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1. Introduction
In the last RAN4 meeting, the test setup for performance part of NR support for dedicated spectrum less than 5MHz for FR1 was under discussion. The related agreement was captured in the WF [1] as following 
	· Antenna configuration for PUCCH requirements
· Introduce conducted requirements with 2Rx, 4Rx, and 8Rx.
· Definition and applicability rules for PUCCH requirements 
· Define a single set of requirements based on 12 PRBs FH BW.
· Frist PRB after frequency hopping is 3 for 3MHz CBW and “The largest PRB index – (Number of PRBs – 1)” otherwise.
· For a BS declaring to support less than 5MHz (see D.14 in table 4.6-1) a UCI BLER performance test with Format 2 PUCCH shall be tested in 3 MHz. The UCI BLER performance tests on 5MHz PUCCH Format 2 to be skipped if applicable.


In this contribution, the remaining issue of PUCCH formats is provided, and the ideal and impairment results for PUCCH format 2 are provided for requirement derivation.
2. Discussion 
AWGN power level setting 
Regarding the AWGN power level setting, since new channel bandwidth was introduced, the related AWGN power level should be set to facilitate the BS conformance test including conducted and OTA testing as following 
Table 8.2.1.4.2-1: AWGN power level at the BS input
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	
	5
	-86.5 dBm / 4.5MHz

	15 kHz
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	
	10
	-83.6 dBm / 8.64MHz

	30 kHz
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.




Table 8.2.1.4.2-2: AWGN power level at the BS input
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
(Note 4)
	15 
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz



Regarding the 3MHz, based on the WID, both 12 PRB and 15 PRB can be supported for different bands. As agreed, only one set requirement is defined based on fixed frequency hopping pattern regardless the maximum number of PRB.  According to the RF core spec, the maximum number of RB is 15 for 3MHz, then, effective bandwidth should be 2.7MHz.  For the maximum of PPB is 12 for 3MHz, the effective bandwidth will be 2.16MHz. Then, the AWGN power level will be different between 12 PRB and 15 PRB. Considering the AWGN level can be reduced from the default by any value in the range of 0dB to 16dB for test purposed as indicated in the note, then we prefer to apply the maximum number of PRB for the AWGN power level setting for BS conformance test as following
Proposal 1: Appling the following AWGN power level setting for less than 3MHz BS conducted testing 
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	
	3
	-88.7dBm / 2.7MHz

	15 kHz
	5
	-86.5 dBm / 4.5MHz

	
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	
	10
	-83.6 dBm / 8.64MHz

	30 kHz
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



And the following AWGN power level setting for less than 3MHz BS OTA testing 
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
(Note 4)
	15 
	3
	-88.7 - ΔOTAREFSENS dBm / 2.7 MHz

	
	
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz



3. Simulation results
For this part, the ideal and impairment simulation results for PUCCH format 2 based on the agreed simulation assumption in the last meeting as following table 
Table 1:  Simulation assumption for PUCCH format 2
	Parameters
	Value

	Modulation order
	QPSK

	First RB prior to frequency hopping
	0

	Intra-slot frequency hopping
	Enabled

	First PRB after frequency hopping
	3

	Number of PRBs
	9

	Number of symbols
	2

	The number of UCI information bits
	22

	Frist symbol
	12

	DM-RS sequence generation
	NID0=0

	Test metric
	BLER



Table 2: ideal and impairment simulation results for PUCCH format 2
	Test case
	Format
	SCS&BW
	Maximum RB
	Intra-slot Frequency hopping
	UCI bits
	Channel
	Number of RB
	Number of Tx and Rx
	Number of symbols
	BLER@1%
(ideal)
	BLER@1%
(impairment)

	Case 1
	Format 2
	15KHz, 3MHz
	12
	Enabled
	22
	TDLC300-100
	9
	1T2R
	2
	0.23
	2.23

	Case 2
	Format 2
	15KHz, 3MHz
	12
	Enabled
	22
	TDLC300-100
	9
	1T4R
	2
	-4.38　
	-2.38

	Case 3
	Format 2
	15KHz, 3MHz
	12
	Enabled
	22
	TDLC300-100
	9
	1T8R
	2
	-7.97　
	-5.97


4. Conclusion
In this paper, the view on remaining issue of PUCCH with 3MHz is provided, meanwhile, the ideal and impairment simulation results are provided for requirement derivation
Proposal 1: Appling the following AWGN power level setting for less than 3MHz BS conducted testing 
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	
	3
	-88.7dBm / 2.7MHz

	15 kHz
	5
	-86.5 dBm / 4.5MHz

	
	10
	-83.3 dBm / 9.36MHz

	
	20
	-80.2 dBm / 19.08MHz

	
	10
	-83.6 dBm / 8.64MHz

	30 kHz
	20
	-80.4 dBm / 18.36MHz

	
	40
	-77.2 dBm / 38.16MHz

	
	100
	-73.1 dBm / 98.28MHz

	NOTE: The AWGN power level contains an AWGN offset of 16dB by default. If needed for test purposes, the AWGN level can be reduced from the default by any value in the range 0dB to 16dB. Changing the AWGN level does not impact the validity of the test, as it reduces the effective base band SNR level.



and the following AWGN power level setting for less than 3MHz BS OTA testing 
	BS type
	Sub-carrier spacing (kHz)
	Channel bandwidth (MHz)
	AWGN power level

	BS type 1-O
(Note 4)
	15 
	3
	-88.7 - ΔOTAREFSENS dBm / 2.7 MHz

	
	
	5
	-86.5 - ΔOTAREFSENS dBm / 4.5 MHz

	
	
	10
	-83.3 - ΔOTAREFSENS dBm / 9.36 MHz

	
	
	20
	-80.2 - ΔOTAREFSENS dBm / 19.08 MHz

	
	30 
	10
	-83.6 - ΔOTAREFSENS dBm / 8.64 MHz

	
	
	20
	-80.4 - ΔOTAREFSENS dBm / 18.36 MHz

	
	
	40
	-77.2 - ΔOTAREFSENS dBm / 38.16 MHz

	
	
	100
	-73.1 - ΔOTAREFSENS dBm / 98.28 MHz
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