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******************************* BEGIN CHANGE 1 ********************************
[bookmark: _Toc5283429]4.9.2.2.1	NR FR2 test model 1.1 (NR-FR2-TM1.1)
This model shall be used for tests on:
-	Radiated transmit power
-	BS output power
-	Transmit ON/OFF power
-	TAE
-	Unwanted emissions
-	Occupied bandwidth
-	ACLR
-	Operating band unwanted emissions
-	Transmitter spurious emissions
-	Receiver spurious emissions
Common physical channel parameters are defined in section 4.9.2.2. Specific physical channel parameters for NR-FR2-TM1.1 are defined in table 4.9.2.2.1-1.
[bookmark: _Hlk497144372]Table 4.9.2.2.1-1: Specific physical channel parameters of NR-FR2-TM1.1
	Parameter
	Value

	# of QPSK PDSCH PRBs with 
	NRB-3

	Ratio of PDSCH EPRE to PDCCH EPRE
	0 dB

	Starting RB allocation of QPSK PDSCH PRBs
	3

	Modulation of PDSCH PRBs with 
	Same as PDSCH PRBs with 



******************************* END CHANGE 1 ********************************
******************************* BEGIN CHANGE 2 ********************************

[bookmark: _Toc5283432]4.9.2.3	Data content of physical channels and signals for NR-FR2-TM
Randomisation of the data content is obtained by utilizing the length-31 Gold sequence scrambling of TS 38.211 [20], subclause 5.2.1 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.
Initialization of the scrambler and RE-mappers as defined in TS 38.211 [20] use the following additional parameters:




-	= 1 for the lowest configured carrier, = 2 for the 2nd lowest configured carrier, …  = n for the nth configured carrier  = 0
-	-  Antenna ports starting with 1000 for PDSCH
-	Antenna ports starting with 2000 for PDCCH
-	q = 0 (single code word)
-	Rank  (single layer), Rank  for two layers
-	-   = 0
[bookmark: _Toc5283433]4.9.2.3.1	PDCCH
-	
-	PDCCH modulation to be QPSK as described in TS 38.211 [20], subclause 5.1.3.
-	For each slot the required amount of bits for all PDCCHs is as follows: 1(# of PDCCH) * 1(# of CCE per PDCCH) * 6(REG per CCE) * 9(data RE per REG) * 2(bits per RE) with these parameters according to the NR-FR2-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 TS 38.211 [20], subclause 7.3.2. PDCCH using non-interleaved CCE-to-REG mapping. PDCCH occupies the first two symbols for 6 resource-element groups, where a resource element group equals one resource block during one OFDM symbol.
-	Perform PDCCH scrambling according to TS 38.211 [20], subclause 7.3.2.3.
-	 in DM-RS sequence generation in TS 38.211 [20], subclause 7.4.1.3.
-	in scrambling sequence generation in TS 38.211 [20], subclause 7.3.2.3.
-	Perform mapping to REs according to TS 38.211 [20], subclause 7.3.2.5.
[bookmark: _Toc5283434]4.9.2.3.2	PDSCH
-	For each slot generate the required amount of bits for all PRBs according to ‘all 0’ data.
-	NR-FR2-TMs utilize 1, 2 user PDSCH transmissions distinguished by . For each NR-FR2-TM, PRBs are mapped to user () as follows:
Table 4.9.2.3.2-1: Mapping of PRBs to [image: ] for NR-FR2-TM
	Test model
	[image: ]
	Number of users

	NR-FR2-TM1.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2

	NR-FR2-TM2
	2 for all PRBs
	1

	NR-FR2-TM3.1
	2 for PRBs located in PRB#0-2
0 for remaining PRBs
	2



-	for 1 user PDSCH transmissions.
-	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], subclause7.3.1.2.





-	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. Complex-valued modulation symbols  for codeword  shall be mapped onto the layers ,  where  is the number of layers and  is the number of modulation symbols per layer according to table 4.9.2.3.2-2. The antenna port mapping maps the layers to antenna ports using the set of antenna ports 
Table 4.9.2.3.2-2: Mapping codewords to antenna ports
	[bookmark: _GoBack]Number of layers 
	Number of codewords
	Codeword-to-layer mapping


	Antenna port mapping

	1
	1
	

	

	


	2
	1
	

	

	





