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1. Introduction
There was an AH meeting held Monday evening mainly focused on AI 7.9.2.
2. Meeting minutes 
2.1 [bookmark: OLE_LINK2]General
R4-1812582	Correction on NOTE for wanted signal mean power for NR BS RX requirements in FR1 and FR2 NTT DOCOMO, INC.

Discussion: 
Huawei: some EIS may relate to declaration and thus it is a bit strange to refer to the core specification. Wording can be worked out.
Decision: Noted.		


R4-1812583	TP to TS 38.141-1: Correction on NOTE for wanted signal mean power for NR BS RX requirements NTT DOCOMO, INC.

Discussion: 
Decision: 	Approved	


R4-1812584	TP to TS 38.141-2: Correction on NOTE for wanted signal mean power for NR BS RX requirements NTT DOCOMO, INC.

Discussion: 
ZTE: MU for different FR should be considered.
Ericsson: even though EIS is declared, in the core requirement, it is clearly stated.
Decision: Return to		

2.2 Test configurations

R4-1812540	TP to TS 38.141-2_Applicability of test configurations for single-band RIB(4.7.3) ZTE Corporation
Discussion:
Huawei: for multi-band operation using single band RIB, if you do multi-band test, you can’t differentiate between the different RIBs.
Nokia: we share the same view as Huawei.
Decision: Noted

R4-1812681	On MB test for single band connector Huawei
Discussion: 
ZTE: multi-band operation has several structures. The structure shown in the Figure is for LTE. We prefer to keep the table.
Ericsson: we still need to do some multi-band testing.
Huawei: we can check further.
Decision: Noted.		


R4-1812682	TP to TS 38.141-1: On MB test for single band connector Huawei
Discussion: 
Decision: return to	
	
2.3 Test cases

R4-1813564	RF channels for NR OTA tests Nokia, Nokia Shanghai Bell

Discussion: 
Ericsson: we already approved the RF channels for many requirements. Would your proposal then override previous agreements?
Huawei: at last meeting, we made agreement on conducted requirement. For OTE requirements, there is no solid agreement yet, which can be optimized. We have some proposal too.
ZTE: for “OTA ACLR test with B and T channels”, do you test the adjacent channels on both sides. For receiver sensitivity, dynamic range and ICS, they don’t need to be tested for multi-carrier or multi-band cases.
Decision: noted.		

R4-1812684	Discussion on RF channels for OTA testing Huawei, HiSilicon

Discussion: 
Nokia: we can consider combining the proposal from Nokia.
Decision: Noted.		

R4-1812604	TP for TS38.141-1: Adding a note for some specific requirements on RF channel ZTE Corporation
Discussion: 
Ericsson: we have a similar proposal.
Nokia: do you plan to have something similar for OTA?
Decision: revised to		

R4-1812758	pCR to TS 38.141-1 : Test Cases position update for IM and Blocking Ericsson
Discussion: 
Decision: 	Noted	


R4-1812605	TP for TS38.141-2: RF channel for BS OTA conformance test ZTE Corporation
Discussion: 
NEC: this contribution proposed to change a wrong specification.
Huawei: the change on ON/OFF power is unclear. Also, what is the motivation for changes to “OTA transmitter spurious emissions”
Ericsson: we need to check with RF channels.
Decision: revised to		

WF:
Nokia to lead WF on RF channels for OTA testing.

2.4 Test model

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


2.4.1  TDD pattern
FR1
	Contribution
	Source
	Proposal / comments

	R4-1812579
	ZTE
	States ambiguity in spec for type of signaling of TDD pattern

	R4-1813539
	Nokia
	Purpose to implement {DSUDD}
Correction (shifting) of TDD pattern for test model to align in practice agreed NR TDD configuration with LTE configuration 2 and special sub-frame configuration 7,

	R4-1810619
	Ericsson
	A combination of cell specific and UE specific signaling (TDD-UL-DL-ConfigCommon and TDD-UL-DL-ConfigDedicated) can be used in order to consider radio frame misalignment to have MSR and NR coexist, if LTE config 2 with SS 7 is to be used.



Spec Issues / comments:
· The general intent of the TDD configuration pattern to was to use SIB1 signaling (e.g., tdd-UL-DL-ConfigurationCommon) to convey the configuration. Are the TPs clear for that signaling
· Is periodicity of pattern needed

Discussion:
Nokia: shifting of DDDSU is not allowed in RAN1 specification. Therefore, we proposed to use two patterns.
Docomo: not sure if shifting is needed. From actual operation’s pov, shifting is not needed.
Huawei: DDDSU was used in the demod test. The 3ms periodicity was specified in 38.331 v15.3. Which version of 38.331 should be used in RAN4 testing consideration?
Nokia: our understanding of using DDDSU is to align with LTE.

