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Introduction
NR Rel-15 defined two frequency ranges for operation:
-	FR1 spanning from 410MHz to 7.125GHz
-	FR2 spanning from 24.25GHz to 52.6GHz
RAN carried out a Rel-16 study on NR beyond 52.6GHz (FS_NR_beyond_52GHz) with corresponding TR in 38.807. From this study, it became apparent the global availability of bands in the 52.6GHz to 71GHz range, most notably in the form of the original 60GHz band (57-66GHz) and extended 60GHz band (57-71GHz). 
The proximity of this frequency range (57-71GHz) to FR2 and the imminent commercial opportunities for high data rate communications makes it compelling for 3GPP to address NR operation in this frequency regime. 
In order to minimize the specification burden and maximize the leverage of FR2 based implementations, 3GPP has decided to extend FR2 operation up to 71GHz. A dedicated Work Item (WI) as extension to 71GHz (NR_ext_to_71GHz) was agreed [1]. Now FR2 contains two frequency sub-ranges: FR2-1 - 24.25GHz to 52.6GHz; FR2-2 - from 52.6GHz to 71GHz.
One of the objectives of NR WI on extension to 71GHz aims to specify BS performance requirements and BS conformance testing:
	Specify the following requirements [RAN4]
· Base station demodulation performance requirements
· Base station conformance testing
· Study and define NR 52.6-71 GHz BS OTA methods


The WI Description (WID) also includes the following features to be specified that have a potential impact on BS demodulation requirements:
	· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Support enhancements for multi-PDSCH/PUSCH scheduling and HARQ support with a single DCI
Note: coverage enhancement for multi-PDSCH/PUSCH scheduling is not pursued
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum 
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access


In this paper we discuss BS performance requirements introduction for FR2-2. First of all, we overview FR2-1 BS requirements and then discuss FR2-2 features and necessity of requirements introduction for them. In section 3.2 a detailed set of the proposed test cases is presented.
Discussion
One of the main general questions, is whether FR2-1 performance requirements can be reused for FR2-2. 120 kHz SCS is a mandatory to be supported by UE in FR2-2 bands. FR2-1 test cases are already cover 120 kHz SCS + 100 MHz CBW for PUSCH, and 120 kHz SCS for PUCCH and PRACH. 
One option is to apply these requirements as a minimum set for FR2-2 also, and define subset of additional requirements to cover specific FR2-2 features. 
Another option is to define completely separate requirements for FR2-2.
In the below sections we overview FR2-1 requirements and make analysis of possible requirements reuse for FR2-2. In the last section we present a framework of FR2-2 requirements based on the conducted analysis. 
Overview of BS FR2-1 performance requirements
BS demodulation requirements cover PUSCH, PUCCH and PRACH physical channels. Considering different BS classes and variety of application uses cases BS performance requirements have good functional/feature coverage for each physical channel. Specific product that is designed for a certain use case may declare that it supports certain set of features (e.g., PUSCH DMRS additional position, particular PRACH preamble) or enhanced features like support of 2-step RA operation. Basically, it means that performance test cases should cover not a minimum BS implementation but a set of typical BS products. 
For FR2-1 only radiated BS test cases are applied. The scope of BS radiated performance requirements can be summarized as:
	Performance requirements for PUSCH
· PUSCH performance without transform precoding
· Achieving 70% of maximum PUSCH throughput at a given SNR
· Achieving 30% of maximum PUSCH throughput at a given SNR
· PUSCH performance with transform precoding
· Achieving 70% of maximum PUSCH throughput at a given SNR
· UCI performance multiplexed on PUSCH
· Separate requirements for CSI part 1 and part 2
· PUSCH performance for 2-step RA type
· Achieving 1% of MsgA BLER at a given SNR
· PUSCH performance with repetition type A:
· Achieving 1% PUSCH BLER at a given SNR
· PUSCH performance with mapping type B with non-slot transmission
· Achieving 70% of maximum PUSCH throughput at a given SNR 



	Performance requirements for PUCCH
· General minimum requirement:
· Achieving 1% DTX to ACK probability at a given SNR
· Separate requirements for PUCCH formats 0 – 4:
· Minimum requirements for format 0:
· Achieving 1% ACK missed detection at a given SNR
· Minimum requirements for format 1:
· Achieving 1% NACK to ACK probability at a given SNR
· Achieving 1% ACK missed detection at a given SNR
· Minimum requirements for format 2:
· Achieving 1% ACK missed detection at a given SNR
· Achieving 1% UCI BLER at a given SNR
· Minimum requirements for format 3:
· Achieving 1% of UCI BLER at a given SNR
· Minimum requirements for format 4:
· Achieving 1% UCI BLER at a given SNR.



