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1
Introduction

At the RAN#67 meeting in March 2015 the Rel-12 RAN5 work item for UE Conformance Test Aspects – Low cost & enhanced coverage MTC UE for LTE 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 low cost MTC. 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
	25%
	50%
	100%
	  
	

	TS 36.521-1

TS 36.521-2
	E-UTRA RF testing area
	6 %
	50%
	100%
	
	

	TS 36.521-3
TS 36.521-2
	E-UTRA RRM testing area
	0 %
	50%
	100%
	
	

	TS 36.523-1

TS 36.523-2
	E-UTRA protocol testing area
	88%
	50%
	100%
	
	

	TS 36.523-3
	ASP Specifications
	0%
	50%
	100%
	
	


Estimation of WI overall completeness:

	Test specification
	Testing area
	Current

Completeness
	3 month target
	6 month target
	Comments
	History

	Overall completeness
	13%
	50%
	100%
	
	


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#69 (Nov-15)
	50%
	R5-151975
	E.g. Add  category0allowed to SIB1

	Common test procedures
	36.508
	Annex A
	Rel-12
	
	Connection diagrams for 1 Rx
	Rohde & Schwarz
	RAN5#69 (Nov-15)
	0%
	
	

	Common test procedures
	36.508
	
	Rel-12
	-
	Definition of generic procedures and default messages for protocol testing
	Ericsson
	RAN5#69 (Nov-15)
	50%
	R5-151975
	

	36.521-1 / 36.521-2 RF test cases

	Tx
	36.521-1
	6.2.2E
	Rel-12
	UE Maximum Output Power for UE category 0
	
	Ericsson
	RAN5#69 (Nov-15)
	70%
	36.521-1:

R5-151894
36.521-2:

R5-152019
	Remains:

•
UL RMC

•
Connection diagram

•
Test procedure need for half-duplex options

	Tx
	36.521-1
	6.2.3E
	Rel-12
	Maximum Power Reduction (MPR) for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.2.4E
	Rel-12
	Additional Maximum Power Reduction (A-MPR) for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.2.5E
	Rel-12
	Configured transmitted power for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.2E
	Rel-12
	Minimum Output Power for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.3E
	Rel-12
	UE Transmit OFF power for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.4E.1
	Rel-12
	General ON/OFF time mask for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.4E.2
	Rel-12
	PRACH and SRS ON/OFF time mask for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.5E.1
	Rel-12
	Power Control Absolute power tolerance for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.5E.2
	Rel-12
	Power Control  Relative power tolerance for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.3.5E.3
	Rel-12
	Aggregate power control tolerance for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.5.1E
	Rel-12
	Frequency Error for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.5.2E.1
	Rel-12
	Error Vector Magnitude for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.5.2.1E.2
	Rel-12
	PUSCH-EVM with exclusion period
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.5.2E.3
	Rel-12
	Carrier leakage for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.5.2E.4
	Rel-12
	In-band emissions for non allocated RB for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.5.2E.5
	Rel-12
	EVM equalizer spectrum flatness for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.1E
	Rel-12
	Occupied bandwidth for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.2.1E
	Rel-12
	Spectrum Emission Mask for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.2.2E
	Rel-12
	Additional Spectrum Emission Mask for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.2.3E
	Rel-12
	Adjacent Channel Leakage power Ratio for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.3E.1
	Rel-12
	Transmitter Spurious emissions for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.3E.2
	Rel-12
	Spurious emission band UE co-existence for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.6.3E.3
	Rel-12
	Additional spurious emissions for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Tx
	36.521-1
	6.7E
	Rel-12
	Transmit intermodulation for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.3E
	Rel-12
	Reference sensitivity level for UE category 0
	
	Ericsson
	RAN5#69 (Nov-15)
	70%
	36.521-1:

R5-152018
36.521-2:

R5-152019
	Remains:

- Connection diagrams

-RMC

-RB allocation

-Test procedure may need an update differentiating HD-FDD and FDD UE

	Rx
	36.521-1
	7.4E
	Rel-12
	Maximum input level for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.5E
	Rel-12
	Adjacent Channel Selectivity (ACS)for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.6.1E
	Rel-12
	In-band blocking  for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.6.2E
	Rel-12
	Out-of-band blocking for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.6.3E
	Rel-12
	Narrow band blocking for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.7E
	Rel-12
	Spurious response for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.8.1E
	Rel-12
	Wide band intermodulation for UE category 0
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Rx
	36.521-1
	7.9E
	Rel-12
	Spurious emissions for MTC
	
