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1
Introduction

At the RAN#69 meeting in November 2015 the Rel-13 RAN5 work item for UE Conformance Test Aspects – LTE DL 4 Rx antenna ports was approved [1]. 

The purpose of present document is to provide a work plan for the RAN5 work item on the conformance test cases for the core requirement introduced by the core and performance work items for 4 Rx antenna ports. The work plan is updated after each RAN5 meeting to give the status of the work item. 

Section 2 gives an overview of the work item status. Section 3 lists the planned test cases and the detailed status. Section 4 summarises the test coverage analysis and the agreed assumptions used as base for the work plan.
2
Work item status

The current completeness of the work item is:

	Test specification
	Testing area
	Current

Completeness
	3 month target
	6 month target
	Comments
	History

	E-UTRA test specifications

	TS 36.508
	E-UTRA Common test environment
	95%
	100%
	
	  
	RAN5#70: 10%
RAN5#71: 10%
RAN5#72: 20%

RAN5#73: 80%
RAN5#74: 80%

	TS 36.521-1

TS 36.521-2
	E-UTRA RF testing area
	95%
	100%
	
	
	RAN5#70: 10%
RAN5#71: 25%

RAN5#72: 40%

RAN5#73: 70%
RAN5#74: 80%

	TS 36.521-3
TS 36.521-2
	E-UTRA RRM testing area
	40%
	100%
	
	
	RAN5#70: 0%
RAN5#71: 0%

RAN5#72: 0%

RAN5#73: 5%
RAN5#74: 20%

	TS 36.523-1

TS 36.523-2
	E-UTRA protocol testing area
	0%
	100%
	
	
	RAN5#70: 0%
RAN5#71: 0%

RAN5#72: 0%

RAN5#73: 0%
RAN5#74: 0%

	TS 36.523-3
	ASP Specifications
	0%
	100%
	
	
	RAN5#70: 0%
RAN5#71: 0%

RAN5#72: 0%

RAN5#73: 0%
RAN5#74: 0%


Estimation of WI overall completeness:

	Test specification
	Testing area
	Current

Completeness
	3 month target
	6 month target
	Comments
	History

	Overall completeness
	85%
	100%
	
	
	RAN5#70: First version of WP created, 10% overall completeness 
RAN5#71: 25%

RAN5#72: 40%

RAN5#73: 60%
RAN5#74: 70%



Colour coding: 

	
	Not started

	
	Ongoing

	
	Ready


3 Test Case Work Plan

3.1
E-UTRA test specifications
	Area
	TS
	Clause
	Release
	Title
	Test purpose / Task
	Company
	Target
	Status
	TDOC
	Comments

	36.508 – E-UTRA Common test environment

	Common test procedures
	36.508
	
	Rel-12
	-
	Definition of generic procedures and default messages for RF/RRM  testing
	Ericsson
	RAN5#73 (Nov-16)
	100%
	
	 Nothing needed

	Common test procedures
	36.508
	Annex A
	Rel-12
	Connection diagrams
	· Transmitter tests: Cetecom
· Receiver tests: R&S

· Single carrier demod/CSI legacy tests: Cetecom
· Single carrier demod/CSI new 4Rx tests: Cetecom

· Carrier aggregation demod/CSI legacy tests: TBD

· Carrier aggregation demod new 4Rx tests (SDR): Cetecom
· RRM legacy tests: TBD

· RRM new 4Rx tests (RLM): Ericsson

	R&S, Cetecom
	RAN5#76 (Aug-17)
	90%
	R5-160895
R5-166095

R5-168120

R5-169673

R5-169674

R5-169618

R5-169619
R5-173416
R5-172961

	

	Common test procedures
	36.508
	
	Rel-12
	-
	Definition of generic procedures and default messages for protocol testing
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	TBD if anything needed 

	Common test procedures
	36.508
	6.2
	Rel-12
	
	Expand definition of DL signal level to include 4Rx
	Anritsu
	RAN5#75 (May-17)
	100%
	R5-172961 (SIG)


	

	36.521-1 / 36.521-2 RF test cases

	Changes to existing test cases/sections

	Tx
	36.521-1
	6
	Rel-13
	Existing Transmitter test cases
	Required changes:

· Select one of 2Rx or 4Rx connection diagrams

	Cetecom
	RAN5#73 (Nov-16)
	100%
	
	No impact on test cases, clarified in 36.508 that only 2Rx are connected in Tx test cases.