	Performance requirements for PRACH
· Achieving not higher than 0.1% PRACH False alarm probability at a given SNR.
· PRACH detection requirements:
· Time error tolerance requirements
· Achieving not less than 99% of correct PRACH detection probability at a given SNR.



Depending on the test, the minimum radiated performance requirements can be summarized as follows:
	General principles of FR2-1 test cases
· 1 or 2 TX antennas
· 2 demodulation branches
· Normal CP
· Good CBW coverage (50, 100, 200 MHz; no 400 MHz)
· Full SCS coverage (60, 120 kHz)
· Various propagation conditions (TDLA30-300, TDLA30-75, AWGN (PRACH))
· Different Fixed Reference Channels (FRC)



Per each physical channel we can summarize requirements as
	[bookmark: _Hlk95309604]PUSCH
· QPSK, 16QAM, 64QAM
· Rank 1 and Rank 2
· With and without transform precoding
· With and Without PTRS
· 1 and 1+1 DMRS



	PUCCH
· PUCCH format 0
· 1 and 2 OFDM symbols
· PUCCH format 1
· PUCCH format 2
· 1 and 2 OFDM symbols
· PUCCH format 3
· With and without additional DMRS
· 4 and 14 OFDM symbols
· PUCCH format 4
· With and without additional DMRS



	PRACH
· PRACH preambles A1, A2, A3, B4, C0, C2 



The following test applicability rules are defined for radiated test cases to reduce BS test load considering big variety of test cases.
· On different SCS
· The PUSCH, PUCCH, PRACH test requirements shall apply only for each subcarrier spacing declared to be supported
· On different CBW
· The PUSCH, PUCCH, PRACH test requirements for a specific channel bandwidth shall apply only if the BS supports it
· The PUSCH, PUCCH tests shall be done only for the widest supported channel bandwidth
· On different configurations
· The test requirements shall apply only for the mapping type declared to be supported
· The PUSCH, PUCCH test requirements shall apply only for the additional DMRS position declared to be supported
· The test requirements shall apply for the PT-RS option declared to be supported
· On UL CA
· The test requirements shall be conducted on per component carrier basis
· On TDD with different UL-DL patterns
· Only one of the supported TDD UL-DL patterns shall be used for all tests
· On 2-step RA type support
· MsgA PUSCH tests shall be done only for a BS declaring support of 2-step RA for one (freely selected) subcarrier spacing declared to be supported
· On different PUCCH formats
· The test requirements shall apply only for each PUCCH format declared to be supported
· On different PRACH formats
· The test requirements shall apply only for each PRACH format declared to be supported
· On interlaced PUSCH/PUCCH/PRACH operation
· The test requirements shall apply only for a BS declaring support of interlaced PUSCH/PUCCH formats/PRACH corresponding preambles.

FR2-2 UL physical channels design and enhancements
For systems operating in 52.6 - 71 GHz frequency range phase noise (PN) may become a factor limiting the achievable data rates due to rapid phase variations caused by the PN. To cope with this problem, high SCS as 480 and 960 kHz were introduced for FR2-2 in addition to 120 kHz SCS. 
4096 FFT size was selected as the maximum FFT size for FR2-2 products to have reasonable implementation complexity. This FFT size corresponds to 1600 and 2000MHz maximum possible CBWs for 480 and 960 kHz SCS respectively. Several smaller CBWs were also specified for FR2-2. In Table 1 we summarize defined SCS/CBW combinations at this moment.






