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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the last meeting, many details for section 4.9 in TS38.141-2 were completed. During the process of merging test proposals, some details need clarification and editing. This text proposal provides suggested modification.
Revisions
In addition to minor edits, the following sections are modified.
Section 4.9.2.2
· Replace “subcarrier space” with “subcarrier spacing”
· Remove brackets regarding measurements of a special slot when the number of downlink symbols of that special slot is less than a threshold. The reason is that there are insufficient number of reference symbols for measurements.
· Add a sentence that measurements are performed starting on the third symbol of a downlink slot
· For Table 4.9.2.2-2, the number of available REGs is 12 = 6 RBs/symbol  1 REG / RB  2 symbols. Fix the values accordingly. Note that the agreement from [1] is
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.”
· The filler PDSCH in the first two symbols is not described. Added a table describing the filler PDSCH and for which tests it is used.
· QPSK modulated and the power per RB is the same as the PDCCH
· No reference symbols needed.
Section 4.9.2.2.2
· Fix location for top RB
Section 4.9.2.3
· Replace equation object with Microsoft math type for cell id
· The generation for the PDSCH (filler PDSCH) in the first two symbols is not described.
· Different RNTI compared to the PDSCH in Table 4.9.2.3.2-1
Section 4.9.2.3.1
· There are two control symbols
Conclusion
Adopt the TP below.
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Appendix

***************************** BEGIN ***********************
[bookmark: _Toc510722702][bookmark: _Toc527700099]4.9.2	Test models
[bookmark: _Toc527700100]4.9.2.1	General
The NR test models described in TS 38.141-1 is are also applicable for 1-O. The following sections will describe the NR test models needed for 2-O.
[bookmark: _Toc510689714][bookmark: _Toc527700101]4.9.2.2	NR FR2 test models
The set-up of physical channels for transmitter tests shall be according to one of the NR test models (NR- FR2-TM) below. A reference to the applicable test model is made within each test.
The following general parameters are used by all NR test models:
-	Duration is 1 radio frame (10 ms) for FDD and 2 radio frames for TDD (20 ms)
-	The slots are numbered 0 to 102µ – 1 where µ is the numerology corresponding to the subcarrier spacespacing
-	NRB is the maximum transmission bandwidth configuration seen in table 5.3.2-2 in TS 38.104 [2].
-	Normal CP
-	Virtual resource blocks of localized type
[Measurements start on the third symbol of a slot when the first symbol of a slot is a downlink symbol.]
For NR FR2 TDD, test models are derived based on the uplink/downlink configuration as showing in the table 4.9.2.2-1 using information element TDD-UL-DL-ConfigCommon.
[If the number of downlink symbols in a special slot is less than 7 symbols, no measurements will be performed on that special slot.]
Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models
	Field name
	60 kHz SCS
	120 kHz SCS

	referenceSubcarrierSpacing
	60
	120

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 ms
	1.25 ms

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4



Common physical channel parameters for all NR FR2 test models are specified in the following tables: table 4.9.2.2-2 for PDCCH, table 4.9.2.2-3 for PDSCH, and table 4.9.2.2-4. Specific physical channel parameters for NR FR2 test models are described in sections 4.9.2.2.1 to 4.9.2.2.3.
Table 4.9.2.2-2: Common physical channel parameters for PDCCH
	Parameter
	

	# of symbols used for control channel
	12

	Starting symbol number of PDCCH
	0

	# of CCEs allocated to PDCCH 
	1

	Starting RB location for PDCCH
	0

	# of available REGs
	612

	Aggregation level(s)
	1

	# of RBs not allocated by for PDCCH in the each symbol
	NRB – 6

	DM-RS configuration and density
	Comb structure with same frequency density of ¼ (i.e., every 4th subcarrier) on all REGs

	ratio of PDCCH EPRE to DM-RS EPRS
	0 dB



Table 4.9.2.2-3: Common physical channel parameters for PDSCH
	Parameter
	

	DM-RS configuration and density
	Type 1,  comb 2 (every other subcarrier) in symbol 3 

	ratio of PDSCH EPRE to DM-RS EPRE
	0 dB

	PTRS configuration and density
	LPT-RS  4
KPT-RS  2

	ratio of PDSCH EPRE to DM-RS EPRE
	0 dB



Table 4.9.2.2-4: Common physical channel parameters for Filler PDSCH
	Parameter
	

	DM-RS
	Not present

	ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Modulation
	QPSK

	# of symbols used
	2

	Starting symbol number
	0

	# of RBs allocated for filler PSDCH in the each symbol
	NRB – 6



[bookmark: _Toc510689715][bookmark: _Toc527700102]4.9.2.2.1	NR FR2 test model 1.1 (NR- FR2-TM1.1)
This model shall be used for tests on:
-	BS output power
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
[bookmark: _Hlk497144372]Table 4.9.2.2.1-1: Physical channel parameters of NR-FR2-TM1.1
	Parameter
	