WF:
No need to use two patterns as proposed by Nokia
The format used in “Table 1. TDD configurations for FR1 NR test model” in R4-1812579 to capture the TDD pattern is agreed on.
It is ok to refer to the latest version of R15 38.331.



FR2
	Contribution
	Source
	Proposal

	R4-1812579
	ZTE
	Remove configuration for 15, 30, 240 kHz
Similar comment for FR1

	R4-1812581
	NTT DoCoMo
	TDD configuration for FR2 does not have to be aligned with for FR1, since there is a large frequency separation between FR1 and FR2
Option 2 (120 kHz) {DDDUS} S={D10,G2,U2} P=0.625 ms
Option 3 (120 kHz) {DDUS} S={D12,U2} P=0. 5 ms
Use option 2 for 60, 120, 240 kHz

	R4-1813279
	Huawei
	Propose {DDDSU} with S=4D, 6G, 4U 60 kHz (reference model A.3.3 in 38.101-2)
Derive 120 kHz pattern from 60 kHz pattern

	R4-1813540
	Nokia
	Using DDDSU S={D10,G2,U2} for both 60 and 120 kHz



Spec Issues / comments:
· (same as FR1) The general intent of the TDD configuration pattern to was to use SIB1 signaling (e.g., tdd-UL-DL-ConfigurationCommon) to convey the configuration. Are the TPs clear for that signaling
· (same as FR1) Is periodicity of pattern needed
· Remove configurations for 15, 30 kHz SCS (ZTE, NTT DoCoMo, NEC, Nokia)
· Remove configuration for 240 kHz SCS (ZTE, Nokia)

Technical Issue:
· If TDD pattern for FR2 is revised, how should the pattern be?
· NTT DoCoMo: design based on {DDDUS} S={D10,G2,U2} P=0.625 ms (120 kHz)
· Nokia: {DDDSU} S={D10,G2,U2} for both 60 and 120 kHz
· Huawei: {DDDSU} with S=4D, 6G, 4U 60 kHz (reference model A.3.3 in 38.101-2) and derive rest 120 kHz from that
Discussion:
Docomo: our original proposal is the same as Nokia {DDDSU} S={D10,G2,U2} for both 60 and 120 kHz.
Ericsson: will there be any coexistence issue?
Huawei: we agree with Ericsson. We use the 60kHz pattern to derive the one for 120kHz.
Docomo: do we need to consider the mixed numerology case?
Huawei: we are talking about two carriers one using 60kHz and the other using 120kHz.
ZTE: we need to consider this for intra-band CA.

WF:
The format used in “Table 3. TDD configurations for FR2 NR test model” in R4-1812579 to capture the TDD pattern is agreed on.
It is agreed to remove configurations for 15, 30 kHz and 240kHz SCS

MSR
	Contribution
	Source
	Proposal

	R4-1812579
	ZTE
	Proposes TDD configuration values using combination of broadcast {DSUUD} and dedicated signaling

	R4-1813282
	Huawei
	Use a TDD configuration with two common configurations with a 4 ms period and 1 ms period when NR is used in MSR testing



Spec Issues / comments:
· Should design of TDD configuration be considered for MSR now if 37.141 is not under discussion at this moment
· Technical questions
· Which version of 38.331 spec should be used to generate TDD configuration?

WF:
It is agreed to use combination of broadcast {DSUUD} and dedicated signalling as proposed by ZTE to align with MSR pattern.
2.4.2  PDSCH Power boosting
	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
	
	TM1.2
	TM3.2
	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



TM1.2
	
	Formula

	Huawei
	Every M RB each N RBs are boosted

	Nokia
	Every other

	ZTE
	Every other

	Ericsson
	Every 3rd




TM2
	
	Formula

	Huawei
	

	Nokia
	, RbNumber(i) = (AllocSpacing * i) mod (NRB-1);



WF:
Huawei to lead a WF on power boosting.
2.4.3  PDCCH
2 main topics
Number of symbols
Span of PDCCH

	Contribution
	Source
	Proposal

	R4-1812270
	CATT
	Two symbol PDCCH
1 CCE

	R4-1812595
	ZTE
	Placeholder for simulations results for PDSCH based on PDCCH duration

	R4-1813536, R4-1813540
	Nokia
	1 symbol CORESET
FR1
[1,2]
1 CCE, 6 RBs
FR2
2 symbols
Span entire NRB