Table 1.
	SCS
	CBW

	120 kHz
	100, 400 MHz

	480 kHz
	400, 800, 1600 MHz

	960 kHz
	400, 800, 1600, 2000 MHz



Observation #1: 3 SCSs and up to 4 CBWs for each SCS are specified for FR2-2. 
Current FR2-1 performance requirements cover 120 kHz SCS with 100 MHz CBW. PUCCH and PRACH requirements can be easily extended to 400 MHz CBW as well. Same time, new PUSCH requirements are needed to cover 400 MHz CBW with 120 kHz SCS. However, we need to point out, that at least from propagation condition perspective, FR2-1 test cases might not cover typical FR2-2 conditions. In addition, scenarios with 480 and 960 kHz SCS are not covered by FR2-1 requirements at all. 
Observation #2: Potentially, quite limited subset of FR2-1 performance requirements from SCS/CBW combination perspective can be reused for FR2-2.  
Spectrum at 52.6 - 71 GHz will be shared between licensed and unlicensed bands. Rel-16 NR-U defined procedures for operation in unlicensed spectrum was leveraged towards operation in the unlicensed FR2-2 bands. Particularly, RAN1 has extended channel access mechanisms for this frequency range to comply with the regulatory requirements applicable to unlicensed spectrum. In this case FR2-2 BS demodulation requirements should cover both licensed and unlicensed operations (similar to Rel-16 NR-U WI for FR1).
Observation #3: FR2-2 performance requirements should cover licensed and unlicensed operations.
There are no FR2-2 requirements for unlicensed operation because there are no unlicensed bands in this frequency region. Therefore, in case of requirements reuse, RAN4 needs to discuss applicability of FR2-1 requirements for unlicensed operation. 
Observation #4: In case of FR2-1 requirements reuse for FR2-2, RAN4 needs to discuss applicability of FR2-1 requirements for unlicensed operation.
In the next paragraphs we are going to review specific features for each UL physical channel. 
PUSCH
When a large SCS, e.g., 960kHz is used, symbol and slot duration is very short that may pose certain constraint for scheduler implementation. To alleviate scheduler constraint and relax higher layer processing burden, the feature as multi-slot PUSCH/PDSCH scheduling was introduced. This feature allows to use single PDCCH to schedule multiple PUSCHs or PDSCH carrying independent TBs. Figure 1 illustrates the multi-slot based scheduling for UL data transmission.
	[image: ]

	Figure 1. Multi-slot PUSCH scheduling



A general principle of BS performance requirements is that the same requirement is applied for each TDD pattern. In this case from performance perspective there is no difference whether consecutive PUSCHs are scheduled by single PDCCH or by separate for each other. 
Observation #5: PUSCH performance in case of multi-slot PUSCH scheduling by single DCI can be verified by conventional PUSCH test case.
Up to 32 UL HARQ processes can be configured for 480 and 960 kHz SCS configurations to further enhance PUSCH scheduling. This feature has direct impact on BS soft buffer implementation. Therefore, we recommend defining performance test case to verify it.
Proposal #1:	Define PUSCH performance requirements to verify 32 UL HARQ processes feature.  
PUCCH
Many countries have tight restrictions in terms of maximum average EIRP, and maximum PSD within the 52.6-71 GHz frequency range. Same time the PUCCH format 0, 1, and 4 use single-PRB transmission that limits application of them in FR2-2 with high SCSs. In order to overcome this issue and allow these PUCCH formats to be potentially transmitted at the highest allowed transmit power, design of those formats was enhanced so that they can span over a larger bandwidth. The maximum configured number of RBs for enhanced PUCCH format 0/1/4 is given by 16 RBs for 480 and 960 kHz SCS.
Such big enhancements require specific performance verification. Therefore, we recommend defining performance requirements for the enhanced PUCCH formats 0,1, and 4.
Proposal #2:	Define performance requirements for the enhanced PUCCH formats 0, 1, and 4.  
PRACH
PRACH design was also enhanced to be applicable for FR2-2. PRACH with 1151 and 571 sequence length was defined for 120 kHz; 571 sequence length PRACH for 480 kHz SCS; and 139 sequence length PRACH for 960 kHz SCS.
Dedicated performance test cases are required to guarantee PRACH operation with new SCS/sequence length.
Proposal #3:	Define performance requirements for PRACH with 1151 and 571 sequence length with 120 kHz; for PRACH with 571 sequence length with 480 kHz SCS; for PRACH with 139 sequence length with 960 kHz SCS.
FR2-2 UL performance requirements
General
FR2-2 performance requirements should have at least the same test case coverage as FR2-1 considering that BS might support only FR2-2 bands.
From SCS perspective requirements for all 120, 480 and 960 kHz SCS should be defined because at least propagation conditions and phase noise have different impact on each SCS, and hence Rx algorithms can be adjusted for each SCS.
Proposal #4:	Define FR2-2 performance requirements for 120, 480, and 960 kHz SCS.  
From CBW perspective, similar to FR2-1, RAN4 can make some prioritization without loss of generality and consider only most typical configurations. Besides that, testability aspects should be taken into account because higher CBWs corresponds to less max achievable SNR during the test. In this case we suggest starting with at least 100 and 400 MHz CBWs SCS: 120 kHz + 100 and 400 MHz; 480 kHz + 400 MHz; 960 kHz + 400 MHz.
Proposal #5:	Define FR2-2 performance requirements for at least the following SCS/CBW combinations: 120/100, 120/400, 480/400, 960/400 kHz/MHz.  
Similar to FR2-1, FR2-2 requirements should consider only Normal CP length. 1Tx and 2Tx requirements should be defined to cover rank 1 and rank 2 Tx scenarios. Not higher than 2 demodulation branches should be assumed
Proposal #6:	Define FR2-2 performance requirements with normal CP only, with up to 2 demodulation branches, and with 1 and 2 Tx antennas.  