	CATR
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.1.1.1
	Rel-12
	FDD PDSCH Transmit Diversity 2x1 for UE category 0
	
	Ericsson
	RAN5#69 (Nov-15)
	60%
	36.521-1:

R5-151487
36.521-2:

R5-152019
	Remains:
- Connection diagram 

- Test tolerances

- The minimum test time need to be added to Annex G

- RMCs 

- Test Procedure

	Performance
	36.521-1
	8.9.1.1.2
	Rel-12
	FDD PDSCH Closed Loop Single Layer Spatial Multiplexing for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.1.1.3
	Rel-12
	FDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 

for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.1.2.1
	Rel-12
	TDD PDSCH Transmit Diversity for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.1.2.2
	Rel-12
	TDD PDSCH Closed Loop Single Layer Spatial Multiplexing for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.1.2.3
	Rel-12
	TDD PDSCH Single-layer Spatial Multiplexing on antenna ports 7 or 8 

for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.2.1.1
	Rel-12
	FDD PHICH Transmit Diversity for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Performance
	36.521-1
	8.9.2.2.1
	Rel-12
	TDD PHICH Transmit Diversity for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	CSI reporting
	36.521-1
	9.7.1.1

	Rel-12
	FDD CQI reporting definition under AWGN conditions for UE category 0
	
	Ericsson
	RAN5#69 (Nov-15)
	60%
	36.521-1:

[R5-151616]
36.521-2:

R5-152019
	R5-151616 is under email approval pending RAN4 agreement on associated RAN4 CR
Remains:

- Connection diagram 

- Annex F.1.5.

- The minimum test time need to be added to Annex G

- RMCs 

- Minimum requirement table contains brackets

- Test Procedure is TBD

	CSI reporting
	36.521-1
	9.7.1.2

	Rel-12
	TDD  CQI reporting definition under AWGN conditions for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	CSI reporting
	36.521-1
	9.7.2.1

	Rel-12
	FDD CQI Reporting under fading  conditions for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	CSI reporting
	36.521-1
	9.7.2.2

	Rel-12
	TDD CQI Reporting under fading conditions for UE category 0
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	General
	36.521-1
	4.1, 

8.1.1
	Rel-12
	Changes to general clauses
	Introduction of UE category 0 in section 4.1
Update of SNR definition in clause 8.1.1 
	Ericsson
	RAN5#67 (May-15)
	100%
	36.521-1:

R5-151895
R5-151896
	

	General
	36.521-1
	Annex A
	Rel-12
	RMC
	Define Reference Measurement Channels for Low Cost MTC testing
	Ericsson
	RAN5#69 (Nov-15)
	0%
	36.521-1:


	

	General
	36.521-1
	Annex B
	Rel-12
	Propagation conditions
	Add 2x1 channel
	Ericsson
	RAN5#69 (Nov-15)
	0%
	36.521-1:


	

	General
	36.521-1
	Annex C
	Rel-12
	Signal levels
	
	Ericsson
	RAN5#69 (Nov-15)
	0%
	36.521-1:

:


	

	General
	36.521-1
TR 36.904
	Annex F
	Rel-12
	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-12
	Statistical test time
	
	Each company introducing a new TC
	
	See comments
	
	

	General
	36.521-1
	Annex I
	Rel-12
	Numbering rules guideline
	Add the MTC feature
	Rohde & Schwarz
	RAN5#69 (Nov-15)
	0%
	36.521-1:

36.521-2:


	

	Miscellaneous
	36.521-2
	Annex A
	Rel-12
	ICS
	Definition of UE Cat 0 Implementation Conformance Statements
	Ericsson
	RAN5#67 (May-15)
	100%
	36.521-2:

R5-152019
	

	36.521-3 / 36.521-2 RRM test cases

	RRM
	36.521-3
TR 36.903
	TBD
	Rel-12
	TBD - See R4-150758 for RAN4 draft RRM test case list (35 RRM test cases)
	
	
	RAN5#69 (Nov-15)
	0%
	36.521-3:

36.521-2:


	RRM test cases to be added after CRs to 36.133 have been approved by RP.

