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Background
As per [1], RAN 4 left some open issues on FR2-2 PUCCH demodulation requirements, in this paper, we provide our views on these open issues
Discussions

General test parameters

Antenna configuration
Same as FR2-1 PUCCH cases, we suggest to use 1T2R.

Propagation conditions 
FR2-2 is applicable for static environment, we suggest to use TDLA10-200.

SCS/Bandwidth 
Same as PUSCH/PDSCH requirements, we propose to consider 120kHz and 480kHz SCS. As for bandwidth, we suggest to consider minimum bandwidth for each SCS considering testability.

Proposal 1:  Consider following assumptions for FR2-2 PUCCH requirements definition:
· 1T2R
· TDLA10-200
· 120kHz/100MHz and 480kHz/400MHz

Proposed cased for PF0
For FR2-2 PF0 requirements definition, we reached following agreements in last meeting:
	· For Format 0: 
· 1RB /1 symbol 
· FFS for [10/16] RB/1 symbol 
· For Format 0: 
· Intra-slot frequency hopping: enabled if number of OFDM symbols higher than 1
· Test metric: ACK missed detection rate < 1%



RAN 1 introduced multi-RB for PF0/1/4, we think it should be verified. To minimum the test number, we suggest to configure 1RB for 1 OFDM symbol and 16RBs for 2 OFDM symbol.
The proposed cases are captured in Table 2-1:
Table 2-1: Proposed cases for FR2-2 PF0
	Number of TX
antennas
	Number of demodulation
branches
	Propagation conditions and correlation matrix 
	Number of bits
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Hopping
	
Test metric

	
	
	
	
	
	
	
	
	
	

	1
	2
	TDLA10-200 Low
	1
	120
	100
	1
	1
	Disabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%

	
	
	
	
	
	
	2
	16
	Enabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%

	
	
	
	
	480
	400
	1
	1
	Disabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%

	
	
	
	
	
	
	2
	16
	Enabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%



Proposal 2: Use Table 2-1 for FR2-2 PF0 simulation assumptions.
Proposed cases for PF1
For FR2-2 PF1 requirements definition, we reached following agreements in last meeting:
	· For format 1:
· 1 RB/14 symbols
· [10/16] RB/14 symbols
· For format 1:
· Intra-slot frequency hopping: enabled
· Test metric: ACK missed detection rate < 1% and NACK to ACK probability < 0.1%



The number of RBs of PF1 can be flexibly configured from 0 to 16 in FR2-2. Considering 1RB has been agreed, we propose to additionally consider 16RBs.
The proposed cases are captured in Table 2-2:
Table 2-2: Proposed cases for FR2-2 PF1
	Number of TX
antennas
	Number of demodulation
branches
	Propagation conditions and correlation matrix 
	Number of bits
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Hopping
	
Test metric

	
	
	
	
	
	
	
	
	
	

	1
	2
	TDLA10-200 Low
	2
	120
	100
	14
	1
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	1
	Enabled
	Prob(ACK miss)<1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(ACK miss)<0.1%

	
	
	
	
	480
	400
	14
	1
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	1
	Enabled
	Prob(ACK miss)<1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(ACK miss)<1%



Proposal 3: Use Table 2-2 for FR2-2 PF1 simulation assumptions.

Proposed cases for PF2
For FR2-2 PF2 requirements definition, we reached following agreements in last meeting:
	· For format 2: Reusing FR2-1
· For format 2: 
· Intra-slot frequency hopping: enabled
· Test metric: ACK missed detection rate < 1%, UCI BLER < 1%



Based on the agreements, the proposed cases are captured in Table 2-3:
Table 2-3: Proposed cases for FR2-2 PF2
	Number of TX
antennas
	Number of demodulation
branches
	Propagation conditions and correlation matrix 
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Number
of bits
	Hopping
	
Test metric

	
	
	
	
	
	
	
	
	
	

	1
	2
	TDLA10-200 Low
	120

	100

	1
	4
	4
	Enabled
	Prob(DTXACK)<1%
Prob(ACK miss)<1%

	
	
	
	
	
	2
	9
	22
	Enabled
	Prob(DTXACK)<1%
Prob(ACK miss)<1%

	
	
	
	480

	400

	1
	4
	4
	Enabled
	Prob(DTXACK)<1%
Prob(ACK miss)<1%

	
	
	
	
	
	2
	9
	22
	Enabled
	Prob(DTXACK)<1%
Prob(ACK miss)<1%



Proposal 4: Use Table 2-3 for FR2-2 PF2 simulation assumptions.
Proposed cased for PF3
For FR2-2 PF2 requirements definition, we reached following agreements in last meeting:
	· For format 3: Reusing FR2-1
· For format 3: 
· Intra-slot frequency hopping: enabled
· Test metric: UCI BLER < 1%



In Rel-15, RAN 4 has defined two DMRS configurations: Additional DMRS configuration and No additional DMRS. Additional DMRS configuration always apply for high Doppler scenario. As we don’t consider high Doppler spread, we suggest to only use no additional DMRS.
The proposed cases are captured in Table 2-3:

Table 2-4: Proposed cases for FR2-2 PF3
	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
	TDLA10-200 Low
	120

	100

	14
	1
	16
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%

	
	
	
	
	480

	400

	14
	1
	16
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%



Proposal 5: Use Table 2-4 for FR2-2 PF3 simulation assumptions.
Proposed cased for PF4
For FR2-2 PF4 requirements definition, we reached following agreements last meeting:
	· For format 4:  
· 1 RB/14 symbols
· [10/16] RB/14 symbols



Same views as PF3, we propose to only consider no additional DMRS configuration. 
The proposed cases are captured in Table 2-4:
Table 2-5: Proposed cases for FR2-2 PF4
	Number of TX
antennas
	Number of demodulation
branches
	Modulation order
	Propagation conditions and correlation matrix 
	Length of the orthogonal cover code
	Index of the orthogonal cover code
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Number
of bits
	Hopping
	Additional
DMRS
configuration
	
Test metric

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	2
	QPSK
	TDLA10-200 Low
	n2
	n0
	120

	100

	14
	1
	22
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	
	
	14
	16
	22
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	480

	400

	14
	1
	22
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	
	
	14
	16
	22
	Enabled
	No additional DMRS
	Prob(UCI BLER)<1%



Proposal 6: Use Table 2-5 for FR2-2 PF4 simulation assumptions.

Conclusion
In this paper we provide our views on open issues for FR2-2 PUCCH performance requirements definition. The proposals are:
Proposal 1:  Consider following assumptions for FR2-2 PUCCH requirements definition:
· 1T2R
· TDLA10-200
· 120kHz/100MHz and 480kHz/400MHz

Proposal 2: Use Table 2-1 for FR2-2 PF0 simulation assumptions.
Proposal 3: Use Table 2-2 for FR2-2 PF1 simulation assumptions.
Proposal 4: Use Table 2-3 for FR2-2 PF2 simulation assumptions.
Proposal 5: Use Table 2-4 for FR2-2 PF3 simulation assumptions.
Proposal 6: Use Table 2-5 for FR2-2 PF4 simulation assumptions.
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