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1
Introduction

At the RAN#86 meeting in December 2019 the Rel-15 RAN5 work item for UE Conformance Test Aspects – Even further enhanced MTC for LTE was approved [1]. The present document provides the work plan for the RAN5 work item. 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. 

2
Work item status

The current completeness of the work item is:
	Phase
	Current Compl.
	3 month target
	6 month target
	Comments
	History
	 

	Phase 1
	54%
	 
	 
	 
	 
	 

	Phase 2 (TBD if needed)
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 

	Phase 1 completion:
	 
	 
	 
	 
	 
	 

	Test specification
	Testing Area
	Current Compl.
	3 month target
	6 month target
	Comments
	History

	TS 36.508
	E-UTRA Common test environment
	40%
	 
	 
	 
	 

	TS 36.509
	UE test functions
	0%
	 
	 
	 
	 

	TS 36.521-1
TS 36.521-2
	E-UTRA RF testing area, Rx and Tx
(ch 6 & 7)
	57%
	 
	 
	 
	 

	
	E-UTRA RF testing area, performance (ch 8 & 9)
	92%
	 
	 
	 
	 

	TS 36.523-1
TS 36.523-2
	E-UTRA protocol testing area
	67%
	 
	 
	 
	 

	TS 36.523-3
	UE Positioning
	0%
	 
	 
	 
	 


Colour coding: 

	
	Not started

	
	Ongoing

	
	Ready


3
Test Case Work Plan
	WP Item ID
	Area
	TS
	Clause
	New test case
	Release
	Title
	Test purpose / Task
	Company
	First Impacted Phase
	Target
	TDOC(s)
	Comments
	WP item 
compl.

	36.508 – E-UTRA Common test environment
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1
	Common test env
	36.508
	4.3
	N
	Rel-15
	Test environment eMTC4
	Check if changes are needed for test environment for eMTC4 in clauses 4.3.2 to 4.3.6.
	 
	Phase 1
	RAN5#91 (Mar-21)
	 
	 
	0%

	2
	Common test env
	36.508
	4.4.3, 4.5, 4.6, 4.8, 5.2, 5.2A, 5.3, 7.2, 7.2A, 7.3
	N
	Rel-15
	Test environment eMTC4
	Check if changes needed for  generic procedures and default messages for protocol and RF/RRM  testing
	 
	Phase 1
	RAN5#91 (Mar-21)
	R5-204966
R5-204499
R5-206392
	 
	80%

	36.509 – UE test functions
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3
	UE test functions
	36.509
	 
	N
	Rel-15
	UE test functions
	Check if the UE test functions needs to be updated.
	 
	Phase 1
	RAN5#91 (Mar-21)
	 
	 
	0%

	36.521-1 / 36.521-2/TR 36.904: Miscellaneous
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4
	General
	36.521-1
	Annex A
	N
	Rel-15
	 
	Add new RMCs
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:
R5-201950
	 
	50%

	 
	General
	36.521-1
	Annex F
	N
	Rel-15
	 
	Update Test Requirements (Transmitter tests)
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:
R5-204001
	 
	80%

	36.521-1 / 36.521-2 RF test cases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	42
	Tx
	36.521-1
	6.2.2EA
	N
	Rel-15
	Maximum Output Power for UE category M1
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204972
36.521-2:
	 
	100%

	47
	Tx
	36.521-1
	6.2.2EC
	N
	Rel-15
	Maximum Output Power for UE category M2
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-205538
36.521-2:
	 
	100%

	5
	Tx
	36.521-1
	6.2.3EA
	N
	Rel-15
	Maximum Power Reduction (MPR) for UE category M1
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204973
36.521-2:
	 
	100%

	6
	Tx
	36.521-1
	6.2.3EC
	N
	Rel-15
	Maximum Power Reduction (MPR) for UE category M2
	Update test case for PC6 and add subPRB MPR tables
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-205539
36.521-2:
	 
	100%

	7
	Tx
	36.521-1
	6.2.4E
	N
	Rel-15
	UE maximum output power with additional requirements for category M1 and M2 UE
	Update tes case with subPRB allocation
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	43
	Tx
	36.521-1
	6.2.5EA
	N
	Rel-15
	Configured UE transmitted Power for UE category M1
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204007
36.521-2:
	 
