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1. Introduction

In the scope of the Rel-14 FeMTC WI a number of enhancements were introduced to enable MTC use cases with “higher data rate requirements and with mobility compared to those addressed by Rel-13 eMTC while maximally harvesting the power consumption and complexity reduction and link budget enhancements features enabled by using the existing Rel-13 eMTC solution” [1]. In particular, the WI has the following Core part objectives [1]:
	The objective is to specify the following improvements for machine-type communications for BL/CE (eMTC) UEs.

Positioning [RAN4, RAN1]

· E-CID: RSRP/RSRQ measurement

· E-CID: UE Rx-Tx time difference measurement

· OTDOA: core requirements

· OTDOA: consider improvements of accuracy, UE complexity and power consumption

Multicast [RAN2 lead, RAN1]

· Extend Rel-13 SC-PTM to support multicast downlink transmission (e.g. firmware or software updates, group message delivery)

· Introduction of necessary enhancements to support narrowband operation, e.g. support of MPDCCH, and coverage enhancement, e.g. repetitions

Mobility enhancements [RAN4 only]

· Full standard support for inter-frequency measurements for eMTC [RAN4]

Higher data rates [RAN1, RAN2, RAN4]

· Specify HARQ-ACK bundling in CE mode A in HD-FDD

· Larger maximum TBS

· Larger max. PDSCH/PUSCH channel bandwidth in connected mode at least in CE mode A in order to enhance support e.g. voice and audio streaming or other applications and scenarios

· Up to 10 DL HARQ processes in CE mode A in FD-FDD

VoLTE enhancements [RAN1, RAN2]

· Increase VoLTE coverage for half-duplex FDD/TDD through techniques to reduce DL repetitions, new repetition factors, and adjusted scheduling delays.

The following bands shall be considered with high priority for defining any RAN4 band specific requirement within Release 14: 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 18, 19, 20, 21, 25, 26, 27, 28, 31, 39, 40, 41 and 66.


In this contribution we provide our initial views on the scope of FeMTC UE demodulation performance requirements.
2. Discussion
The FeMTC features/capabilities are described in [2] and also summarized in Table 1.
Table 1. FeMTC UE feature list

	#
	Feature group
	Components
	Prerequisite feature groups
	Note

	4-1
	Larger max UL TBS than max DL TBS in 1.4 MHz in CE mode A
	1. Support of 2984 bits (instead of 1000 bits) max UL TBS for unicast in CE mode A with max 1.4 MHz UL channel bandwidth in RRC_CONNECTED
	ce-ModeA-r13
	 

	4-2
	Up to 20 MHz PDSCH channel bandwidth in CE mode
	1. Support of up to 20 MHz DL channel bandwidth and 27376 bits DL TBS for unicast in CE mode in RRC_CONNECTED
	ce-ModeA-r13
4-3
4-4
	 

	4-3
	Up to 5 MHz PDSCH channel bandwidth in CE mode
	1. Support of up to 5 MHz DL channel bandwidth and 4008 bits DL TBS for unicast in CE mode in RRC_CONNECTED
	ce-ModeA-r13
4-4
	Mandatory feature for DL Cat M2

	4-4
	Up to 5 MHz PUSCH channel bandwidth in CE mode A
	1. Support of up to 5 MHz UL channel bandwidth and 6968 bits UL TBS for unicast in CE mode A in RRC_CONNECTED
	ce-ModeA-r13
	Mandatory feature for DL Cat M2

	4-5
	HARQ-ACK bundling support in HD-FDD in CE mode A
	1. HARQ-ACK bundling for unicast in HD-FDD in CE mode A in RRC_CONNECTED
	ce-ModeA-r13
	 

	4-6
	Support of 10 DL HARQ processes in FDD in CE mode A
	1. Support of 10 (instead of 8) DL HARQ processes for unicast in FD-FDD/HD-FDD in CE mode A in RRC_CONNECTED
	ce-ModeA-r13
	 

	4-7
	Fast retuning in CE mode
	1. Narrowband retuning in 0 or 1 symbol in CE mode
	ce-ModeA-r13
	The UE indicates either 0 or 1 symbol

	4-8
	PDSCH/PUSCH repetition enhancements in CE mode A
	1. New numbers of repetitions for PUSCH for unicast in CE mode A in RRC_CONNECTED
2. Modulation restriction for PDSCH for unicast in CE mode A in RRC_CONNECTED
3. Modulation restriction for PUSCH for unicast in CE mode A in RRC_CONNECTED
	ce-ModeA-r13
	 

	4-9
	Dynamic HARQ-ACK delay in CE mode A
	1. Dynamic HARQ-ACK delay for unicast PDSCH in CE mode A in RRC_CONNECTED
	ce-ModeA-r13
	 

	4-10
	SRS coverage enhancement in TDD
	1. SRS coverage enhancement in RRC_CONNECTED in TDD
	 
	 

	4-11
	Multicast for BL/CE UE
	1. SC-PTM for BL/CE UE in RRC_IDLE
	ce-ModeA-r13
	 

	4-12
	OTDOA enhancements
	1. Multiple PRS configurations per cell and per UE
2. More frequent, longer PRS occasions
3. PRS frequency hopping
	OTDOA
	The UE indicates its max BW capability and frequency hopping capability