Potentially, FR2-1 120 kHz SCS requirements can be reused for FR2-2. Some of the FR2-1 requirements are specified for only 50 MHz CBWs that is not supported in FR2-2 (e.g., PUSCH transform precoding enabled requirements or UCI multiplexed on PUSCH requirements). 
However, the following conventional BS applicability rule can be reused to resolve this problem: if performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
In this case the main question is a performance difference between FR2-1 and FR2-2. In Figure 2 we present link-level performance comparison between FR2-1 and FR2-2 with test configurations from FR2-2 PUSCH performance requirements with transform precoding disabled (Section 11.2.2.1 from TS 38.104). PTRS is configured in the tests. The same FR2-1 propagation conditions are applied for both cases. The performance difference can be only due to phase noise impact at different carrier frequencies. The highest carrier frequency was assumed for each FR.
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	Figure 2. FR2-1 vs FR2-2 PUSCH performance difference



Observation #6: The PUSCH performance difference between FR2-1 and FR2-2 at 70% of max throughput is up 0.8 dB for 16QAM and up to 1.5 dB for 64QAM.
The same analysis was performed for PUCCH Format 2 and 3, and for certain PRACH formats (Figure 3 and Figure 4)
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	Figure 3. FR2-1 vs FR2-2 PUCCH performance difference
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	Figure 4. FR2-1 vs FR2-2 PRACH performance difference



