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1 Introduction

In this contribution we provide the test scenarios with detailed configurations for both FR1 and FR2.
2 Test scenarios

For the test scenarios we propose to focus on basic NR features for Rel-15 performance requirements, as shown in Annex, considering the phase approach as the timeline for Rel-15, as approved in [1].
As proposed in previous meetings besides the already agreed scenarios we would also like to propose the following additional tests, which could be handled under TEI after the agreed scenarios are specified.

1. FR1 TDD 100MHz 30kHz

2. PMI tests with 16 and 32 Tx ports

3. PDCCH AL as 16

Proposal 1: Add the following additional tests in Rel-15, which could be handled under TEI after the agreed scenarios are specified.

1. FR1 TDD 100MHz 30kHz

2. PMI tests with 16 and 32 Tx ports

3. PDCCH AL as 16

3 Open issues

3.1 Number of HARQ process
The number of HARQ process has big impact on performance under the condition when the restransmissions happen a lot. The following figures show the difference of TP with different HARQ process numbers.

TBD
3.2 Phase noise model for FR2
Besides the Tx EVM we haven’t agreed on which phase noise model should be applied for the UE performance tests for FR2. The following figures compare different phase noise models together w/wo Tx EVM. The CPE compensation is not included in the results.
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Figure 1 29GHz CF
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Figure 2 39GHz CF
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Figure 3 52GHz CF

From the results shown above it’s clear there are big performance difference when it comes to different phase noise models, so it would require more study before we conclude which phase noise model or how to specify the phase noise model in the tests. Similar considerations should be made for BS demodulation tests as well, considering the impact of phase noise can be similar for BS performance. And it seems phase noise model #2 brings much worse performance impact when CF is higher.
Proposal 2: More thorough study is needed before the phase noise model is concluded for UE performance tests. Similar considerations should be made for BS demodulation tests.
4 Conclusions

In this contribution, we provide proposals on NR UE performance test configurations as following proposals.

Proposal 1: Add the following additional tests in Rel-15, which could be handled under TEI after the agreed scenarios are specified.

1. FR1 TDD 100MHz 30kHz

2. PMI tests with 16 and 32 Tx ports

3. PDCCH AL as 16

Proposal 2: More thorough study is needed before the phase noise model is concluded for UE performance tests. Similar considerations should be made for BS demodulation tests.
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6 Annex
6.1 PDSCH demodulation parameters

Table 1 shows the test configurations for PDSCH demodulation tests. It’s important we focus on the typical scenarios to verify the basic NR features with certain priority, considering the tight timeline. 
Table 1 Test configuration for PDSCH demodulations

	Parameters
	FR1
	FR2

	CBW[MHz]
	20, 40, 100
	100

	CA/DC BW[MHz]
	No
	4x100, 2x100, 100+50

	Duplex mode
	FDD/TDD
	FDD/TDD

	TDD UL/DL config
	DDSU, S=13D+1Gp
	DDSU, S=12D+2Gp

	   DL BWP 
	BWP = Full carrier BW
	BWP = Full carrier BW

	SCS
	15kHz, 30kHz
	120kHz

	Slot length
	14 symbols/slot
	14 symbols/slot

	Modulation
	QPSK, 16QAM, 64QAM, 256QAM
	QPSK, 16QAM, 64QAM

	Rank
	1, 2, 3, 4
	1,2

	Transmission scheme
	Transmission scheme 1
	Transmission scheme 1

	PRB bundling size
	2, all-PRB
	2, all-PRB

	PDSCH freq multiplexing with SS/PBCH
	Multiplexing
	No multiplexing

	   Allocation type
	Type 0 (Bitmap), Type 1 (Contiguous)
	Type 0 (Bitmap), Type 1 (Contiguous)

	   Allocation type selection
	Semi-static
	Semi-static

	  # ports
	1..4 ports
	1..2 ports

	  DMRS config
	Single-symbol Type 1, up to 4 ports
	Single-symbol Type 1, up to 4 ports

	  First DMRS symbol position
	Type A: Symbol #2
	Type A: Symbol #2

	  # DMRS symbols combination
	1+1, 1+1+1 
	1+1, 1+1+1 

	  DMRS group 1 / group 2
	Group 1
	Group 1

	  PTRS presence
	OFF
	ON

	  PTRS density control
	N/A
	Default, every 2 PRBs, every 1 symbol

	  Coding scheme
	LDPC
	LDPC

	  RV
	IR: 0,1,2,3
	IR: 0,1,2,3

	# configured HARQ processes, downlink
	16
	16

	HARQ operation type
	Asynchronous
	Asynchronous

	HARQ multiplexing
	Multiplexing of slots
	Multiplexing of slots, Multiplexing of CC