	Rx
	36.521-1
	7
	Rel-13
	Existing reference sensitivity test cases in sections 7.3 and 7.3A
	For Rel10 and later test cases, handle both 2Rx and 4Rx antenna UE

Required changes:

· Select one of 2Rx or 4Rx connection diagrams
· Add new 4Rx minimum requirements and test requirements for existing CA configurations. 
· )

	Cetecom
	RAN5#75 (May-17)
	100%
	R5-173417

	

	
	
	
	
	Remaining Receiver test cases
	Required changes:

· Select one of 2Rx or 4Rx connection diagrams

	Ericsson
	RAN5#74 (Feb-17)
	100%
	R5-171227
	

	Performance
	36.521-1
	8
	Rel-13
	Existing Performance test cases
	Out of 157 single carrier test cases, 67 need an update to:

· Select one of 2Rx or 4Rx connection diagrams
· Note in test requirement table to decrease SNR for 4Rx UE
· Add note in applicability section
All 51 CA/DC test case need an update to:

· Select one of 2Rx or 4Rx connection diagrams
· Note in test requirement table to decrease SNR for 4Rx UE
· Add note in applicability section

	Qualcomm
	RAN5#75 (May-17)
	100%
	R5-171047
R5-173330
R5-173331
R5-173332

R5-173333
	


	CSI reporting
	36.521-1
	9
	Rel-13
	Existing CSI reporting test cases
	Out of 96 single carrier test cases, 59 need an update to:

· Select one of 2Rx or 4Rx connection diagrams
· Note in test requirement table to decrease SNR for 4Rx UE
· Add note in applicability section
All 8 CA/DC test case need an update to:

· Select one of 2Rx or 4Rx connection diagrams
· Note in test requirement table to change Ior level
· Add note in applicability section

	Qualcomm
	RAN5#75 (May-17)
	100%
	R5-171888
R5-172764 (email)
R5-172765 (email)

R5-172766 (email)


	


	General
	36.521-1
	7.2
	Rel-13
	Changes to general clauses
	 
	Docomo, Ericsson
	RAN5#73 (Nov-16)
	100%
	R5-160169
R5-173418 (email)
	

	New test cases

	Rx
	36.521-1
	7.3_1
	Rel-10
	Reference sensitivity level with 4 Rx antenna ports
	
	Docomo
	RAN5#72 (Aug-16)
	100%
	36.521-1: R5-160896

R5-162192

R5-165423

R5-169636
R5-172203
36.521-2: R5-160333
	

	
	
	7.4_1
	Rel-10
	Maximum input level with 4 Rx antenna ports
	
	Ericsson
	RAN5#72 (Aug-16)
	100%
	36.521-1: R5-162563
36.521-2: R5-162565
	

	
	
	7.5_1
	Rel-10
	Adjacent Channel Selectivity (ACS) with 4 Rx antenna ports
	
	Ericsson
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162863

R5-168368
36.521-2: R5-162565
	

	
	
	7.6.1_1
	Rel-10
	In-band blocking with 4 Rx antenna ports
	
	Keysight
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162195

R5-168749

R5-168368
36.521-2: R5-162197
	

	
	
	7.6.2_1
	Rel-10
	Out of-band blocking with 4 Rx antenna ports
	
	Keysight
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165837

R5-168749

R5-168368
36.521-2:
R5-169801
	

	
	
	7.6.3_1
	Rel-10
	Narrow band blocking with 4 Rx antenna ports
	
	Keysight
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165838

R5-168749

R5-168368
36.521-2:
R5-169801
	

	
	
	7.7_1
	Rel-10
	Spurious response with 4 Rx antenna ports
	
	Keysight, Docomo
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166123

R5-168749

R5-168368
36.521-2:
R5-169801
	

	
	
	7.8.1_1
	Rel-10
	Wide band Intermodulation with 4 Rx antenna ports
	
	Keysight, Docomo
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166123

R5-168749

R5-168368
36.521-2:
R5-169801
	

	
	
	7.9_1
	Rel-10
	Spurious emissions with 4 Rx antenna ports
	
	Sony Mobile
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-163129

R5-168368
36.521-2: R5-162864
	

	Performance
	36.521-1
	8.1.2
	Rel-10
	Applicability of requirements
	Antenna configuration and test rules
	Qualcomm
	
