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Introduction
From the AH meeting held Monday evening mainly [25],
· Huawei to lead a WF on power boosting.
Discussion
Contributions
R4-1812270, “Discussion on NR Test model”, CATT
R4-1812579, “Discussion on TDD configurations for NR test model”, ZTE
R4-1812581, “TDD configuration for NR BS test model for FR2”, NTT DoCoMo
R4-1812595, “Further discussion on the remaining issues for NR test model”, ZTE
R4-1812601, “TP to TS 38.141-1: FR1 test model(4.9.2)”, ZTE
R4-1812603, “TP to TS 38.141-2: FR2 test model(Section 4.9.3)”, ZTE
R4-1812743, “Power boosting/deboosting configuration for NR Test Models”, Ericsson
R4-1812744, “TP to TS 38.141-1: Section 4.9.2.3 Data content of PHY channels”, Ericsson
R4-1812745, “TP to TS 38.141-2: Section 4.9.2.3 Data content of PHY channels”, Ericsson
R4-1812746, “TP to TS 38.141-1: Section 4.9.3.2.2 NR test model 1”, Ericsson
R4-1812747, “TP to TS 38.141-2: Section 4.9.3.2.2 NR test model 2”, Ericsson
R4-1812748, “Synchronization considerations for Test Model Design”, Ericsson
R4-1813171, “TP to TS38.141-2: Test model (4.9) “, NEC
R4-1813277, “TP for FR1 base conformation test models”, Huawei, HiSilicon
R4-1813278, “TP for FR2 base conformation test models”, Huawei, HiSilicon
R4-1813279, “TDD configurations for FR2”, Huawei, HiSilicon
R4-1813280, “SS block in test models”, Huawei, HiSilicon
R4-1813281, “Boosting patterns in test models”, Huawei, HiSilicon
R4-1813282, “TDD configurations for test models used in MSR tests”
R4-1813283, “Reference Symbol for Test Model”, Huawei, HiSilicon
R4-1813536, “TP to TS 38.141-1: Clause 4.9.3 Data content of Physical channels and Signals for NR FR1 Test models”, Nokia, Nokia Shanghai Bell
R4-1813537, “TP to TS 38.141-2: Clause 4.8.3 Data content of Physical channels and Signals for NR FR2 Test models”, Nokia, Nokia Shanghai Bell
R4-1813539, “TP to TS 38.141-1: Clause 4.9.2 Test models”, Nokia, Nokia Shanghai Bell
R4-1813540, “TP to TS 38.141-2: Clause 4.9.3 Test models”, Nokia, Nokia Shanghai Bell
[bookmark: _Ref526882291]R4-1813875, “BS conformance testing ad-hoc meeting minutes”, Huawei

	Contribution
	Source
	Proposal

	R4-1812270
	CATT
	use the same number of boosted and de-boosted RBs for NR test model since the RE power dynamic range requirement are the same for LTE and NR.

	NR test model
	

	
[dB]
	modulation scheme  of boosted PDSCH
	modulation scheme  of de-boosted PDSCH

	NR-TM1.2
	0.4
	3
	QPSK
	QPSK

	NR-TM3.2
	0.6
	-3
	QPSK
	16QAM

	NR-TM3.3
	0.5
	-6
	16QAM
	QPSK




	R4-1812595
	ZTE
	use the same power boosting/de-boosting levels for FR1 NR test model as that for E-UTRA test model
+3dB power boosting for UEM/ACLR measurement in NR-TM1.2;
-3dB power de-boosting for 64QAM EVM measurement PRBs in NR-TM3.3;
-6dB power de-boosting for QPSK EVM measurement PRBs in NR-TM3.3. 

every 2nd PRB are assumed to be power boosted for NR-TM1.2, NR-TM3.2 and NR-TM3.3

	R4-1812743
	Ericsson
	Introduce power boosting of +3 dB for every 3rd PRB starting from the second PRB in an OFDM symbol and adopt the deboosting level according to Table 3.
Typo in formula for deboosting

	R4-1813281
	Huawei
	TM2: P(s)=(s×⌈N_RB/(10×2^μ)⌉+f"mod" 2)"mod" N_RB,s=0,⋯,10×2^μ-1
TM1.2, P(k,s)=(s "mod " N+⌊k/M⌋N+k "mod " M)"mod" N_RB

	R4-1813536
	Nokia
	Provided formula for TM2 based on spacing (NRB/10*2µ)



Boosting values

Background
Boosting values and percentage / fraction summarized from contributions
	
