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Introduction
This paper presents Nokia’s view on PUCCH demodulation requirements related to the operation between 52.6 GHz and 71 GHz.
Discussion
Requirements with 960 kHz SCS
During RAN4#104 we stell kept open the definition of PUCCH demodulation requirements with 960 kHz SCS [1].
	1.2: Subcarrier spacing, TX/RX and CBW for PUCCH requirements
Proposal 1: For Tx/Rx for PUCCH requirement:
Proposal 2: Agreement: Consider 1T2R for FR2-2 PUCCH requirements definition.
Proposal 3: 
Proposal 4: For subcarrier spacing and CBW for PUCCH requirement: 
· Option 1: Consider the following SCS and CBW combination for FR2-2 PUCCH requirements definition:
· 120kHz/100MHz and 480kHz/400MHz.
· Option 2: Consider the following SCS and CBW combination for FR2-2 PUCCH requirements definition:
· 120kHz/100MHz, 480kHz/400MHz, and 960kHz/400MHz.
· Option 3: Consider the following SCS and CBW combination for FR2-2 PUCCH requirements definition:
· 120kHz/100MHz, 480kHz/400MHz, and 960kHz/400MHz*.
· Note: 960 kHz SCS is declared as optional. 




As we understand, the definition of 960 kHz was studied in the study phase of this work, and it was identified the need for this SCS. Therefore, we believe that definition of 960 kHz requirements should not be precluded. 
Define PUCCH demodulation requirements using 960 kHz SCS. 

PUCCH format 3
As part of the PUCCH format 3 agreements, we agreed to include requirements with as without additional DMRS, following existing PUCCH requirements. See agreement below [1]: 
	Issue 2-4-2: DMRs configuration for PUCCH format 3
Agreement: Define PUCCH format 3 test cases with DMRS 1+0 and 1+1. 

Issue 2-4-3: Test configurations for PUCCH format 3
Agreement: Take following table as FR2-2 PUCCH format 3 configurations.
	Number of TX
antennas
	Number of demodulation
branches
	Modulation order
	Propagation conditions and correlation matrix 
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
Symbols
	Number of PRB
	Number
of bits
	Hopping
	Additional
DMRS
configuration
	
Test metric

	
	
	
	
	
	
	
	
	
	
	
	

	1
	2
	QPSK
	TDLA30-650 Low
	120

	100

	14
	1
	16
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	TDLA10-650 Low
	480

	400

	14
	1
	16
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	1+0 and 1+1
	Prob(UCI BLER)<1%

	
	
	
	
	[960]*

	[400]

	14
	1
	16
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	1+0 and 1+1
	Prob(UCI BLER)<1%

	*To be revisited after agreements on SCS.







During the discussion in the meeting, the main intention behind defining requirements with and without DMRS was in order to keep alignment with existing PUCCH format 3 requirements. The existing PUCCH format 3 requirements include 2 test cases, Test 1 uses 14 OFDM symbols, and has cases with and without additional DMRS symbol. On the other hand, Test 2 uses 4 OFDM symbols, and in this case only the configuration without additional DMRS symbol is used. 
Existing FR2-1 requirements for PUCCH format 3 include test cases with 
a. 14 OFDM symbols and DMRS configurations 1+1 and 1+0
b. 4 OFDM symbols and DMRS configuration 1+0
RAN4 to align DRMS configuration of PUCH format 3 in FR2-2 with the existing configuration for FR2-1. 
Adopt DRMS configuration 1+1 and 1+0 for PUCCH format 3 with 14 OFDM symbols.
Adopt DRMS configuration 1+1 for PUCCH format 3 with 4 OFDM symbols.


Conclusion
This paper has presented Nokia’s views on PUCCH demodulation requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals:
1. Define PUCCH demodulation requirements using 960 kHz SCS. 
1. Existing FR2-1 requirements for PUCCH format 3 include test cases with 
a. 14 OFDM symbols and DMRS configurations 1+1 and 1+0
b. 4 OFDM symbols and DMRS configuration 1+0
RAN4 to align DRMS configuration of PUCH format 3 in FR2-2 with the existing configuration for FR2-1. 
Adopt DRMS configuration 1+1 and 1+0 for PUCCH format 3 with 14 OFDM symbols.
Adopt DRMS configuration 1+1 for PUCCH format 3 with 4 OFDM symbols.

References
[1] [bookmark: _Ref114500673][bookmark: _Ref115004832]R4-2214500, WF on PUCCH demodulation requirements for FR2-2, Ericsson
