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1. Introduction
This contribution provides text proposal to TS 38.141-2 clause 4.9.3 Test models. Last RAN4 #88 meeting TP to clause with Test models were agreed in [1].  

However agreed TP [1] does not include all details that are needed to finalize Test model section in specification. 

This TP provides following details:

· Addition of “FR2” to NR test models to distinguish NR test models for FR1 and FR2,

· Removal of brackets for first bullet in clause 4.9.2.2,

· FDD is excluded, as there is no FDD bands for test in NR Rel-15,

· TDD configuration for 240 kHz deleted as not possible for data,

· Extraction of common for all NR FR1 test models physicial channel parameters to main section, to avoid repetition of the same details for SSB, PDCCH, PDSCH channels.
As was discussed last RAN4#88 meeting TDD pattern for FR1 is for further discussion. Currently in TS exist table with TDD configuration that is the same as for FR1 (only adjusted to higher sub-carrier spacing). As FR2 uses new spectrum range, there is no need to have a compatible pattern neither with FR1 nor with LTE. Thus, we propose for FR2 TDD pattern that is likely to be deployed in the field. This pattern has the UL/DL ratio of almost 1:4 and combines high DL throughput with low latency.
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<Start of TP>
4.9.3
Test models

4.9.3.1
General

The NR FR1 test models described in TS 38.141-1 in clause 4.9.2 are also applicable for 1-O. The following sections will describe the NR FR2 test models needed for 2-O.

4.9.3.2
NR FR2 test models
The set-up of physical channels for transmitter tests shall be according to one of the NR FR2 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 FR2 test models:

-
The test models are defined for a single antenna port (using p = 1000); 1 code word (q = 0), 1 layer, precoding is not used; unless specified otherwise
-
Duration is 2 radio frames for TDD (20 ms)
-
Normal CP
-
Virtual resource blocks of localized type

For NR TDD, test models are derived based on the uplink/downlink configuration as showing in the table 4.9.3.2-1.

Table 4.9.3.2-1: Configurations of NR TDD for BS type 2-O  for test models
	SCS 

[kHz]
	Number of DL slots
	Number of DL symbols in S slot
	Number of UL symbols in S slot
	Number of UL slots

	
	
	
	
	

	
	
	
	
	

	60 (Note 1)
	3
	10
	2
	1

	120 (Note 2)
	3
	10
	2
	1

	
	
	
	
	

	Note 1:.Pattern is repeated 16 times during the test (20 ms)
Note 2: Pattern is repeated 32 times during the test (20 ms)



Common physical channel parameters for all NR FR2 test models are specify in the table 4.9.3.2-2. Specific physical channel parameters for NR FR2 test models are describe in subclauses 4.9.3.2.1 to 4.9.2.2.3.
Table 4.9.3.2-2: Physical channel parameters common for all NR FR2 test models
	SSB parameters

	SSB periodicity
	20 ms (TDD)

	SSB mapping type
	Case A/C

	SSB bursts per radio frame 
	1

	SS Blocks in SS burst
	1

	SS Block position in slot {0, 1}
	1

	SS Block PRB offset
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	SS Block subcarrier offset
	0

	Primary Synchronization Signal EPRE / Secondary Synchronization Signal EPRE [dB]
	0.000

	Secondary Synchronisation Signal EPRE / PBCH DM-RS [dB]
	0.000

	PDCCH

	# of symbols used for control channel
	[1, 2]

	# of CCEs allocated to PDCCH 
	1

	# of available REGs
	6

	Aggregation level(s)
	1

	# of RBs not allocated by PDCCH in the first symbol (# of RBs for PDSCH)
	NRB – 6 

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

	PDSCH

	Nominal RBG size P configuration 1 as in table 5.1.2.2.1-1 in TS 38.214
	2 when NRB ϵ <1; 36>

4 when NRB ϵ <37; 72>

8 when NRB <73; 144>

16 when NRB >= 145

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier) in symbols 3 and 11

	PDSCH EPRE to DM-RS EPRE [dB]
	-3


	SSB parameters

	SSB periodicity
	20 ms (TDD)