	100%

	48
	Tx
	36.521-1
	6.2.5EC
	N
	Rel-15
	Configured UE transmitted Power for UE category M2
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-205542
36.521-2:
	 
	100%

	44
	Tx
	36.521-1
	6.3.5EA.1
	N
	Rel-15
	Power Control Absolute power tolerance for UE category M1
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204005
36.521-2:
	 
	100%

	45
	Tx
	36.521-1
	6.3.5EA.2
	N
	Rel-15
	Power Control Relative power tolerance for UE category M1
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204017
36.521-2:
	 
	100%

	49
	Tx
	36.521-1
	6.5.2.1EA.1
	N
	Rel-15
	Error Vector Magnitude (EVM) for UE category M1
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	50
	Tx
	36.521-1
	6.5.2.1EC.1
	N
	Rel-15
	Error Vector Magnitude (EVM) for UE categoy M2
	Update test case for PC6
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	8
	Tx
	36.521-1
	6.5.2.3EA
	N
	Rel-15
	In-band emissions for non allocated RB for UE category M1
	Update test case with subPRB allocation
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204971
36.521-2:
	 
	100%

	9
	Tx
	36.521-1
	6.5.2.3EC
	N
	Rel-15
	In-band emissions for non allocated RB for UE category M2
	Update test case with subPRB allocation
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	51
	Tx
	36.521-1
	6.6.2.1EC
	N
	Rel-15
	Spectrum Emission Mask for UE category M2
	Update test case for PC6 (test config. table)
Align test points with MPR test case for subPRB allocation
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	52
	Tx
	36.521-1
	6.6.2.2EC
	N
	Rel-15
	Additional Spectrum Emission Mask for UE category M2
	Update test case for PC6 (test config. table)
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	53
	Tx
	36.521-1
	6.6.2.3EC
	N
	Rel-15
	Adjacent Channel Leakage power Ratio for UE category M2
	Update test case for PC6 (test config. table)
Align test points with MPR test case for subPRB allocation
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	36.521-1 / 36.521-2 Performance test cases(and general)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	10
	Demod
	36.521-1
	8.11.1.1.3.1
	N
	Rel-15
	FDD and half-duplex FDD PDSCH Transmit Diversity 2x1 for UE category M1
	Add new subtest with CRS muting, 64QAM and 200Hz doppler spread 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-202324
R5-203776
R5-203779
36.521-2:
	 
	100%

	11
	Demod
	36.521-1
	8.11.1.1.3.2_1
	N
	Rel-15
	FDD and half-duplex FDD PDSCH Transmit Diversity 2x1 for UE category M2 (CEmodeB)
	Add new subtest with CRS muting
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-205543
36.521-2:
	 
	100%

	46
	Demod
	36.521-1
	8.11.1.2.3.1
	N
	Rel-15
	TDD PDSCH Transmit Diversity for UE category M1
	Add new subtest with CRS muting, 64QAM and 200Hz doppler spread 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-203776
R5-203782
36.521-2:
	 
	100%

	12
	Demod
	36.521-1
	8.11.1.2.3.1_1
	N
	Rel-15
	TDD PDSCH Transmit Diversity for UE category M1 (CEModeB)
	Add new subtest with CRS muting
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-205545
36.521-2:
	 
	100%

	13
	Demod
	36.521-1
	8.11.1.2.3.2_1
	N
	Rel-15
	TDD PDSCH 2 Tx Antenna Port supporting wideband transmission for UE category M2 (CEModeB)
	Add new subtest with CRS muting
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.521-1:

36.521-2:
	 
	0%

	14
	CQI reporting
	36.521-1
	9.1.1.5
	N
	Rel-15
	 
	Update applicability in this clause
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-203775
36.521-2:
	 
	100%

	15
	CQI reporting
	36.521-1
	9.8.3
	N
	Rel-15
	CQI reporting definition for UE supporting 64QAM under AWGN
	New clause
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204967
36.521-2:
	 
