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Introduction
At RAN4#94-e, parameters related to ultra-low BLER tests and demodulation requirements for low latency were discussed. One outstanding issue is whether to define requirements for FR2. In this document, we consider our view on FR2 TDD for the demodulation requirements and ultra-low BLER test.
[bookmark: _Ref178064866]Discussion

The ultra-low BLER test aims to establish whether the BS or device has a basic ability to provide 10^-5 BLER. The requirement is related to ultra-reliability applications. In our understanding, it is not necessary to provide ultra-low BLER for FR2.
Proposal 1: Do not develop ultra-low BLER tests for FR2.

Although ultra-low BLER is not needed for FR2, low latency and coverage with medium reliability are still needed for some applications. FR2 inherently reduces latency due to its increased sub-carrier spacing. However, for applications with a fixed payload size as are typical for URLLC, the use of an entire subframe may provide an excessive amount of resources, considering that analogue beamforming is common for FR2 and thus all RBs need to be allocated to the same transmission. Thus, in our view reduced slot lengths with PDSCH and PUSCH mapping type B is a realistic scenario for FR2.
Considering coverage constraints, for applications with greater reliability needs than eMBB slot aggregation can also be applicable.
Proposal 2: Create BS and UE performance requirements for slot aggregation and PDSCH/PUSCH mapping type B for FR2.

BS parameters for FR2

The link level simulation parameters assumptions for BS non-slot requirement was presented in ‎[2]. The simulations assumptions are listed in table 1 below.

	Parameter
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	60kHz, 120kHz

	Carrier frequency
	28GHz

	Channel model
	TDLA30-300 Low

	Default TDD UL-DL pattern
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	№ of Tx antennas
	1

	№ of Rx antennas
	2

	No of users
	Single user

	№ of UL scheduled layers
	1

	Scheduler MCS from index table 2 for PUSCH
	TBC

	№ of PRBs
	34PRbs for 120kHz, 
69PRBs for 60kHz

	HARQ
	Maximum number of HARQ transmi ssions
	1

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	1 for 2 symbols length
1 or 2 for 7 symbols length

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0

	Time domain resource assignment
	PUSCH mapping type
	B

	
	Start symbol
	0 

	
	Allocation length
	2, 7 

	Frequency domain resource assignment
	RB assignment
	34PRbs for 120kHz, 
69PRBs for 60kHz

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	PT-RS configuration
	Activation
	ON, OFF

	
	Frequency density (KPT-RS)
	2

	
	Time density (LPT-RS)
	1

	No of slots used in simulations
	1 000 000

	№ of slot aggregation for TDD
	1

	Testing metric
	10% BLER Target

	Confidence Level
	95%

	Geometry (BLER/SNR)
	-10: 2: +10 dB



Table 1: Link level simulation assumptions setup for TDD FR2 non-slot PUSCH 







	Parameter
	Value

	Transform precoding
	Disabled

	Subcarrier spacing
	60kHz, 120kHz

	Carrier frequency
	28GHz

	Channel model
	TDLA30-300 Low

	Default TDD UL-DL pattern
	60 kHz and 120kHz SCS:
3D1S1U, S=10D:2G:2U

	№ of Tx antennas
	1

	№ of Rx antennas
	2

	No of users
	Single user

	№ of UL scheduled layers
	1

	MCS
	TBC

	№ of PRBs
	
34PRbs for 120kHz, 
69PRBs for 60kHz 

	HARQ
	Maximum number of HARQ transmissions
	4

	
	RV sequence
	0

	DM-RS
	DM-RS configuration type
	1

	
	DM-RS duration
	single-symbol DM-RS

	
	Additional DM-RS position
	pos1

	
	Number of DM-RS CDM group(s) without data
	2

	
	Ratio of PUSCH EPRE to DM-RS EPRE
	-3 dB

	
	DM-RS port
	{0}

	
	DM-RS sequence generation
	NID0=0

	PT-RS
	OFF

	Time domain resource assignment
	PUSCH mapping type
	A, B

	
	Start symbol
	0 

	
	Allocation length
	14 

	Frequency domain resource assignment
	RB assignment
	Full bandwidth

	
	Frequency hopping
	Disabled

	TPMI index for 2Tx two-layer spatial multiplexing transmission 
	0

	Code block group based PUSCH transmission
	Disabled

	No of slots used in simulations
	1 000 000

	№ of slot aggregation for TDD
	2

	Testing metric
	1% BLER after HARQ

	Confidence Level
	95%

	Geometry (BLER/SNR)
	-10: 2: +10 dB



Table 2: Link level simulation assumptions setup for TDD FR2 slot aggregation PUSCH 

UE parameters for FR2

	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Active DL BWP index
	
	1

	Channel model
	
	TDLA30-300 ULA Low

	Default TDD UL-DL pattern
	
	3D1S1U, S=10D:2G:2U

	PDSCH configuration
	Mapping type
	
	Type B

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	2 and 7

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	
	MCS 
	
	TBC

	
	MCS Table
	
	Table 1

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1 for 7os, 0 for 2os

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	1


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3



Table 3: Link level simulation assumptions setup for TDD FR2 non-slot PDSCH 


	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	100

	Subcarrier spacing
	kHz
	120

	Active DL BWP index
	
	1

	Channel model
	
	TDLA30-300 ULA Low

	Default TDD UL-DL pattern
	
	3D1S1U, S=10D:2G:2U

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	1

	
	Length (L)
	
	Specific to each Reference channel as defined in A.3.2.2

	
	PDSCH aggregation factor
	
	2

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	
	MCS 
	
	TBC

	
	MCS Table
	
	Table 3

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	4


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	As defined in Annex A.1.3



Table 4: Link level simulation assumptions setup for TDD FR2 slot aggregation PDSCH 

Conclusion
We kindly ask RAN4 to agree on the following proposal:
Proposal 1: Do not develop ultra-low BLER tests for FR2.
Proposal 2: Create BS and UE performance requirements for slot aggregation and PDSCH/PUSCH mapping type B for FR2.
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