Observation #7: There is a negligible performance difference between FR2-1 and FR2-2 scenarios for PUCCH formats 2 and 3.
Observation #8: There is a negligible performance difference in terms of PRACH miss detection between FR2-1 and FR2-2.
Antenna architecture in FR2-2 leads to different propagation conditions compared to FR2-1. The same TDL-A channel model as defined in TR 38.901 has been used by RAN1 for FR2-2 link-level evaluations but with reduced RMS Delay Spread (DS). The following typical DS values have been assumed: 5ns, 10ns, 20ns. 3 km/h UE mobility has been agreed as a baseline assumption that corresponds to 197Hz Doppler frequency on 71GHz carrier frequency. Same time, higher UE mobility values should not be precluded as well like 10 km/h that correspond to 657 Hz. 
Observation #9: Typical propagation conditions in FR2-2 are different from FR2-1.
In addition, potentially the same workload is expected to understand what margin should be applied for PUSCH requirements as to derive new set of requirements. Therefore, we propose to define new set of PUSCH, PUCCH and PRACH performance requirements.
Proposal #7:	Do not reuse FR2-1 performance requirements for FR2-2.
For requirements definition we recommend considering a medium 10ns DS value and 3 and 10 km/h UE speed. For simplicity we can round velocity values to the nearest that is divisible by 50: to 200 and 650 Hz respectively. 
Proposal #8:	Define FR2-2 performance requirements with TDLA 10ns RMS delay spread value and with 200 and 650 Hz max Doppler frequency.
PUSCH
[bookmark: _Hlk95422869]Minimum set of PUSCH performance requirements for FR2-2 in Rel-17 should cover at least Rel-15 BS functionality. Therefore, at least requirements with transform precoding disabled with 70% and 30% throughput, requirements with transform precoding enabled, and requirements with UCI multiplexed on PUSCH should be defined.
Definition of other PUSCH requirements as PUSCH performance requirements for 2-step RA type, PUSCH performance requirements with repetition type A, and PUSCH performance requirements with mapping type B with non-slot transmission might be postponed to future releases.
Proposal #9:	Define FR2-2 performance requirements with transform precoding disabled with 70% and 30% throughput; requirements with transform precoding enabled; requirements with UCI multiplexed on PUSCH.
Proposal #10:	Do not define in Rel-17 FR2-2 performance requirements for 2-step RA type, PUSCH performance requirements with repetition type A, and PUSCH performance requirements with mapping type B with non-slot transmission.
70% PUSCH FR2-1 requirements are defined with and without PTRS for 16QAM and 64QAM. Same time negative PN impact at FR2-2 bands is much higher and cannot be mitigated only by DMRS. Therefore, requirements only with PTRS should be defined for FR2-2. For QPSK we also suggest configuring PTRS during the test.
Proposal #11:	Define FR2-2 PUSCH performance requirements assuming PTRS Tx.
To reduce a workload, one DMRS configuration can be considered for FR2-2. For instance, 1+1 DMRS configuration can be considered as a balance between DMRS overhead and channel estimation accuracy.
Proposal #12:	Define FR2-2 PUSCH performance requirements only with 1+1 DMRS configuration.
[bookmark: _Hlk95488733]Test cases with transform precoding enabled and UCI multiplexed on PUSCH can be defined only with the smallest CBW similar to FR2-1. Scenario with transform precoding disabled should cover wider range of CBWs.
Proposal #13:	Define FR2-2 PUSCH performance requirements with transform precoding enabled and UCI multiplexed on PUSCH only for the smallest CBWs for each SCS.
Proposal #14:	Define FR2-2 PUSCH performance requirements with transform precoding disabled at least for the following SCS/CBW combinations: 120/100, 120/400, 480/400, 960/400 kHz/MHz.
The same set of PUSCH requirements in terms of MCS, Rank and propagation conditions are defined for different FR2-1 SCS/CBW combinations. Similar concept can be reused for FR2-2 to unify FR2 requirements. In Tables 2-5 we provide the set of the proposed requirements for each PUSCH requirement set.
Table 2. Transform precoding disabled
	Number of Tx antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix
	FRC

	1
	2
	TDLA10-650
	QPSK, Rank 1

	
	
	TDLA10-650
	16QAM, Rank 1

	
	
	TDLA10-200
	64QAM Rank 1

	2
	
	TDLA10-650
	QPSK, Rank 2

	
	
	TDLA10-650
	16QAM, Rank 2








Table 3. Transform precoding enabled
	Number of Tx antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix
	FRC

	1
	2
	TDLA10-650
	QPSK, Rank 1



Table 4. UCI multiplexed on PUSCH: CSI part 1 requirements
	Number of Tx antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix
	UCI bits (CSI part 1, CSI part 2)

	1
	2
	TDLA10-650
	7 (5,2)

	1
	2
	TDLA10-650
	40 (20,20)



Table 5. UCI multiplexed on PUSCH: CSI part 2 requirements
	Number of Tx antennas
	Number of demodulation branches
	Propagation conditions and correlation matrix
	UCI bits (CSI part 1, CSI part 2)

	1
	2
	TDLA10-650
	7 (5,2)

	1
	2
	TDLA10-650
	40 (20,20)