-	Perform PDSCH mapping type A according to TS 38.211 [20].
-	PDSCH resource allocation type 1 according to TS 38.214 [18].
-	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 with symbols indicated by table 4.9.2.2-3.
-	
-	
-	DM-RS mapping according to TS 38.211 [20], subclause 7.4.1.1.2 with parameters listed in table 4.9.2.2-3.
-	For NR-FR2-TM PT-RS sequence generation according to TS 38.211 [20], subclause 7.4.1.2.1, with parameters listed in table 4.9.2.2-3.
-	For NR-FR2-TM PT-RS mapping according to TS 38.211 [20], subclause 7.4.1.2.2, with parameters listed in table 4.9.2.2-3.
[bookmark: historyclause]
[bookmark: _Toc5283528]6.6.4	OTA time alignment error
[bookmark: _Toc5283529]6.6.4.1	Definition and applicability
This requirement shall apply to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations.
Frames of the NR signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the RF signals present in the radiated domain may experience certain timing differences.
For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different NR signals. The OTA time alignment error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
[bookmark: _Toc5283530]6.6.4.2	Minimum requirement
The minimum requirement for BS type 1-O is in TS 38.104 [2], subclause 9.6.3.2.
The minimum requirement for BS type 2-O is in TS 38.104 [2], subclause 9.6.3.3.
[bookmark: _Toc5283531]6.6.4.3	Test purpose
To verify that the OTA time alignment error is within the limit specified by the minimum requirement.
[bookmark: _Toc5283532]6.6.4.4	Method of test
[bookmark: _Toc5283533]6.6.4.4.1	Initial conditions
Test environment: Normal; see annex B.2.
RF channels to be tested for single carrier: M; see subclause 4.9.1.
Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA:
-	MRFBW in single-band operation, see subclause 4.9.1;
-	BRFBW_T'RFBW and B'RFBW_TRFBW in multi-band operation, see subclause 4.9.1.
Directions to be tested: OTA coverage range reference direction (D.35).
Polarizations to be tested: For dual polarized systems the requirement shall be tested and met considering both polarisations. If the measurement antenna does not support dual polarization, time alignment error shall be measured under the condition that measurement antenna is aligned between the BS polarisations such that it receives half the power from each polarisation.
[bookmark: _Toc5283534]6.6.4.4.2	Procedure
1)	Place the  BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation (D.2) of the  BS with the test system.
3)	Move the  BS on the positioner in order that the direction to be tested aligns with the test antenna.
4)	Configure the beamforming settings of the  BS according to the direction of the testing.
5)	Set the BS type 1-O to transmit NR-FR1-TM1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation, using the configuration with the minimum number of cells and reference signals.
Set the BS type 2-O to transmit NR-FR2-TM 1.1 or any DL signal using TX diversity, MIMO transmission or carrier aggregation, using the configuration with the minimum number of cells and reference signals.
NOTE:	For TX diversity and MIMO transmission, different ports may be configured in NR-FR1-TM1.1 and NR-FR2-TM 1.1 (using p = 0 and 1).
	For an  BS declared to be capable of single carrier operation only, set the  BS to transmit according to the applicable test configuration in subclause 4.8 using the corresponding test model at manufacturer's declared rated output power, PRated,c,TRP.
	If the  BS supports intra band contiguous or non-contiguous Carrier Aggregation set the  BS to transmit using the applicable test configuration and corresponding power setting specified in subclauses 4.7.2 and 4.8.
	If the  BS supports inter band carrier aggregation set the BR BS to transmit, for each band, a single carrier or all carriers, using the applicable test configuration and corresponding power setting specified in subclauses 4.7.2 and 4.8.
For BS type 1-O declared to be capable of multi-carrier operation, set the BS to transmit according to  the applicable test signal configuration and corresponding power setting specified in subclauses 4.7.2 and 4.8 using the corresponding test model on all carriers configured.
For BS type 2-O declared to be capable of multi-carrier operation, set the BS to transmit according to the applicable test signal configuration and corresponding power setting specified in subclauses 4.7.2 and 4.8 using the corresponding test model on all carriers configured.
6)	Measure the time alignment error between the different reference symbols on different beams on the carrier(s).
In addition, for a multi-band RIB, the following steps shall apply:
7)	For a multi-band RIB and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.
[bookmark: _Toc5283535]6.6.4.5	Test Requirement
[bookmark: _Toc5283536]6.6.4.5.1	BS type 1-O
For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed 90 ns.
For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 285 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs.
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs.
[bookmark: _Toc5283537]6.6.4.5.2	BS type 2-O
For MIMO or TX diversity transmissions, at each carrier frequency, OTA TAE shall not exceed 90 ns.
For intra-band contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 155 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs.
For inter-band carrier aggregation, with or without MIMO or TX diversity, OTA TAE shall not exceed 3.025 µs.
[bookmark: _Toc5283873]
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