR2.
2.2. Test Frequencies
In LTE, only Mid frequency is selected for Absolute power tolerance testing. For 5G Absolute power tolerance test a comparison was done of the ratio of maximum bandwidth of operating bands and typical Mid channel bandwidth, which is 200MHz/5MHz = 40 for LTE and 3.25GHz/200MHz = 16.25 for NR FR2, the coverage of NR FR2 operating bands is better than LTE. Therefore, additional testing of Low and High frequencies are also not needed for the Absolute power tolerance for CA (2UL CA). The same approach can be adopted for Absolute power tolerance for CA in NR FR2 testing.
Proposal 2: Test the Mid frequency for Absolute power tolerance for CA in NR FR2 testing.
2.3. Test Subcarrier Spacing

For FR2, the highest SCS is selected for absolute power tolerance testing. It was based on the fact that the SCS does not affect the performance of absolute power tolerance much, therefore selecting only one SCS would be enough for conformance testing. The highest SCS is selected here as an edge case. The same can be applied for the Absolute power tolerance for CA (2UL CA) in NR FR2.
Proposal 3: Select Highest SCS supported by UE for Absolute power tolerance for CA in NR FR2.
2.4. Test Channel bandwidth for CA
In LTE, Lowest, Highest CC combination setting was selected, which can be followed for the Absolute power tolerance for CA (2UL CA) in NR FR2

Proposal 4: Test Lowest and Highest test CC combinations for Absolute power tolerance for CA in FR2.
2.5. RB allocation selections
In LTE, the full RB allocation is selected. For absolute power tolerance in FR2, Outer_Full allocation was selected, which can be followed for Absolute power tolerance for CA in FR2 testing
Proposal 5: Select Outer_Full allocation for Absolute power tolerance for CA in NR FR2.
2.6. Modulation scheme selections

In LTE, only QPSK is tested to get relatively stable power transmission. For Absolute power tolerance in NR FR2 the same modulation scheme can be selected, i.e. DFT-s-OFDM QPSK. CP-OFDM has higher PAPR thus is not selected. PI/2 BPSK modulation also has constant envelope but since it’s optional feature therefore is not selected here. The same approach can be adopted for Absolute power tolerance for CA in NR FR2 testing.
Proposal 6: Select DFT-s-OFDM QPSK for Absolute power tolerance measurement in NR SA FR2

2.7. Power configuration of absolute power tolerance testing

The power configuration of absolute power tolerance is discussed in R5-196068.
2.8. Number of Test Points

Based on above proposal, the total test points are tabulated below:
Table 2.8-1 Total test points of General ON/OFF time mask
	Environment

conditions
	Test Frequencies
	Test ChBW
	Test

SCS 
	Test ID
	Total Test Points

	1
	1
	3
	1
	1
	3


3. Conclusion
In conclusion, the following selection of test points are proposed for power control absolute power tolerance for CA.
Proposal 1: Define Test Environment as ‘Normal’ for Absolute power tolerance for CA in NR FR2.
Proposal 2: Test the Mid frequency for Absolute power tolerance for CA in NR FR2 testing.
Proposal 3: Select Highest SCS supported by UE for Absolute power tolerance for CA in NR FR2.
Proposal 4: Test Lowest and Highest test CC combinations for Absolute power tolerance for CA in FR2.
Proposal 5: Select Outer_Full allocation for Absolute power tolerance for CA in NR FR2.
Proposal 6: Select DFT-s-OFDM QPSK for Absolute power tolerance measurement in NR SA FR2
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