	100%
	R5-171047
R5-173418 (email)
	

	
	
	
	
	
	
	
	
	
	


	

	
	
	
	
	
	
	
	
	
	



	


	
	
	
	
	
	
	
	
	
	

	

	
	
	8.10.1.1.1
	Rel-10
	FDD PDSCH Transmit Diversity 2x4
	
	Ericsson
	RAN5#75 (May-17)
	100%
	36.521-1: R5-169640
R5-172710
36.521-2: 

R5-169801
	

	
	
	8.10.1.1.2
	Rel-10
	FDD PDSCH Open Loop Spatial Multiplexing 2x4
	
	Ericsson
	RAN5#75 (May-17)
	100%
	36.521-1: R5-169640
R5-172710
36.521-2: 

R5-169801
	

	
	
	8.10.1.1.3
	Rel-11
	FDD PDSCH Closed Loop Single Layer Spatial Multiplexing 2x4 with TM4 Interference Model – Enhanced Performance Requirement Type A
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-163110

R5-165859

R5-168979
36.521-2: 
	

	
	
	8.10.1.1.4
	Rel-10
	FDD PDSCH Closed Loop Spatial Multiplexing 4x4
	
	Ericsson
	RAN5#75 (May-17)
	100%
	36.521-1: R5-169640
R5-172710
36.521-2: 

R5-169801
	G

	
	
	8.10.1.1.5
	Rel-11
	FDD Single-layer Spatial Multiplexing 2x4 with TM9 interference model – Enhanced Performance Requirement Type A
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162837

R5-165785, R5-165859

R5-168979
36.521-2: 


	

	
	
	8.10.1.1.6
	Rel-10
	FDD Dual-Layer Spatial Multiplexing 2x4 (User-Specific Reference Symbols)
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	36.521-1: R5-169640
R5-172710
36.521-2: 

R5-169801
	Missing: test tolerances

	
	
	8.10.1.1.7
	Rel-10
	FDD Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162853, R5-165859

R5-168658

R5-171752

R5-171889
R5-173329
36.521-2: 

R5-171893
	

	
	
	8.10.1.1.8
	Rel-10
	FDD Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1:  R5-162851

R5-165859

R5-168658

R5-171752

R5-171889
36.521-2: 

R5-171893
	

	
	
	8.10.1.1.9
	Rel-10
	FDD 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162852

R5-165859

R5-168658

R5-169637

R5-171752

R5-171889
36.521-2: 

R5-171893
	

	
	
	8.10.1.2.1
	Rel-10
	TDD PDSCH Transmit Diversity 2x4
	
	Ericsson
	RAN5#75 (May-17)
	100%
	36.521-1: R5-171228
R5-172710
36.521-2:
R5-171893
	

	
	
	8.10.1.2.2
	Rel-10
	TDD PDSCH Open Loop Spatial Multiplexing 2x4
	
	Ericsson
	RAN5#75 (May-17)
	100%
	36.521-1: R5-171228
R5-172710
36.521-2:
R5-171893
	

	
	
	8.10.1.2.3
	Rel-11
	TDD PDSCH Closed Loop Single Layer Spatial Multiplexing 2x4 with TM4 Interference Model – Enhanced Performance Requirement Type A
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1:  R5-163110

R5-165859

R5-171040
36.521-2:
R5-171893
	

	
	
	8.10.1.2.4
	Rel-10
	TDD PDSCH Closed Loop Spatial Multiplexing 4x4
	
	Ericsson
	RAN5#75 (May-17)
	100%
	36.521-1: R5-171228
R5-172710
36.521-2:
R5-171893
	

	
	
	8.10.1.2.5
	Rel-11


	TDD Single-layer Spatial Multiplexing 2x4 with TM9 interference model – Enhanced Performance Requirement Type A
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162837

R5-165785

R5-165859

R5-171040
36.521-2:
R5-171893
	

	
	
	8.10.1.1.6
	Rel-10
	TDD Dual-Layer Spatial Multiplexing 2x4 (User-Specific Reference Symbols)
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	36.521-1: R5-171228
R5-172710
36.521-2:
R5-171893
	Missing: test tolerances

	
	
	8.10.1.2.7
	Rel-10
	TDD Open-loop spatial multiplexing, 3 Layer Multiplexing with 4 Tx Antenna Ports
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162853

R5-165859

R5-169638

R5-170813

R5-171752

R5-171889
36.521-2:
R5-171893
	

	
	
