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1 Introduction

RAN4#96-e commenced the discussion of performance requirements for NR-U operation. We are currently in the scoping phase of the performance requirements. In this paper we discuss the applicability of PDSCH demodulation requirements and their applicability for NR-U operation.
2 Discussion 

In RAN4#96-e it was agreed that NR-U demodulation requirements shall use LTE LAA requirements as baseline, both channel BW, and the burst transmission model may be reused or adapted to fit into NR-U requirements. The NR Scenario A is the scenario which share most similarities with LAA where the unlicensed band acts as a SCell carrier aggregation to a PCell scheduled in a licenced band. 

Scenario C on the other hand operates NR-U as PCell in standalone mode, which is not possible with LTE. Scenario C share more similarities with MuLTEfire on the other hand which is an independent fork of LTE based on Rel-13/14 physical layer design. 
2.1 Test Scenarios

In the WF agreed in RAN4#96-e we’re currently discussing Scenario A, and Scenario C. Scenario A being analogue to LTE LAA requirements. [1] From a performance perspective Scenario C may seem more stringent and difficult to pass given that the network is running in SA mode on unlicensed spectrum where contention from other RATs may cause performance degradation. 
LTE LAA PDSCH performance requirements for SCell operation is defined using a time and frequency shift from the licensed PCell. As such the starting point to consider is to reuse simulation assumptions from LAA to the analogue Scenario A operation.
Observation 1: LTE LAA performance requirements considers time, and frequency offset from LTE licensed PCell.
From the point of view from demodulation requirements, if we use LTE LAA as baseline for the analogue Scenario A, then the demodulation requirements will share similarities to the multi-TRP test cases with time/frequency offset from eMIMO. And Scenario C will share similarities with the Rel-15 eMBB performance requirements. Thus, we prefer to define demodulation requirements for both Scenario A, and C.
Proposal 1: Define PDSCH demodulation test cases for both Scenario A, and Scenario C
Proposal 2: Adapt the test setup from LTE LAA for Scenario A
2.2 Numerology and propagation model 
For NR-U operation, the target is the unlicensed bands operating in the 5GHz, and 6GHz new spectrums dedicated for unlicensed usage. From a deployment point of view these higher bands in FR1 will experience more time dispersion from the propagation channel. Typically for the Midband deployment scenarios higher numerologies will be employed. 

Another consideration is the deployment of NR-U operation in terms of inter-site distance. For these higher frequencies the expected ISD will be lower than what may be used for rural deployment due to the carrier frequency for the unlicensed bands. Thus, the cyclic prefix needed to mitigate ISI may not need too be large. However, in these scenarios we may also need to consider which UEs will connect to these networks. For smaller ISD the typical UE may not experience high doppler velocity, or large delay spread when roaming into the network. Thus, the channel models considered for demodulation requirements.
With these considerations in mind we think that 30kHz SCS is a good starting point in creating demodulation requirements for NR-U operation.

Proposal 3: Use 30kHz numerology as baseline for NR-U demodulation test cases.

Proposal 4: Use low delay spread and doppler speeds for propagation channels e.g. TDLA30 
2.3 Summarized simulation assumptions for NR-U test cases
Table 1 Summary of simulation assumptions

	Parameter
	Value

	Test scenario
	Scenario A
	Scenario C

	Channel Bandwidth
	20MHz

	Subcarrier spacing
	30kHz as Baseline

	Propagation model
	TDLA30-10 as Baseline

	Antenna configuration
	2x2 ULA Low

	Scheduling
	Type A mapping

	LBT modelling
	Adapted LTE burst transmission model for NR Type A mapping [2]

	COT 
	2ms

	The number of slots set (S1) in the burst model
	{1, 2, 3, 4}

	Uniform random number (ρ) in the burst model
	0.5

	Occupied OFDM symbols set in the last slot
	{6, 9, 12, 14}

	Timing error relative of NR-U SCell to PCell NR
	0µs as Baseline
	N/A

	Frequency offset of the i-th NR-U SCell relative to NR PCell
	200Hz as Baseline 
	N/A


Proposal 5: Use Table 1 parameters as starting point for NR-U PDSCH simulation assumptions

3 Conclusion
In this paper we’ve expressed our views on PDSCH demodulation requirements for NR-U operation. And summarized our proposed simulation assumptions in Table 1.
Observation 1: LTE LAA performance requirements considers time, and frequency offset from LTE licensed PCell.
Proposal 1: Define PDSCH demodulation test cases for both Scenario A, and Scenario C

Proposal 2: Adapt the test setup from LTE LAA for Scenario A
Proposal 3: Use 30kHz numerology as baseline for NR-U demodulation test cases.

Proposal 4: Use low delay spread and doppler speeds for propagation channels e.g. TDLA30 

Proposal 5: Use Table 1 parameters as starting point for NR-U PDSCH simulation assumptions
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