	4-13
	Enhanced PUCCH repetition in CE mode B
	1. PUCCH repetition factors 64 and 128
	ce-ModeB-r13
	 

	4-14
	UL closed-loop Tx antenna selection for non-BL UE in CE mode A
	1. UL closed-loop Tx antenna selection for non-BL UE in CE Mode A
	ce-ModeA-r13
and
ue-TxAntennaSelectionSupported
	 


In Table 2 we provide our views on the anticipated UE demodulation impacts for different FeMTC features.
Table 2. FeMTC UE demodulation requirements impacts

	#
	Feature group
	Impact on UE demodulation requirements

	4-1
	Larger max UL TBS than max DL TBS in 1.4 MHz in CE mode A
	No. UL related feature. No UE demodulation impacts.

	4-2
	Up to 20 MHz PDSCH channel bandwidth in CE mode
	Yes. New PDSCH demodulation requirements for CE Mode A/B with 20 MHz DL channel BW and 27376 bits DL TBS are needed.

	4-3
	Up to 5 MHz PDSCH channel bandwidth in CE mode
	Yes. New PDSCH demodulation requirements for CE Mode A/B with 5 MHz DL channel BW and 4008 bits DL TBS are needed.

	4-4
	Up to 5 MHz PUSCH channel bandwidth in CE mode A
	No. UL related feature. No UE demodulation impacts.

	4-5
	HARQ-ACK bundling support in HD-FDD in CE mode A
	FFS. HARQ-ACK bundling support in HD-FDD in CE mode A was introduced. A functional test case may be considered to be introduced with second priority.

	4-6
	Support of 10 DL HARQ processes in FDD in CE mode A
	Yes. Dedicated PDSCH demodulation test case to verify support of 10 DL HARQ process is needed (CE mode A, FDD)

	4-7
	Fast retuning in CE mode
	No. UL related feature. No UE demodulation impacts.

	4-8
	PDSCH/PUSCH repetition enhancements in CE mode A
	Yes. A test case to verify CE Mode A PDSCH modulation restrictions for the case of new PUSCH repetition factors is needed (HD-FDD only, CE Mode A)

	4-9
	Dynamic HARQ-ACK delay in CE mode A
	FFS. Dynamic timing relationship between PDSCH and HARQ-ACK is was introduced. A functional test case may be considered to be introduced with second priority.

	4-10
	SRS coverage enhancement in TDD
	No. UL related feature. No UE demodulation impacts.

	4-11
	Multicast for BL/CE UE
	No. SC-PTM is carried using regular PDSCH. No additional requirements needed.

	4-12
	OTDOA enhancements
	No. Not demodulation related.

	4-13
	Enhanced PUCCH repetition in CE mode B
	No. UL related feature. No UE demodulation impacts.

	4-14
	UL closed-loop Tx antenna selection for non-BL UE in CE mode A
	No. UL related feature. No UE demodulation impacts.


Proposal #1:
Introduce the following FeMTC UE demodulation test cases

· PDSCH demodulation to verify CE Mode A/B with 20 MHz DL channel BW and 27376 bits DL TBS
· PDSCH demodulation to verify CE Mode A/B with 5 MHz DL channel BW and 4008 bits DL TBS
· PDSCH demodulation to verify support of 10 DL HARQ process (CE Mode A, FDD)
· PDSCH demodulation to verify PDSCH modulation restrictions for the case of new PUSCH repetition factors is needed (HD-FDD, CE Mode A)
The FeMTC UE demodulation requirements shall be introduced for both BL and non-BL UEs. In particular, we summarize our preferences on the target device test coverage in Table 3.
Table 3. UE categories for FeMTC UE demodulation requirements

	#
	Target requirements
	Target Device Type

	4-2
	PDSCH demodulation for CE Mode A/B in up to 20 MHz PDSCH channel bandwidth in CE mode
	Cat1bis
Cat1+ (2/4RX)

	4-3
	PDSCH demodulation for CE Mode A/B in up to 5 MHz PDSCH channel bandwidth in CE mode
	Cat M2

Cat1bis
Cat1+ (2/4RX)

	4-6
	Support of 10 DL HARQ processes in FDD in CE mode A
	Cat M2
Cat M1

Cat1bis
Cat1+ (2/4RX)

	4-8
	PDSCH/PUSCH repetition enhancements in CE mode A
	Cat M2
Cat M1

Cat1bis
Cat1+ (2/4RX)


3. Conclusions

In this contribution we provide our initial views on the scope of FeMTC UE demodulation performance requirements. In summary, we make the following proposals:
Proposal #1:
Introduce the following FeMTC UE demodulation test cases

· PDSCH demodulation to verify CE Mode A/B with 20 MHz DL channel BW and 27376 bits DL TBS
· PDSCH demodulation to verify CE Mode A/B with 5 MHz DL channel BW and 4008 bits DL TBS
· PDSCH demodulation to verify support of 10 DL HARQ process (CE Mode A, FDD)
· PDSCH demodulation to verify PDSCH modulation restrictions for the case of new PUSCH repetition factors is needed (HD-FDD, CE Mode A)
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