	8.10.1.2.8
	Rel-10
	TDD Closed-loop spatial multiplexing performance, 4 Layers spatial multiplexing 4 Tx antennas
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162851

R5-165859

R5-171752

R5-171889
36.521-2:
R5-171893
	

	
	
	8.10.1.2.9

	Rel-10
	TDD 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	
	Qualcomm
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162852

R5-165859

R5-169637

R5-171752

R5-171889
36.521-2:
R5-171893
	

	
	
	8.10.2.1.1
	Rel-10
	FDD PCFICH/PDCCH Single-antenna Port Performance 1x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162858

R5-166160

R5-169629
36.521-2: R5-169801
	

	
	
	8.10.2.1.2
	Rel-10
	FDD PCFICH/PDCCH Transmit Diversity 2x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162859

R5-165310

R5-169629
36.521-2: R5-169801
	

	
	
	8.10.2.1.3
	Rel-10
	FDD PCFICH/PDCCH Transmit Diversity 4x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162992

R5-165311

R5-169629
36.521-2: R5-169801
	

	
	
	8.10.2.2.1
	Rel-10
	TDD PCFICH/PDCCH Single-antenna Port Performance 1x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162324

R5-166114

R5-169629
36.521-2: R5-169801
	

	
	
	8.10.2.2.2
	Rel-10
	TDD PCFICH/PDCCH Transmit Diversity 2x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162860

R5-166115

R5-169629
36.521-2: R5-169801
	

	
	
	8.10.2.2.3
	Rel-10
	TDD PCFICH/PDCCH Transmit Diversity 4x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162861

R5-166116

R5-169629
36.521-2: R5-169801
	

	
	
	8.10.3.1.1
	Rel-10
	FDD PHICH Single-antenna Port Performance 1x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166117

R5-169630
36.521-2: R5-165315
	

	
	
	8.10.3.1.2
	Rel-10
	FDD PHICH Transmit Diversity 2x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166118

R5-169631
36.521-2: R5-165315
	

	
	
	8.10.3.1.3
	Rel-10
	FDD PHICH Transmit Diversity 4x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166119

R5-169632
36.521-2: R5-165315
	

	
	
	8.10.3.2.1
	Rel-10
	TDD PHICH Single-antenna Port Performance 1x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166120

R5-169633
36.521-2: R5-165315
	

	
	
	8.10.3.2.2
	Rel-10
	TDD PHICH Transmit Diversity 2x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166121

R5-169634
36.521-2: R5-165315
	

	
	
	8.10.3.2.3
	Rel-10
	TDD PHICH Transmit Diversity 4x4
	
	LGE
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-166122

R5-169635
36.521-2: R5-165315
	

	
	
	8.10.4.1.1
	Rel-10
	FDD distributed EPDCCH performance 2x4
	
	KTL
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162854

R5-165366

R5-168484
36.521-2: R5-162256
	

	
	
	8.10.4.1.2
	Rel-10
	TDD distributed EPDCCH performance 2x4
	
	KTL
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162855

R5-165368

R5-168484
36.521-2: R5-162257
	

	
	
	8.10.4.2.1
	Rel-10
	FDD localized EPDCCH performance with TM9 2x4
	
	KTL
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162856

R5-165369

R5-168484
36.521-2: R5-162259
	

	
	
	8.10.4.2.2
	Rel-10
	TDD localized EPDCCH performance with TM9 2x4
	
	KTL
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-162857

R5-165371

R5-168484
36.521-2: R5-162260
	

	
	
	9.1.1
	Rel-10
	Applicability of requirements
	Antenna configuration and test rules
	Qualcomm
	
	100%
	R5-171888
R5-173418 (email)
	

	CSI reporting
	36.521-1
	9.9.1.1.1
	Rel-10
	FDD CQI Reporting under AWGN conditions – PUCCH 1-0 with rank 1 1x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165243, R5-165248

R5-168123

36.521-2: R5-165249
	

	
	
	9.9.1.1.2
	Rel-10
	TDD CQI Reporting under AWGN conditions – PUCCH 1-0 with rank 1 1x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165243, R5-165248

R5-168123

36.521-2: R5-165249
	

	
	
	9.9.1.2.1
	Rel-10
	FDD CQI Reporting under AWGN conditions – PUCCH 1-1 with rank 2 4x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165244, R5-165248