	100%

	16
	CQI reporting
	36.521-1
	9.8.3.1
	Y
	Rel-15
	FDD and half duplex FDD CQI reporting under AWGN conditions for UE supporting coverage enhancement and 64QAM
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204967
36.521-2:
R5-203773
	 
	100%

	17
	CQI reporting
	36.521-1
	9.8.3.2
	Y
	Rel-15
	TDD CQI reporting under AWGN conditions for UE supporting coverage enhancement and 64QAM
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204968
36.521-2:
R5-203773
	 
	100%

	18
	CQI reporting
	36.521-1
	9.8.4
	N
	Rel-15
	CQI reporting definition for UE supporting alternative table under AWGN
	New clause
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204969
36.521-2:
	 
	100%

	19
	CQI reporting
	36.521-1
	9.8.4.1
	Y
	Rel-15
	FDD and half duplex FDD CQI reporting under AWGN conditions for UE supporting coverage enhancement and alternative table
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204969
36.521-2:
R5-203773
	 
	100%

	20
	CQI reporting
	36.521-1
	9.8.4.2
	Y
	Rel-15
	TDD and half duplex FDD CQI reporting under AWGN conditions for UE supporting coverage enhancement and alternative table
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.521-1:
R5-204970
36.521-2:
R5-203773
	 
	100%

	36.523-1 / 36.523-2 Protocol test cases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Idle mode
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	21
	Idle mode
	36.523-1
	8.1.1.8
	Y
	Rel-15
	RRC / Paging / DRX Operation / Enhanced Coverage / WUS
	 
	Tech Mahindra
	Phase 1
	RAN5#90 (Dec-20)
	36.523-1:
R5-204500
36.523-2:
R5-204504
	 
	100%

	22
	Idle mode
	36.523-1
	8.1.1.9
	Y
	Rel-15
	RRC / Paging / eDRX Operation / Enhanced Coverage / WUS
	 
	Tech Mahindra
	Phase 1
	RAN5#90 (Dec-20)
	36.523-1:
R5-204501
36.523-2:
R5-204504
	 
	100%

	MAC
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	23
	MAC
	36.523-1
	7.1.4.14a
	Y
	Rel-15
	Correct HARQ process handling / feedback for UL data
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.523-1:
R5-206058
36.523-2:
R5-206393
	 
	100%

	24
	MAC
	36.523-1
	7.1.3.18
	Y
	Rel-15
	Enhanced Coverage / DL Fexible starting PRB 
	 
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.523-1:

36.523-2:
	 
	0%

	25
	MAC
	36.523-1
	7.1.4.37
	Y
	Rel-15
	Enhanced Coverage / UL Fexible starting PRB 
	 
	Ericsson
	Phase 1
	RAN5#91 (Mar-21)
	36.523-1:

36.523-2:
	 
	0%

	RRC
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	26
	RRC
	36.523-1
	23.1.3
	Y
	Rel-15
	CIoT / Control Plane / EDT
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.523-1:
R5-203058
36.523-2:
R5-203059
	 
	100%

	27
	RRC
	36.523-1
	23.2.4
	Y
	Rel-15
	CIoT / User Plane / EDT
	 
	Ericsson
	Phase 1
	RAN5#90 (Dec-20)
	36.523-1:
R5-204503
36.523-2:
R5-204506
	 
	100%

	NAS
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	28
	NAS
	36.523-1
	9.2.1.1.27b
	Y
	Rel-15
	Attach / EAB / CE-level based access barring
	 
	Tech Mahindra
	Phase 1
	RAN5#91 (Mar-21)
	36.523-1:
R5-204502
36.523-2:
R5-204505
	 
	100%

	Miscellaneous
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	29
	General
	36.523-2
	 
	 
	Rel-15
	 
	Check if Implementation Conformance Statements needs to be updated.
	 