Proposal #15:	Define FR2-2 PUSCH performance requirements according to Tables 2-5.
PUCCH
For PUCCH we propose to define the same set of requirements for FR2-2 as are defined for FR2-1 to have the same test coverage. As we proposed below, for 480 and 960 kHz SCS, requirements for enhanced PUCCH formats 0,1, and 4 should be specified.
Proposal #16:	For FR2-2 define the same set of PUCCH performance requirements as in FR2-1.
The following requirements need to be specified:
· DTX to ACK probability requirements
· Enhanced PUCCH format 0: 
· ACK missed detection requirements
· 1 and 2 OFDM symbols
· Enhanced PUCCH format 1
· NACK to ACK probability requirements
· ACK missed detection requirements
· PUCCH format 2: 
· ACK missed detection requirements
· UCI BLER performance requirements
· 1 and 2 OFDM symbols
· PUCCH format 3: 
· UCI BLER performance requirements
· With and without additional DMRS
· 4 and 14 OFDM symbols
· Enhanced PUCCH format 4: With and without additional DMRS
· UCI BLER performance requirements
PRACH
PRACH FR2-2 requirements should also have the same test coverage as FR2-1.
Proposal #17:	For FR2-2 define the same set of PRACH performance requirements as in FR2-1.
The following requirements need to be specified:
· False alarm probability requirements
· PRACH miss detection requirements
From channel model perspective we suggest considering also AWGN and FR2-2 fading channel model as TDLA10-650 with frequency offset. 
Proposal #18:	Define FR2-2 PRACH performance requirements with AWGN channel model and with TDLA10-650 with frequency offset channel models.
The same set of preambles as in FR2-1 can be applied for FR2-2 hence we suggest requirements definition for Preambles A1, A2, B4, C0, C2.
Proposal #19:	Define FR2-2 PRACH performance requirements for PRACH preambles A1, A2, A3, B4, C0, C2.
As a starting point the same PRACH configurations (Ncs = 69, logical sequence index = 0, v =0) as in FR2-1 test cases can be reused for FR2-2. Time error tolerance can be defined once channel model will be agreed.
Proposal #20:	Consider the following PRACH parameters as initial simulation assumptions: Ncs = 69, logical sequence index = 0, v =0
Applicability rules
As a baseline we can consider the same applicability rule for FR2-2 as were defined for FR2-1. Same time further confirmation might be needed case by case depending on the outcome of requirements scope discussion.
Proposal #21:	As a baseline option consider application of FR2-1 applicability rules for FR2-2 as well.
Conclusion
In this paper we provide our view on BS requirements introduction for FR2-2. In summary, we make the following proposals:
Proposal #1:	Define PUSCH performance requirements to verify 32 UL HARQ processes feature.  
Proposal #2:	Define performance requirements for the enhanced PUCCH formats 0, 1, and 4.
Proposal #3:	Define performance requirements for PRACH with 1151 and 571 sequence length with 120 kHz; for PRACH with 571 sequence length with 480 kHz SCS; for PRACH with 139 sequence length with 960 kHz SCS.
Proposal #4:	Define FR2-2 performance requirements for 120, 480, and 960 kHz SCS.  
Proposal #5:	Define FR2-2 performance requirements for at least the following SCS/CBW combinations: 120/100, 120/400, 480/400, 960/400 kHz/MHz.  
Proposal #6:	Define FR2-2 performance requirements with normal CP only, with up to 2 demodulation branches, and with 1 and 2 Tx antennas.  
Proposal #7:	Do not reuse FR2-1 performance requirements for FR2-2.
Proposal #8:	Define FR2-2 performance requirements with TDLA 10ns RMS delay spread value and with 200 and 650 Hz max Doppler frequency.
Proposal #9:	Define FR2-2 performance requirements with transform precoding disabled with 70% and 30% throughput; requirements with transform precoding enabled; requirements with UCI multiplexed on PUSCH.
Proposal #10:	Do not define in Rel-17 FR2-2 performance requirements for 2-step RA type, PUSCH performance requirements with repetition type A, and PUSCH performance requirements with mapping type B with non-slot transmission.
Proposal #11:	Define FR2-2 PUSCH performance requirements assuming PTRS Tx.
Proposal #12:	Define FR2-2 PUSCH performance requirements only with 1+1 DMRS configuration.
Proposal #13:	Define FR2-2 PUSCH performance requirements with transform precoding enabled and UCI multiplexed on PUSCH only for the smallest CBWs for each SCS.
Proposal #14:	Define FR2-2 PUSCH performance requirements with transform precoding disabled at least for the following SCS/CBW combinations: 120/100, 120/400, 480/400, 960/400 kHz/MHz.
Proposal #15:	Define FR2-2 PUSCH performance requirements according to Tables 2-5.
Proposal #16:	For FR2-2 define the same set of PUCCH performance requirements as in FR2-1.
Proposal #17:	For FR2-2 define the same set of PRACH performance requirements as in FR2-1.
Proposal #18:	Define FR2-2 PRACH performance requirements with AWGN channel model and with TDLA10-650 with frequency offset channel models.
Proposal #19:	Define FR2-2 PRACH performance requirements for PRACH preambles A1, A2, A3, B4, C0, C2.
Proposal #20:	Consider the following PRACH parameters as initial simulation assumptions: Ncs = 69, logical sequence index = 0, v =0
Proposal #21:	As a baseline option consider application of FR2-1 applicability rules for FR2-2 as well.
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