R5-168123

36.521-2: R5-165249
	in brackets

	
	
	9.9.1.2.2
	Rel-10
	TDD CQI Reporting under AWGN conditions – PUCCH 1-1 with rank 2 8x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165244, R5-165248

R5-168123

36.521-2: R5-165249
	

	
	
	9.9.1.3.1
	Rel-10
	FDD CQI Reporting under AWGN conditions – PUCCH 1-1 with rank 4 4x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165245, R5-165248

R5-168123

R5-169659
36.521-2: R5-165249
	

	
	
	9.9.1.3.2
	Rel-10
	TDD CQI Reporting under AWGN conditions – PUCCH 1-1 with rank 4 4x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165245, R5-165248

R5-168123
R5-172431
36.521-2: R5-165249
	

	
	
	9.9.1.4.1
	Rel-10
	FDD CQI Reporting under AWGN conditions – PUCCH 1-1 with rank 3 4x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165247, R5-165248

R5-168123

36.521-2: R5-165249
	

	
	
	9.9.1.4.2
	Rel-10
	TDD CQI Reporting under AWGN conditions – PUCCH 1-1 with rank 3 4x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-165247, R5-165248

R5-168123
R5-172347
36.521-2: R5-165249
	

	
	
	9.9.2.1.1
	Rel-11
	FDD CQI Reporting under fading conditions - PUCCH 1-0 - Enhanced Performance Requirement Type A 1x4
	
	TTA
	RAN5#73 (Nov-16)
	100%
	R5-169625

R5-170757
	

	
	
	9.9.2.1.2
	Rel-11
	TDD CQI Reporting under fading conditions - PUCCH 1-0 - Enhanced Performance Requirement Type A 1x4
	
	TTA
	RAN5#73 (Nov-16)
	100%
	R5-169626

R5-170757
	

	
	
	9.9.2.2.1
	Rel-11
	FDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A 2x4
	
	TTA
	RAN5#73 (Nov-16)
	100%
	R5-169627

R5-170758
	

	
	
	9.9.2.2.2
	Rel-11
	TDD CQI Reporting under fading conditions - PUCCH 1-1 - Enhanced Performance Requirement Type A 2x4
	
	TTA
	RAN5#73 (Nov-16)
	100%
	R5-169628

R5-170758
	

	
	
	9.9.3.1.1
	Rel-10
	TDD PMI Reporting – PUSCH 3-1 (Single PMI) 8x4
	
	Cetecom
	RAN5#73 (Nov-16)
	100%
	36.521-1: R5-169621

36.521-2: 

R5-169801
	

	
	
	9.9.4.1.1
	Rel-10
	FDD RI Reporting– PUCCH 1-1 4x4
	
	Sony Mobile
	RAN5#73 (Nov-16)
	100%
	R5-169675

R5-170604

R5-170606
R5-173329
36.521-2: 

R5-170605
	

	
	
	9.9.4.1.2
	Rel-10
	TDD RI Reporting– PUSCH 3-1 4x4
	
	Sony Mobile
	RAN5#73 (Nov-16)
	100%
	R5-169676

R5-170604

R5-170606
R5-173329
36.521-2: 

R5-170605
	

	
	
	9.9.4.2.1
	Rel-10
	FDD RI Reporting- PUCCH 1-1 for eDL-MIMO 4x4

	
	Sony Mobile
	RAN5#73 (Nov-16)
	100%
	R5-169677

R5-170604

R5-170606

36.521-2: 

R5-170605
	

	
	
	9.9.4.2.2
	Rel-10
	TDD RI Reporting- PUCCH 1-1 for eDL-MIMO 4x4
	
	Sony Mobile
	RAN5#73 (Nov-16)
	100%
	R5-169678

R5-170604

R5-170606

36.521-2: 

R5-170605
	

	General
	36.521-1
	Annex A
	Rel-10
	RMC
	Define Reference Measurement Channels for 4 layer spatial multiplexing
	Cetecom
	RAN5#73 (Nov-16)
	100%
	R5-169620

R5-168658

R5-171887 
	

	General
	36.521-1
	Annex B
	Rel-10
	Propagation conditions
	
	Cetecom
	RAN5#72 (Aug-16)
	100%
	R5-165250

	

	General
	36.521-1
	Annex C
	Rel-10
	Signal levels
	
	Ericsson
	RAN5#73 (Nov-16)
	100%
	 R5-171226

	

	General
	36.521-1
TR 36.904
	Annex F
	Rel-10
	Test tolerances
	
	Each company introducing a new TC
	
	See comments
	
	Completion of TT is recorded for each test case respectively.