	Phase 1
	RAN5#91 (Mar-21)
	36.523-2:
	 
	0%

	37.571-1 / 37.571-3 Positioning test cases
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9 - E-UTRA OTDOA measurement requirements
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9.3 RSTD Intra-Frequency Measurements for UE Category M1/M2
	 
	 
	 
	 
	 
	 
	 
	 

	30
	OTDOA
	37.571-1
	9.3.13
	 
	Rel-15
	E-UTRAN FDD intra-frequency RSTD measurement period test case in CE Mode A with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	31
	OTDOA
	37.571-1
	9.3.14
	 
	Rel-15
	E-UTRAN HD-FDD intra-frequency RSTD measurement period test case in CE Mode A with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	32
	OTDOA
	37.571-1
	9.3.15
	 
	Rel-15
	E-UTRAN TDD intra-frequency RSTD measurement period test case in CE Mode A with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	33
	OTDOA
	37.571-1
	9.3.16
	 
	Rel-15
	E-UTRAN FDD intra-frequency RSTD measurement period test case in CE Mode B with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	34
	OTDOA
	37.571-1
	9.3.17
	 
	Rel-15
	E-UTRAN HD-FDD intra-frequency RSTD measurement period test case in CE Mode B with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	35
	OTDOA
	37.571-1
	9.3.18
	 
	Rel-15
	E-UTRAN TDD intra-frequency RSTD measurement period test case in CE Mode B with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	9.4 RSTD Inter-Frequency Measurements for UE Category M1/M2
	 
	 
	 
	 
	 
	 
	 
	 

	36
	OTDOA
	37.571-1
	9.4.13
	 
	Rel-15
	E-UTRAN FDD inter-frequency RSTD measurement period test case in CE Mode A with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	37
	OTDOA
	37.571-1
	9.4.14
	 
	Rel-15
	E-UTRAN HD-FDD inter-frequency RSTD measurement period test case in CE Mode A with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	38
	OTDOA
	37.571-1
	9.4.15
	 
	Rel-15
	E-UTRAN TDD inter-frequency RSTD measurement period test case in CE Mode A with longer PRS occasions 
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	39
	OTDOA
	37.571-1
	9.4.16
	 
	Rel-15
	E-UTRAN FDD inter-frequency RSTD measurement period test case in CE Mode B with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	40
	OTDOA
	37.571-1
	9.4.17
	 
	Rel-15
	E-UTRAN HD-FDD inter-frequency RSTD measurement period test case in CE Mode B with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%

	41
	OTDOA
	37.571-1
	9.4.18
	 
	Rel-15
	E-UTRAN TDD inter-frequency RSTD measurement period test case in CE Mode B with longer PRS occasions
	 
	 
	Phase 1
	RAN5#91 (Mar-21)
	37.571-1:

37.571-3:
	 
	0%


4
Test coverage analysis

The Release 15 Work Item “Even Further Enhanced MTC for LTE” introduces the following improvements for machine-type communications for CE, Cat-M1 and Cat-M2 UEs.

Support for new use cases

· Support for higher UE velocity: To enable support of use cases associated with potentially relatively high velocity (e.g. logistics), enhanced performance requirements are introduced for CE mode A. These requirements are defined for 200 Hz Doppler spread, corresponding to around 240 km/h at 1 GHz and 120 km/h at 2 GHz.

· Lower UE power class: To enable support of use cases associated with small device form factor and low power consumption (e.g. wearables), a new lower UE power class with a maximum transmission power of 14 dBm is introduced for Cat-M1 and Cat-M2, together with signaling support for the lower maximum transmit power with appropriate coverage relaxations.
· New gaps for dense PRS configurations: Downlink transmission of dense positioning reference signals (PRS) was introduced already in Rel-14, and this work item introduces new gap patterns that will enable the UE to perform measurements in connected mode when the duration of said PRS is longer than 6 subframes.

Reduced latency
· EARFCN pre-provisioning: Initial cell search can be speeded up by pre-provisioning the UE with the E-UTRA absolute radio frequency channel number (EARFCN) and the geographical area where the EARFCN pre-provisioning configuration is applicable.
· Resynchronization signal (RSS): When a UE needs to re-acquire time and frequency synchronization towards a cell, it can save time and energy by using the denser RSS instead of the legacy PSS/SSS (the latter is still used for initial synchronization to new cells).

· Improved MIB demodulation performance: Reduced MIB acquisition time is enabled by enhanced CGI (i.e. cell global identity) reading delay requirements based on accumulation of transmissions within two 40-ms MIB periods.