	36.523-1 / 36.523-2 Protocol test cases

	Idle mode
	36.523-1
	6.1.2.2b
	Rel-12
	Cell selection / UE Cat 0 not allowed
	1. To verify the UE supporting Cat 0 when in RRC_IDLE or in RRC_CONNECTED while T311 is running consider a cell as barred if SIB1 does not include category0Allowed IE.
	Ericsson
	RAN5#67 (May-15)
	100%
	36.523-1:

R5-151973
36.523-2:

R5-151974
	36.331, cl 5.2.2.7

	MAC
	36.523-1
	7.1.1.1a
	Rel-12
	CCCH mapped to UL SCH/ DL-SCH / Reserved Logical Channel ID / UE Cat 0
	1. To verify that UE of Cat 0 in MAC header for UL-SCH on CCCH indicates LCID "01011"
	Ericsson
	RAN5#67 (May-15)
	100%
	36.523-1:

R5-151175
36.523-2:

R5-151974
	36.321, cl 6.1.2 and 6.2.1


	RRC
	36.523-1
	8.5.4.4
	Rel-12
	UE capability transfer / Success / UE Cat 0 / UE paging Info
	1. To verify that UE supporting cat 0 is provide paging info in the UECapabilityInformation message
	 TechMahindra
	RAN5#67 (May-15)
	100%
	36.523-1:

R5-151972
36.523-2:

R5-151974
	36.331, cl 6.2.2

	Miscellaneous
	36.523-1, 36.523-2
	7.1.7.1.1
7.1.7.1.2

7.1.7.1.3

7.1.7.1.4

7.1.7.2.1

	Rel-12
	UE Cat 0 testing of legacy test cases
	Check existing test cases and applicability statements to facilitate UE Cat 0 testing
	Ericsson
	RAN5#69 (Nov-15)
	50%
	36.523-1:

R5-151413

R5-151414

R5-151415

R5-151416

R5-151417
36.523-2:

-
	

	Miscellaneous
	36.523-2
	Annex A
	Rel-12
	ICS
	Definition of UE Cat 0 Implementation Conformance Statements
	Ericsson
	RAN5#67 (May-15)
	100%
	36.523-2:

R5-151974
R5-151394
	

	36.523-3 ASP Specifications

	Test Model
	36.523-3
	
	Rel-12
	UE Cat 0 test model(s)
	Change existing or add new  test model(s) to facilitate UE Cat 0 testing of existing and new UE Cat 0 test cases
	MCC TF 160
	RAN5#69 (Nov-15)
	0%
	36.523-3:
	E.g. definition of Half-Duplex scheduling


4
Test coverage analysis and assumptions

Low complexity UEs are targeted to low-end (e.g. low average revenue per user, low data rate, delay tolerant) applications, e.g. some Machine-Type Communications. 

A low complexity UE indicates UE Category 0 and has reduced Tx and Rx capabilities compared to other UE of different categories.
A low complexity UE may access a cell only if SIB1 indicates that access of low complexity UEs is supported. If the cell does not support low complexity UEs, a low complexity UE considers the cell as barred.

The eNB determines that a UE is a low complexity device based on the LCID for CCCH and the UE signalled capability.
NOTE:
The scope of the core and performance work items was reduced at RAN#63 to just focus on the low complexity UE aspects. The scope of this conformance test work item is accordingly restricted to the low cost/complexity aspects.
The relevant core requirements for the Rel-12 Low Cost MTC 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

	36.201
	E-UTRA and E-UTRAN; LTE physical layer; General description

	36.211
	E-UTRA and E-UTRAN; Physical channels and modulation

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

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

	36.300
	E-UTRA and E-UTRAN; Overall description; Stage 2

	36.302
	E-UTRA and E-UTRAN; Services provided by the physical layer

	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:

· The test cases must provide Half Duplex operation for Category 0 UEs supporting Half Duplex Type B operation.However, no specific protocol test cases added to verify Half Duplex mode operation as the Half Duplex operation is not specific to UE Cat 0 (Half Duplex operation may also be used for other UE categories); and that the new ‘Half Duplex mode type B’ is to put requirement on the network to not transmit in the subframe immediately preceding an uplink subframe or at the subframe following an uplink subframe. 
5
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