	# of QPSK PDSCH PRBs
	NRB

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB



[bookmark: _Toc510689717][bookmark: _Toc527700103]4.9.2.2.2	NR FR2 test model 2 (NR- FR2-TM2)
This model shall be used for tests on:
-	Total power dynamic range (lower OFDM symbol power limit at min power),
-	EVM of single 64QAM PRB allocation (at min power)
-	Frequency error (at min power)
Table 4.9.2.2.2-1: Physical channel parameters of NR-FR2-TM2
	Parameter
	

	# of 64QAM PDSCH PRBs 
	1

	Level of boosting (dB) 
	0

	Location of 64QAM PRB
		Slot
	RB
	n

	3n
	0
	

	3n+1
	
	

	3n+2
	
	






[bookmark: _Toc510689719][bookmark: _Toc527700104]4.9.2.2.3	NR FR2 test model 3.1 (NR- FR2-TM3.1)
This model shall be used for tests on:
-	Output power dynamics
-	Total power dynamic range (upper OFDM symbol power limit at max power with all 64QAM PRBs allocated)
-	Transmitted signal quality
-	Frequency error
-	EVM for 64QAM modulation (at max power)
[bookmark: _GoBack]Note: if power back off is declared for 64QAM, EVM shall be tested on highest modulation without power back off
Physical channel parameters are defined in table 4.9.2.2.1-1 with all QPSK PDSCH PRBs replaced by 64QAM PDSCH PRBs.
[bookmark: _Toc510689723]4.9.2.3	Data content of Physical channels and Signals for NR-TM
Randomisation of the data content is obtained by utilizing the length-31 Gold sequence scrambling of TS 38.211 [x20], subclause 5.2 which is invoked by all physical channels prior to modulation and mapping to the RE grid. An appropriate number of ‘0’ bits shall be generated prior to the scrambling.
For the test models, a single bandwidth part spans NRB RBs.
It is assumed that the PDCCH DM-RS and PDSCH DM-RS to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters.
Initialization of the scrambler and RE-mappers as defined in TS38.211 [xx20] use the following additional parameters:



-	[ = 1 for the lowest configured carrier,  = 2 for the 2nd lowest configured carrier, …,  = n for the nth configured carrier]
-  Antenna ports starting with 1000 for PDSCH
- 	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
-	Rank 1 (single layer)

-   = 0. For the filler PDSCH,  for all PRBs.
[bookmark: _Toc510689730]4.9.2.3.1	PDCCH
- 	
-	PDCCH modulation to be QPSK as described in TS 38.211 [x], subclause 5.1.3
-	For each subframe slot the required amount of bits for all PDCCHs is as follows: (# of PDCCH)*(# of CCE per PDCCH)* 6 (REG per CCE)*12 (RE per REG)*2(bits per RE) with these parameters according to the NR -TM definitions in subclause 4.4.9.2.2
-	Generate this amount of bits according to ‘all 0’ data
- 	
-	1 CCE shall be according to TS38.211 [20], clause 7.3.2. PDCCH using non-interleaved CCE-to-REG mapping.  PDCCH should occupy first symbol for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.  
-	[Perform PDCCH multiplexing and scrambling according to TS 38.211 [20], subclause 7.3.2.3]
-		 for scrambling
-	PDCCH modulation to be QPSK as described in TS 38.211 [20], subclause 7.3.2.4
-	Perform mapping to REs according to TS 38.211 [20], subclause 7.3.2.5
- 	NID = 0 in DM-RS sequence generation
[bookmark: _Toc510689731]4.9.2.3.2		PDSCH
-	For each slot generate the required amount of bits for all PRBs according to ‘all 0’ data
-	NR-TMs utilize 1 user PDSCH transmissions 
-	The required amount of PDSCH ‘0’ bits within a slot and allocated PRBs shall be generated 
-	[Perform user specific scrambling according to TS 38.211 [20], subclause 7.3.1.1.] 
-	[Perform modulation of the scrambled bits with the modulation scheme defined for each user according to TS 38.211 [20], subclause 6.3.27.3.1.2]







-	Perform mapping of the complex-valued symbols to layer according to TS 38.211 [20], subclause 7.3.1.3.   Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is equal to 1. 
[bookmark: _Hlk525485814]-	Perform PDSCH mapping type A according to TS 38.211 [20]
-	DM-RS sequence generation according to TS 38.211 [20], subclause 7.4.1.1.1 where l is the OFDM symbol number within the slot, using symbol l=3 and symbol l=11 for every other subcarrier
-	 and 
-	DM-RS mapping according to TS 38.211 [20], subclause 7.4.1.1.2 where type 1 configuration is considered
-	For NR-FR2-TM PT-RS sequence generation according to TS 38.211 [20], subclause 7.4.1.2.1
-	For NR-FR2-TM PT-RS mapping according to TS 38.211 [20], subclause 7.4.1.2.2, where l = 4, KPT-RSk = 2

***************************** END ***********************
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