	General
	36.521-1
	Annex G
	Rel-10
	Statistical test time
	
	Each company introducing a new TC
	
	See comments
	
	

	General
	36.521-1
	Annex I
	Rel-10
	Numbering rules guideline
	Add the 4Rx feature
	Ericsson
	RAN5#72 (Aug-16)
	100%
	R5-162862
	

	Miscellaneous
	36.521-2
	Annex A
	Rel-10
	ICS
	Definition of UE 4 Rx antenna port support, band dependent
	Ericsson, Docomo
	RAN5#72 (Aug-16)
	100%
	R5-160333
	

	36.521-3 / 36.521-2 RRM test cases

	RRM
	36.521-3
	3
	Rel-10
	Abbreviations etc.
	
	
	RAN5#75 (May-17)
	100%
	
	Nothing needed

	RRM
	36.521-3
	3A
	Rel-10
	Requirements for support of RRM
	Antenna configuration and test rules
	Ericsson
	RAN5#73 (Nov-16)
	100%
	R5-169641

R5-171074
R5-172319 (email)
	

	RRM
	36.521-3
	4
	Rel-10
	RRC_IDLE state mobility test cases
	Legacy test cases refer to connection diagrams with only 2 ports, a 4 Rx UE should receive 4 signals.
	Ericsson
	RAN5#76 (Aug-17)
	80%
	36.521-1:

R5-172754
36.521-2:

R5-173420 (email)
	

	RRM
	36.521-3
	5
	Rel-10
	RRC_CONNECTED state mobility test cases
	Legacy test cases refer to connection diagrams with only 2 ports, a 4 Rx UE should receive 4 signals.
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	6
	Rel-10
	RRC Connection Control test cases
	Legacy test cases refer to connection diagrams with only 2 ports, a 4 Rx UE should receive 4 signals.
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	7
	Rel-10
	RLM test cases, general
	Define a new set of RLM test cases with 4Rx for the test cases listed below.
	Ericsson
	RAN5#76 (Aug-17)
	40%
	36.521-1:
R5-168722,

R5-168732 (Annex E)

36.521-2:

R5-169801

R5-169801


	R5-168722 is an endorsed paper on test cases numbering/naming and TT analysis.

	RRM
	36.521-3
	7.3.1_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	85%
	R5-169679


	TT analysis missing

	RRM
	36.521-3
	7.3.2_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for In-sync with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	85%
	R5-169680


	TT analysis missing

	RRM
	36.521-3
	7.3.3_1
	Rel-10
	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	85%
	R5-171891


	TT analysis missing

	RRM
	36.521-3
	7.3.4_1
	Rel-10
	E-UTRAN TDD Radio Link Monitoring Test for In-sync with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	85%
	R5-171892


	TT analysis missing

	RRM
	36.521-3
	7.3.5_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync in DRX with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	70%
	R5-172753
	TT analysis, 36-521-2 missing

	RRM
	36.521-3
	7.3.6_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	70%
	
	TT analysis, 36-521-2 missing

	RRM
	36.521-3
	7.3.7_1
	Rel-10
	E-UTRAN TDD Radio Link Monitoring Test for Out-of-sync in DRX with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	70%
	
	TT analysis, 36-521-2 missing

	RRM
	36.521-3
	7.3.8_1
	Rel-10
	E-UTRAN TDD Radio Link Monitoring Test for In-sync in DRX with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	80%
	
	TT analysis, 36-521-2 missing

	RRM
	36.521-3
	7.3.9_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync under Time Domain Measurement Resource Restriction with Non MBSFN ABS (eICIC) with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	80%
	
	TT analysis, 36-521-2 missing

	RRM
	36.521-3
	7.3.23_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for Out-of-sync for 5MHz Bandwidth with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	
	36-521-2 missing

	RRM
	36.521-3
	7.3.24_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for In-sync for 5MHz Bandwidth with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	
	36-521-2 missing

	RRM
	36.521-3
	7.3.25_1
	Rel-10
	E-UTRAN FDD Radio Link Monitoring Test for In-sync in DRX for 5MHz Bandwidth with 4 Rx antenna ports
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	
	36-521-2 missing