	R4-1813277, R4-1813278,
	Huawei
	Starting RB of PDCCH should be specified

	R4-1810616
	Ericsson
	# of symbols used for control channel =[1,2]
# of CCEs allocated to PDCCH = 	1
# of available REGs=	6
Aggregation level(s)	=1
# of REGs not allocated by PDCCH in the first two symbols	=2* NRB – 6 
DM-RS configuration and density	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs 
                                PDSCH
DM-RS configuration and density	Type 1, Comb2 (every other subcarrier) in symbol 3  
PT-RS pattern and density	Distributed pattern, every symbol for every second PRB (time density 1 and frequency density ½)
# of QPSK PDSCH PRBs which are boosted or deboosted	0




Number of symbols
	Company
	FR1
	FR2

	CATT
	2, 6 RB
	

	ZTE
	2? [1,2] 6 RB
	[1] 6 RB

	Nokia
	2 (entire BW)
	2 (entire BW)

	Ericsson
	[1,2] 6 RB
	[1,2] 6 RB

	Huawei
	[1,2] 6 RB
	[1,2] 6 RB



WF:
It is agreed to use 1CCE, over 2 symbols for PDCCH. The unoccupied RBs will be used for PDSCH. CCE wills start from RB 0.

2.4.4  SS Block
	Contribution
	Source
	Proposal

	R4-1812748
	Ericsson
	3 options for synchronization: using Synchronisation Signal (SS) and PBCH (SS Block); External Clock; PDSCH DMRS
Some parameters for SS: SS burst length: [<=3 GHz, L is 4, 3 - 6 GHz, L is 8, 6 - 52.6 GHz L is 64]
· SS burst set periodicity: [20 ms] 
· SS burst set mapping
· # of SS burst sets 
· SS Beam sweeping aspects

	R4-1813280
	Huawei
	The first 2µ slots in the subframe should be reserved for SS blocks (i.e. measurements in a subframe begin on slot 2µ) for FR1.
The maximum number of SS blocks for 1 ms should be used for FR1:
- for 15 kHz SCS, SS blocks beginning at symbols 2 and 8 (slot 0)
- for 30 kHz SCS and pattern B, SS blocks beginning at symbols 4 and 8 of slot 0 and 2 and 6 of slot 1;
- for 30 kHz SCS and pattern C, SS blocks beginning at symbols 2 and 8 of slot 0 and 2 and 8 of slot 1. 
For bands 5 and 66, 15 kHz SCS should be used for the initial access SS block.
For bands supporting two numerologies, the smaller numerology is used for the initial access SS block.
for the slot(s) designated for the SS blocks, leave the RBs outside the SS block region unoccupied.
Where to place the SS block is must be determined. Among some options:
- close to the center of the channel
- distribute across the channel
- top / middle / bottom
For FR2, the initial access numerology is 120 kHz SCS.
For FR2, the number of slots bearing initial access should be at least 2 (0.25 ms).

	R4-1813536 R4-1813539 R4-1813540
	Nokia
	Center – 10 RBs
2 positions in slot

FR1:
(10/20 ms, 1 burst
FR2
20 ms periodicity
1 burst
Start symbol: 8




Technical issues:
The need and if the need is identified, then the location of SSB (Huawei near center with regards to GSCN, Nokia near center)
SCS: Huawei – band specific, use lower SCS when multiple SCS possible; Nokia (verify)
Number per measurement period

Discussion:
The group understands there will be some complexity associated with the use of SSB in the test.
Keysight commented that in the tests, measurement results would be the same with or without the transmission of SSB.

WF:
It is agreed to seek views from other TE vendors at this meeting. If their feedback is the same as Keysight’s, no SSB would be used in the test.
2.4.5  FR1 TP other aspects
	Contribution
	Source
	Proposal

	R4-1812601
	ZTE
	

	R4-1812746
	Ericsson
	

	R4-1813277
	Huawei
	

	R4-1813536
	Nokia
	

	R4-1812744
	Ericsson
	




2.4.6  FR2 TP other aspects
	Contribution
	Source
	Proposal

	R4-1812603
	ZTE
	

	R4-1813171
	NEC
	

	R4-1813278
	Huawei
	

	R4-1813540
	Nokia
	

	R4-1813537
	Nokia
	

	R4-1812745
	Ericsson
	



WF:
Nokia to prepare TP for data content for FR1
Ericson to prepare TP for data content for FR2
Huawei to prepare TP for test model for FR1
ZTE to prepare TP for test model for FR2
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