	NR-FR1 TM1.2
	NR-FR1 TM3.2
	NR-FR1 TM3.3

	CATT
	0.4; 3dB
	0.6; -3 dB
	0.5, -6 dB

	ZTE
	0.5; 3dB
	0.5; -3dB
	0.5; -6dB

	Ericsson
	0.33, 3dB
	None
	None

	Huawei
	0.4; 3dB
	0.6; -3 dB
	0.5, -6 dB

	Nokia
	~50%, 3 dB
	~50%, -3 dB
	~50%, -6dB



Background
This was from LTE
	
	Min
	Modulation
	Max
	Modulation

	TM 1.2
	-4.7 dB
	QPSK (measured)
	+3 dB
	QPSK (measured)

	TM 3.2
	-3 dB
	16QAM (measured)
	+2.4 dB
	QPSK (not measured)

	TM 3.3
	-6 dB
	QPSK (measured)
	+2.4 dB
	16QAM (not measured)



QPSK range: -6 to +3 dB; 16QAM range: -3 to 3 dB: from Ericsson paper stating 36.104 requirements

Summary
· 40% + 3dB PDSCH boost (TM1.2), 60% + -3dB boost 16QAM (TM3.2), 50% + -6dB QPSK (TM3.3) ; [CATT, HW]
· proposal matches LTE
· 50% + 3dB PDSCH boost (TM1.2), 50% + -3dB boost 16QAM (TM3.2), 50% + -6dB QPSK (TM3.3) ; [ZTE]
· The boosting pattern for TM1.2 should be re-examined – it may not be feasible
· ~33% + 3dB PDSCH boost (TM1.2), No tests for TM3.2 and TM3.3 ; [Ericsson]
· Nokia:  where P is “Nominal RBG size P configuration 1 as in table 5.1.2.2.1-1 in TS 38.214” The values range from 36% to 50%
· [bookmark: _GoBack]v=2.5 for TM1.2 and 2.5 for TM3.2

Way forward
· TM1.2
· 40% + 3dB PDSCH:
i. note QPSK deboost range is -3.65 to -4.73
· 33% + 3dB PDSCH:
i. note QPSK deboost range is -2.03 to -2.92
· other
· TM3.2: 
· 60% + -3dB boost 16QAM:
i. note QPSK boost range = 2.04 to 2.43
· Working assumption: 50% + -3dB boost 16QAM:
i. note QPSK boost range = 1.51 – 1.76 dB
· other
· TM3.3
· 50% + -6dB QPSK
· other
Proposed Agreement:
The following boosted PRB percentages and levels are from E-UTRA and as guidance used as starting percentages of boosted PRBs
· TM1.2
· 40% / 3dB boost PDSCH:
· TM3.2:
· 60% / -3dB boost 16QAM:
· TM3.3
· 50% / -6dB boost QPSK

Proposed Agreement
· Use RBG mapping for boosted RB


	
	TM1.2
	TM3.2
	TM3.3

	Boost / deboost (dB)
	3 dB
	-3 dB
	-6 dB

	% boost
	40%
	60%
	50%

	Min/max deboost / boost (dB)
	-2.4 / -4.7 dB
	1.8 / 2.4 dB
	1.5 / 2.4

	Min/max percent boost (dB)
	30 / 40%
	50.6 / 60%
	36 / 50%



Proposed Procedure
Determining number of RBG for boosting/deboosting based upon dynamic range constraint and boosting %
RBG size: P: use Table 5.1.2.2.1-1 from 38.214, configuration 1 column to determine P from NRB (sets of sP consecutive RBs will be boosted)
Number available RBG: 
Number boosted RBG: 
Number deboosted RBs: 
Deboost value: 

Pattern for TM1.2, TM3.2, TM3.3
Summary
· RB location as a function of slot number
· Keep same location for all slots [Ericsson, ZTE]
· Vary location each slot [Nokia, Huawei]
· RB locations given by function p(.)
· ,  ,  (Ericsson, ZTE)
· , , ,  , f is the fraction boosted (Huawei)
i. If M=1, equation simplifies to one above where N=x,
· , ,  initialization    (Nokia)

Way Forward:
· Agree whether to vary locations each slot
· Agree on formula
Proposed agreement
Same location at each slot, following table indicates locations of boosted RBG
	RBG location

	0

	

	2n, 




Pattern for TM2
Summary
· 1 RB location changes as a function of slot number
· Slope is (Huawei, Nokia)
i. , f is frame number (Huawei)
ii. ,   (Nokia)
Way Forward
· Agree on slope
· Agree on formula or combine
· capture the following for locations
	Slot
	RB location

	3n
	0

	3n+1
	

	3n+2
	



· Power level for control region for TM2 : goal to reduce PAPR spikes and to assist synchronization because only 1 RB is tested in TM2
Put in square brackets in the TP: reduce power of control region by 6 dB
Companies to investigate PAPR of TM2 with reduced power
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