	SSB mapping type
(Note)
	Case D/E

	SSB bursts per radio frame 
	1

	SS Blocks in SS burst
	1

	SS Block slot position in radio frame
	0

	SS Block start symbol
	8

	SS Block PRB offset
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	SS Block subcarrier offset
	0

	Primary Synchronization Signal EPRE / Secondary Synchronization Signal EPRE [dB]
	0.000

	Secondary Synchronisation Signal EPRE / PBCH DM-RS [dB]
	0.000

	PDCCH

	# of symbols used for control channel
	2

	Aggregation level (AL)
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	# of CCEs allocated to PDCCH 
	AL * 6

	# of RBs not allocated by PDCCH in the first symbol
	NRB – AL * 6 

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

	PDSCH

	Downlink resource allocation (RAT)
	Type 1

	DM-RS configuration and density
	Type 1, Comb2 (every other subcarrier) in symbols 3 and 11

	PDSCH EPRE to DM-RS EPRE [dB]
	-3

	Note: for 60 kHz SCS data, SSB of 120 kHz SCS is used.
For 120 kHz SCS data, SSB of 240 kHz SCS is used. 


Where NRB is definied as a number of RB for given bandwidth and subcarrier spacing as in TS38.104, table 5.3.2-1.

4.9.3.2.1
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

Table 4.9.3.2.1-1: Physical channel parameters of NR-FR2-TM1.1
	
	


	
	

	
	

	
	

	
	

	
	

	
	

	
	

	                                PDSCH

	Downlink resource allocation (RAT)
	Type 1

	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
	NRB 

	# of QPSK PDSCH PRBs which are deboosted
	0


Where NRB is considering the maximum transmission bandwidth configuration seen in table 5.3.2-1 in TS 38.104.
4.9.3.2.2
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)


Common physical channel parameters are defined in tables 4.9.3.2-2. Specific physical channel parameters are defined in table 4.9.3.2.2-1. Allocated RB numbers are specified in table 4.9.3.2.2-2. Slot mapping function (TDD) is define in table 4.9.3.2.2-3.
Table 4.9.3.2.2-1: Specific physical channel parameters of NR-FR2-TM2
	PDSCH

	Downlink resource allocation (RAT)
	Type 1

	# of PDSCH PRBs which are boosted
	1

	# of QPSK PDSCH PRBs which are deboosted
	NRB - 1


Table 4.9.3.2.2-2: Allocated RB numbers for NR-FR2-TM2

	DL Test Slots 0-39 (SCS 60 kHz, 120 kHz)

	Slot 0
	RbNumber(0) = 0

	Slot 1
	RbNumber(1) = NRB-1

	Slots 2-39
	for slot i = 2 to 39
    RbNumber(i) = (AllocSpacing * i) mod (NRB-1);
end for

	DL Test Slots 40-79 (SCS 120 kHz)

	for slot i = 40 to 79
    RbNumber(i) = (AllocSpacing * i) mod (NRB-1);
end for


Where AllocSpacing is defined as:
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Table 4.9.3.2.2-3: Slot mapping function (TDD)
	SCS [kHz]
	Slot in radio frame

	60
	DLSlots = {0, 1, 2, 3} U {5, 6, 7, 8} U … U {35, 36, 37, 38}

for slot i = 0 to 31
    SlotInRadioFrame(DLSlots(i)) = DLTestSlot(i);
end for

	120
	DLSlots = {0, 1, 2, 3} U {5, 6, 7, 8} U … U {75, 76, 77, 78}

for slot i = 0 to 63
    SlotInRadioFrame(DLSlots(i)) = DLTestSlot(i);
end for


4.9.3.2.3
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 


Common physical channel parameters are defined in tables are defined in tables 4.9.3.2-2. Specific physical channel parameters are defined in table 4.9.3.2.1-1 with 64QAM PDSCH PRBs used.

<End of TP>