	RRM
	36.521-3
	7.3.38_1
	Rel-10
	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	
	36-521-2 missing

	RRM
	36.521-3
	7.3.39_1
	Rel-10
	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for Out-of-sync in DRX in asynchronous DC
	
	Ericsson
	RAN5#76 (Aug-17)
	90%
	
	36-521-2 missing

	RRM
	36.521-3
	7.3.40_1
	Rel-10
	E-UTRAN TDD-TDD DC Radio Link Monitoring Test for Out-of-sync in DRX in synchronous DC
	
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	7.3.41_1
	Rel-10
	E-UTRAN FDD-FDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	7.3.42_1
	Rel-10
	E-UTRAN FDD-FDD DC Radio Link Monitoring Test for In-sync in DRX in asynchronous DC
	
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	7.3.43_1
	Rel-10
	E-UTRAN TDD-TDD Radio Link Monitoring Test for In-sync in DRX in synchronous dual connectivity
	
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	8
	Rel-10
	UE measurement procedures test cases
	Legacy test cases refer to connection diagrams with only 2 ports, a 4 Rx UE should receive 4 signals.
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	RRM
	36.521-3
	9
	Rel-10
	Measurement performance test cases
	Legacy test cases refer to connection diagrams with only 2 ports, a 4 Rx UE should receive 4 signals.
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	36.523-1 / 36.523-2 Protocol test cases

	MAC
	36.523-1
	7.x
	Rel-10
	
	Review of existing protocol test cases to investigate if there is a need for updates for four layer spatial multiplexing.
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	

	Miscellaneous
	36.523-2
	Annex A
	Rel-10
	ICS
	Definition of Implementation Conformance Statements for the 4Rx feature
	Anritsu
	RAN5#76 (Aug-17)
	0%
	
	

	36.523-3 ASP Specifications

	Test Model
	36.523-3
	
	Rel-10
	
	Review if existing test model need to be updated in case four layer spatial multiplexing testing is introduced.
	Ericsson
	RAN5#76 (Aug-17)
	0%
	
	


4
Test coverage analysis and assumptions

4 Rx antenna ports in the UE enable 4-way receive diversity or 4 layer spatial multiplexing. 4-way receive diversity has no impact on the network except it enables better UE demodulation performance and sensitivity. Therefore the only core spec impact for this aspect is addition of stricter performance requirements in 36.101. Core spec functionality for 4 layer spatial multiplexing has been in place since the introduction of UE category 5 in Rel-8. 

The 4 Rx requirements in 36.101 apply only for Rel-13, but RAN4 have made it release independent from Rel-10, which is specified in 36.307. Release independence does not apply to Type A demodulation test cases, meaning these are still applicable from Rel-11.
The UE capability of 4 Rx antenna ports is not signalled to the network, and therefore need to be declared by the UE vendor for appropriate test case selection. 
For Receiver tests:

This feature is affecting all the legacy Receiver test cases except category 0. Currently there are 72 Receiver test cases in 36-521-1, 63 if excluding the category 0 test cases that are for 1 Rx UEs. If following the normal procedure to add test coverage for the new feature in new test cases, 63 new Receiver test cases would be required. Also, for every new feature from now on, at least 2 variants will be needed for any new test (2Rx, 4Rx, and potentially combinations of these for CA). This is considered unfeasible, so it is proposed that 4Rx is added in the existing test cases instead, starting from Rel10. It is also noted that the minimum requirements are the same for 2Rx and 4Rx (except for reference sensitivity) meaning that if testing the 4Rx test, the 2Rx test is redundant. 

For RRM tests:
For RRM RAN4 have agreed that a 4Rx capable UE should be tested with 4 antennas connected (1x4 channel). This means that the 4Rx capable UE cannot directly run the legacy tests so the legacy tests need to add an option for 1x4 antenna connection. It is proposed not to split Rel8 and Rel9 test cases as done for Rx test cases since the changes to the test is much less for RRM compared to Rx (Rx is tested per port). The only case where requirements are different are for RLM test cases. Therefore it is proposed that a new set of RLM test cases are added for 4Rx, and legacy RLM tests apply only for testing in a 2Rx band. 
For Demod/CSI, RAN4 have agreed on how to test a 4Rx capable UE in a 4Rx band in the legacy test cases [2] and [3], which is summarised below.
For single carrier demod tests:
· Legacy tests specified with 2Rx shall be tested in any of the 2Rx supported bands. This means that the legacy tests can be run without any modifications for such a UE.