	Number of Tx ports
	8,4,2
	2

	Number of Rx ports
	2, 4
	2


6.2 PDSCH CSI reporting parameters

Table 2 shows the test configurations for PDSCH CSI reporting tests.
Table 2 Test configuration for PDSCH CSI reporting

	Parameters
	FR1
	FR2

	CBW[MHz]
	20, 40, 100
	100

	CA/DC BW
	No
	4x100MHz

	Duplex mode
	FDD/TDD
	FDD/TDD

	TDD UL/DL config
	DDSU, S=13D+1Gp
	DDSU, S=12D+2Gp

	   DL BWP 
	BWP = Full carrier BW
	BWP = Full carrier BW

	SCS
	15kHz, 30kHz
	120kHz

	Slot length
	14 symbols/slot
	14 symbols/slot

	Modulation
	QPSK, 16QAM, 64QAM, 256QAM
	QPSK, 16QAM, 64QAM

	Rank
	1, 2, 3, 4
	1,2

	Transmission scheme
	Transmission scheme 1
	Transmission scheme 1

	PRB bundling size
	2, all-PRB
	2, all-PRB

	PDSCH freq multiplexing with SS/PBCH
	Multiplexing
	No multiplexing

	   Allocation type
	Type 0 (Bitmap), Type 1 (Contiguous)
	Type 0 (Bitmap), Type 1 (Contiguous)

	   Allocation type selection
	Semi-static
	Semi-static

	  # ports
	1..4 ports
	1..2 ports

	  DMRS config
	Single-symbol Type 1, up to 4 ports
	Single-symbol Type 1, up to 4 ports

	  First DMRS symbol position
	Type A: Symbol #2
	Type A: Symbol #2

	  # DMRS symbols combination
	1+1, 1+1+1 
	1+1, 1+1+1 

	  DMRS group 1 / group 2
	Group 1
	Group 1

	  PTRS presence
	OFF
	ON

	  PTRS density control
	N/A
	Default, every 2 PRBs, every 1 symbol

	CSI-RS Type
	- NZP CSI-RS for channel measurement
- CSI-IM for interference measurement
-ZP CSI-RS is configured for the same CSI-IM REs for rate matching
- ZP CSI-RS is configured for the REs not used by TRS in TRS-OFDM symbols (to allow power boosting of TRS)
	- NZP CSI-RS for channel measurement 
- CSI-IM for interference measurement
- ZP CSI-RS is configured for the same CSI-IM REs for rate matching
- ZP CSI-RS is configured for the same NZP CSI-RS REs for rate matching
- ZP CSI-RS is configured for the REs not used by TRS in TRS-OFDM symbols (to allow power boosting of TRS)

	Periodicity
	- Periodic NZP CSI-RS
- Periodic CSI-IM
- Periodic ZP CSI-RS
	- Aperiodic NZP CSI-RS
- Aperiodic ZP CSI-RS
- Aperiodic CSI-IM

	CSI type
	Type I single-panel
	Type I single-panel

	PMI frequency granularity
	Wideband
	Wideband

	CQI frequency granularity
	Wideband
	Wideband

	Number of Tx ports
	16, 32
	2

	Number of Rx ports
	2, 4
	2


6.3 PDCCH parameters

Table 3 shows the test configurations for PDCCH demodulation tests.
Table 2 Test configuration for PDCCH tests

	Parameters
	FR1
	FR2

	CBW[MHz]
	20, 40
	100

	Duplex mode
	FDD/TDD
	FDD/TDD

	SCS
	15kHz, 30kHz
	120kHz

	PDCCH region size
	1
	1

	CORESET duration
	1
	1

	REG bundle size
	2
	2

	Aggregation levels, common search space
	8 CCE, 16 CCEs
	8 CCE

	Aggregation levels, UE-specific search space
	8 CCE, 16 CCEs
	8 CCE

	Number of candidates per AL
	1
	1

	# CORESETS per BWP per UE
	1
	1

	# search spaces per BWP per UE
	1
	1

	# UE-specific search spaces (seen from UE)
	1
	1

	Transmission scheme
	1Tx, 2Tx
	1Tx, 2Tx

	Interleaver
	Non-interleaver, Interleaver
	Non-interleaver, Interleaver

	Search space monitoring occasion, slot periodicity
	Every 1 slot
	Every 1 slot

	Search space monitoring occasion, slot offset
	0
	0

	Search space monitoring occasion, symbols
	Symbol #0
	Symbol #0

	DCI formats
	0_1, 1_1
0_0, 1_0
	0_1, 1_1
0_0, 1_0

	1-stage / 2-stage DCI
	1-stage
	1-stage
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