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1 Introduction

In the WF from RAN4#93 [1] demodulation test cases were agreed to capture the slot aggregation feature used in the framework of URLLC. In this paper we provide our views on the simulation assumptions for these functionality tests.  
2 Discussion
In order to provide a robust framework for UE demodulation testing under URLLC condition we should devise demodulation test cases for slot aggregation feature. In Table 1, 2, and 3 we provide our preferred simulation assumptions. One caveat with Rel-15 Slot Aggregation feature is that aggregation level will depend on TDD pattern, thus for the existing TDD patterns from the Rel-15 spec Slot aggregation feature will only be able to support up to aggregation factor 7 for FR1, and 3 for FR2. The slot aggregation features demonstrate that it enhances the reliability aspects. Therefore, we think using BLER as the performance metric is preferable.
2.1 FR1 FDD Simulation assumptions

Table 1 FR1 FDD demodulation parameters

	Parameter
	Unit
	Value

	Channel model
	
	TDLA30-10 or TDLC300-100

	Antenna configuration
	
	2x2 and/or 2x4, ULA low

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	2,4,8

	
	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

	PDSCH rank and MCS
	MCS Table
	
	Table 3

	
	MCS
	
	4

	
	Rank
	
	1

	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
	
	No HARQ

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Metric
	
	Option 1: 10% BLER

Option 2: 1% BLER

Option 3: 0.1% BLER


2.2 FR1 TDD Simulation assumptions

Table 2 FR1 TDD demodulation parameters
	Parameter
	Unit
	Value

	Channel model
	
	TDLA30-10 or TDLC300-100

	Antenna configuration
	
	2x2 and/or 2x4, ULA low

	Duplex mode
	
	TDD

	TDD pattern
	
	7D1S2U (no data in S slot)

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	Specific to each Reference channel

	
	PDSCH aggregation factor
	
	4 and/or 7

	
	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

	PDSCH rank and MCS
	MCS Table
	
	Table 3

	
	MCS
	
	4

	
	Rank
	
	1

	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
	
	No HARQ

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Metric
	
	Option 1: 10% BLER

Option 2: 1% BLER

Option 3: 0.1% BLER


2.3 FR2 TDD Simulation assumptions

Table 3 TDD FR2 demodulation parameters

	Parameter
	Unit
	Value

	Channel model
	
	TDLA30-300 or TDLC60-300

	Antenna configuration
	
	2x2, ULA low

	Duplex mode
	
	TDD

	TDD pattern
	
	DDDSU (no data on S slot)

	Active DL BWP index
	
	1

	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 and/or 3

	
	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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	PDSCH rank and MCS
	MCS Table
	
	Table 3

	
	MCS
	
	4

	
	Rank
	
	1

	Number of HARQ Processes
	
	No HARQ


	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	N/A

	Metric
	
	Option 1: 10% BLER

Option 2: 1% BLER

Option 3: 0.1% BLER


2.4 Test metric
We’re considering three different options for target metric used in setting demodulation requirements. 

· Option 1: 10% BLER

· Option 2: 1% BLER

· Option 3: 0.1% BLER
The slot aggregation feature is intended to improve coverage, in particular in this case for URLLC applications.  Aggregation would never be combined with high MCS, because it does not make sense to use a high MCS and then spend resources on repetitions to ensure the SINR (the more optimal solution in that case would be to select a lower MCS and not do repetitions). Therefore, we see no need to set requirements for a high MCS. However, setting a low MCS and a high number of slots aggregated reduces the SNR test point where the BLER metric can be met. If the requirement is too low (below -6dB SNR) we might end up with requirements which are met outside of cell-border. Therefore, we prefer to evaluate slot aggregation performance before we determine the target metric. Also, when going for low SNR requirements there is a risk of high variance when trying to align simulation results amongst different companies.
Proposal: Evaluate performance simulations for slot aggregation feature before setting BLER test point.

3 Conclusion

In this paper we’ve provided our opinion on what simulation assumptions are needed to ensure slot aggregation feature for URLLC. We’ve summarized our simulation assumptions for FR1 FDD in Table 1, FR1 TDD in Table 2, and FR2 TDD in Table 3.
Proposal: Evaluate performance simulations for slot aggregation feature before setting BLER test point. 
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