· Improved SIB demodulation performance: Reduced SIB1/SIB2 acquisition time is enabled by enhanced CGI reading delay requirements based on accumulation of transmissions within one modification period.

· SI update indication: A flag bit is introduced in MIB to let the UE know whether the SIB information has been updated during the last N hours (where N is the system information validity time, which is 3 or 24 hours). This typically means that the UE can save time and energy since it does not need to re-acquire SIB1 as often. The SI update indication is also replicated in RSS, implying that the UE may also be able to re-acquire MIB less often.

Reduced UE power consumption
· Wake-up signals (WUS): Reduced UE power consumption in idle mode is enabled by the introduction of WUS, a compact signal transmitted a configurable time before the paging occasion (PO) when a UE is being paged, allowing the UE to maximize its sleep time during periods when there is no paging. The configurable time can be as large as 2 seconds, which facilitates UE implementations with a wake-up receiver (WUR).

· Early data transmission (EDT): For scenarios where the UE only needs to transmit a small amount of data, the EDT feature enables the UE to transmit up to (slightly more than) 100 bytes of data already in message 3 during the random-access procedure, and to receive data already in message 4. In this release, only mobile-originated (MO) EDT access is supported. If needed, eNB can order fallback to legacy random-access procedure during the EDT procedure.

· HARQ feedback for UL data: A possibility to carry a positive HARQ-ACK in an UL DCI over MPDCCH is introduced. This allows eNB to indicate to a UE that UL data has been successfully received and may enable early termination of downlink (MPDCCH) monitoring or (in case of FD-FDD or TDD but not HD-FDD) early termination of uplink (PUSCH) transmission.

· Relaxed monitoring for cell reselection: When this feature is enabled and the criteria for relaxed monitoring are fulfilled, the UE can reduce its neighbor cell measurements to as seldom as every 24 hours. This can reduce the power consumption substantially especially for stationary UEs in challenging coverage conditions.

Increased spectral efficiency
· Downlink 64QAM support: Support for 64QAM modulation is introduced for PDSCH unicast transmission without repetition in CE mode A to increase the downlink spectral efficiency. The UE peak rate is not increased.

· CQI table with large range: An alternative CQI table spanning a larger range is introduced. Downlink 64QAM can only be used together with the new CQI table, but the new CQI table can also be used by UEs not configured with 64QAM support and even by UEs not supporting 64QAM. In the latter case, the large range of the CQI table can help reduce the need for RRC reconfigurations when the UE experiences varying channel conditions.

· Uplink sub-PRB allocation: Uplink spectral efficiency is improved by the introduction of PUSCH sub-PRB resource allocation in connected mode. New allocation sizes are ½ PRB (6 subcarriers) or ¼ PRB (3 subcarriers). In the latter case, a new π/2-BPSK modulation using 1 at a time out of 2 of the 3 allocated subcarriers can be used to achieve near 0 dB baseband peak-to-average power ratio (PAPR), which may be beneficial for uplink data coverage and for UE power consumption.

· Flexible starting PRB: To facilitate efficient scheduling of MTC-related data transmissions side by side with other transmissions (e.g. MBB-related PDSCH transmissions in downlink and PUCCH/PRACH in uplink), PDSCH/PUSCH resource allocation with a more flexible starting PRB (not restricted by 6-PRB narrowbands) is introduced for UEs that are configured in CE mode with max 1.4 MHz PDSCH/PUSCH channel bandwidth.

· Frequency-domain CRS muting: Cat-M1 and Cat-M2 UEs can indicate support of CRS muting outside their 6-PRB narrowband or 24-PRB wideband, respectively, so that the network can take this information into account when deciding whether and how to perform CRS muting to reduce downlink inter-cell interference in the network.

Improved access control
· CE-level-based access barring: A new mechanism for CE-level-based access barring is introduced, which enables eNB to bar access per CE level. Note that if access is barred to a CE level, then access is also barred to all higher CE levels. The legacy barring mechanisms (ACB and EAB) are not affected by the new mechanism and they can be configured independently.
The relevant core requirements for the new RAN5 work item 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

	36.214
	E-UTRA and E-UTRAN; Physical layer; Measurements

	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
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