· If the UE has no 2Rx bands, legacy tests specified with 2Rx are tested in any of the 4Rx bands with modified fading and AWGN connection according to figure 8.1.2.6.1-1 [2]. Also SNR shall be decreased by 1.5 dB for CRS based TM and 1 dB for DMRS based TM. For such a UE some legacy tests can be completely skipped. Test selection for this type of UE:
· Testing of Some UE features in section 8 can be completely skipped, namely: Type B, Type C, eICIC, feICIC. 

· For other features, the newly defined 4Rx requirements in section 8.10 have only partial coverage, so selected tests or test points still need to be covered.

For CA/DC demod tests:

· If any of the PCell and/or the SCells and/or PSCells is a 2Rx supported RF band, the antenna connection should follow the same method as defined for single carrier tests on any of the 2Rx supported RF bands, with same requirements specified with 2Rx applied. 
· If any of the PCell and/or the SCells and/or PSCells is a 4Rx supported RF band, the antenna connection should follow the same as for single carrier tests on any of the 4 Rx supported RF bands, with the reduced number on SNR requirements specified with 2Rx.
· There are no new CA 4Rx requirements, and no advanced receivers are covered in the CA requirements, so no tests can be skipped for CA.


For single carrier CSI tests:

Same applicability rules as demod. 
For UE without 2Rx bands, SNR shall be decreased by 3 dB.


For CA/DC CSI tests:

For CA CSI tests, connect all 4Rx with data source from system simulator. Different power levels are applied depending on if any of the PCell and/or the SCells is a 2Rx supported RF band or a 4Rx supported RF band, compared to the original test configuration. 

The relevant core requirements for 4 Rx antenna ports are specified in: 
	TS
	Title

	36.101
	E-UTRA and E-UTRAN; User Equipment (UE) radio transmission and reception

	36.133
	E-UTRA and E-UTRAN; Requirements for support of radio resource management

	36.212
	E-UTRA and E-UTRAN; Multiplexing and channel coding

	36.213
	E-UTRA and E-UTRAN; Physical layer procedures

	36.306
	E-UTRA and E-UTRAN; User Equipment (UE) radio access capabilities

	36.321
	E-UTRA and E-UTRAN; Medium Access Control (MAC) protocol specification

	36.331
	E-UTRA Radio Resource Control (RRC); Protocol specification


Following assumptions have been made as base for this work plan:

· RAN4 will make the 4 Rx antenna port requirements release independent from Rel-10 in 36.307
· All modulations (including 256QAM) tested in the same test 
5
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Impacted RAN5 test cases:


Out of 157 single carrier tests in 36.521-1 section 8, 60 needs to be run completely, 7 partially and 90 can be skipped. For the 90 skipped tests there is no need to change anything in 36.521-1. See attached spreadsheet.


Changes to RAN5 test cases:


connection diagram selected as either 2Rx or 4Rx diagram


SNR offset by 1 or 1.5 dB in test requirement table.


Add new applicability condition (for Rel10 and later UE supporting 4Rx on all bands)








Impacted RAN5 test cases:


All 51 test cases are required for a 4Rx UE





Changes to RAN5 test cases:


connection diagram selected as either 2Rx or 4Rx diagram


SNR offset by 1 dB in test requirement table.


Add new applicability condition (for Rel10 and later UE supporting 4Rx on at least one band in the CA configuration)








Impacted RAN5 test cases:


Out of 96 single carrier tests in 36.521-1 section 9, 59 needs to be run completely, and 37 can be skipped. For the 37 skipped tests there is no need to change anything in 36.521-1. See attached spreadsheet.


Changes to RAN5 test cases:


connection diagram selected as either 2Rx or 4Rx diagram


SNR offset by 3 dB in test requirement table.


Add new applicability condition (for Rel10 and later UE supporting 4Rx on all bands)








Impacted RAN5 test cases:


All 8 test cases are required for a 4Rx UE





Changes to RAN5 test cases:


connection diagram selected as either 2Rx or 4Rx diagram


Ior level changed to value as in new table 9.1.1.4.2-1 (2Rx band) or further decreased by 3 dB (4Rx band).


Add new applicability condition (for Rel10 and later UE supporting 4Rx on at least one band in the CA configuration)
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