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WI work plan for Even Further Enhanced MTC for LTE
Ericsson LM

7.2.3.1 Reduced system acquisition time
Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance
Limit to maximum 1 contributions per 1 company/organization/university
R1-1705011
Reduced system acquisition time
Qualcomm Incorporated
R1-1705037
Reducing system acquisition time for efeMTC
Nokia, Alcatel-Lucent Shanghai Bell
R1-1705304
Sync acquisition for MTC coverage
Samsung

Agreements:
· Techniques for system acquisition time reduction to be considered:

· PSS/SSS

· Enhanced (e.g. repeated) PSS/SSS based on PSS/SSS or NPSS/NSSS design
· Use of NPSS/NSSS on NB-IoT anchor carrier
· PBCH

· Enhanced (e.g. repeated) PBCH based on PBCH or NPBCH design
· Use of NPBCH on NB-IoT anchor carrier
· Combining across 40-ms PBCH periods (unless already part of Rel-14 demodulation requirements)
· New mechanism allowing to skip MIB message reading

· SIB1-BR

· Additional repetitions of SIB1-BR
· Accumulation across SIB1-BR modification periods (unless already part of Rel-14 demodulation requirements)
· New mechanism allowing to skip SIB1-BR reading
· E.g. SI update indication or other indication in MIB or another channel
· SI messages

· Additional repetitions of SI messages
· New mechanism allowing to skip SI message reading

· E.g. SI update indication or other indication in MIB or another channel
R1-1706501
Way forward on Reduced system acquisition time
Ericsson, Sierra Wireless
R1-1706583
Way forward on Reduced system acquisition time
Ericsson, Sony
Agreement:
· The simulation assumptions and metrics in R1-1706583 are agreed.

R1-1704281
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1704844
System information acquisition time enhancement in MTC
LG Electronics

R1-1705191
Reduced system acqusition time for MTC
Ericsson LM

R1-1705483
Consideration on system acquisition time reduction for MTC
ZTE, ZTE Microelectronics

R1-1705762
System acquisition time reduction for efeMTC
Intel Corporation
7.2.3.2 Downlink channel power efficiency
Study and, if found beneficial for idle mode paging and/or connected mode DRX, specify physical signal/channel that can be efficiently decoded or detected prior to decoding the physical downlink control/data channel.
Limit to maximum 1 contributions per 1 company/organization/university
R1-1704282
Considerations on 'wake-up signal' for eFeMTC
Huawei, HiSilicon
R1-1705192
Downlink channel power efficiency for MTC
Ericsson LM
R1-1705012
Efficient monitoring of DL control channels
Qualcomm Incorporated

Agreements:
· Techniques to be evaluated:

· Wake-up signal/channel (either relying or not relying on DL synchronization)
· Go-to-sleep signal/channel (either relying or not relying on DL synchronization)
· Compact DCI

· Reduced-bandwidth MPDCCH

· Dynamic USS periodicity

R1-1706502
Way forward on Downlink channel power efficiency
Ericsson, Qualcomm
R1-1706584
Way forward on Downlink channel power efficiency
Ericsson, Qualcomm, Orange
R1-1706704
Way forward on Downlink channel power efficiency
Ericsson, Qualcomm, Orange
Agreement:
· The simulation assumptions and metrics in R1-1706704 are agreed.

R1-1704531
UE wakeup mechanism and on-demand access for efeMTC UE power saving
CATT

R1-1704693
DL power consumption reduction for efeMTC
Intel Corporation

R1-1704845
UE power consumption reduction by new physical channel in MTC
LG Electronics

R1-1705038
Signalling for efficient decoding of physical channels
Nokia, Alcatel-Lucent Shanghai Bell

R1-1705204
MTC UE Power Consumption Reduction in Idle Mode Paging
Sony

R1-1705305
Power consumption reduction for paging and connected-mode DRX for eMTC
Samsung

R1-1705494
Power consumption reduction for physical channels for MTC
ZTE, ZTE Microelectronics
7.2.3.3 Uplink HARQ-ACK feedback
Study and, if found beneficial for connected mode, specify physical signal/channel/DCI for HARQ-ACK feedback in DL for data transmission in UL.
Limit to maximum 1 contributions per 1 company/organization/university
R1-1706409
WF on HARQ-ACK feedback for PUSCH
Huawei, HiSilicon, Ericsson, Intel, Sony
R1-1706514
WF on UL HARQ-ACK feedback
ZTE, ZTE Microelectronics, Lenovo

Agreements:
· For the purpose of evaluations of HARQ-ACK feedback for UE power saving:
· At least the following two options are considered for HARQ-ACK feedback channel:
· Option 1: One HARQ-ACK feedback channel for multiple UE PUSCHs in one transmission
· Option 2: One HARQ-ACK feedback channel for a single UE PUSCH in one transmission
· Detailed design on HARQ-feedback channel FFS among at least the following options:
· PHICH-like channel
· MPDCCH with reduced DCI size(s)
· MPDCCH with existing DCI size(s)
· Early termination of PUSCH transmission and/or MPDCCH monitoring are considered.

· The detailed solutions can be different for HD-FDD and FD-FDD/TDD.
R1-1706591
Way forward on Uplink HARQ-Ack feedback
Ericsson
R1-1706705
Way forward on Uplink HARQ-Ack feedback
Ericsson
Agreement:
· The simulation assumptions and metrics in R1-1706705 are agreed with the following modifications:
· The assumed UE power class has 23 dBm maximum transmit power.

· An eNB noise figure of 5 dB is assumed.

· Uplink antenna configuration: 1 UE Tx antenna, 2 eNB Rx antennas

· On slide 4, “500 units/ms” is replaced with “600 units/ms”.
· On slide 4, “200 bytes (on top of PDCP)” is replaced with “936 bits TBS”.
· The assumed duplex mode (HD-FDD, FD-FDD, TDD) should be declared.
R1-1704283
On early data termination for eFeMTC
Huawei, HiSilicon

R1-1704694
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1705013
Uplink HARQ-ACK feedback
Qualcomm Incorporated
R1-1705039
Uplink HARQ-ACK feedback in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell, CATR

R1-1705193
Uplink HARQ-ACK feedback for MTC
Ericsson LM

R1-1705201
Early termination of uplink repetitions in HD-FDD
Sony

R1-1705306
UL HARQ-ACK Feedback
Samsung

R1-1705484
Discussion on UL HARQ-ACK feedback enhancement for MTC
ZTE, ZTE Microelectronics

R1-1705698
Initial views on the UL HARQ-ACK feedback enhancement
NTT DOCOMO, INC.
7.2.3.4 Frequency domain CRS muting
Introduce capability signaling to enable BL UE to optionally indicate that it does not rely on CRS outside its narrowband/wideband +/- X PRBs, where X is determined by RAN1 and RAN4, for support for CRS muting outside BL UE narrowband/wideband.
Limit to maximum 1 contributions per 1 company/organization/university
R1-1705040
Frequency domain CRS muting in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell
R1-1706316
WF on eFeMTC CRS muting
Nokia, Alcatel-Lucent Shanghai Bell, Ericsson
R1-1706317
Draft LS on CRS muting in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell
R1-1706564
Draft LS on CRS muting in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell
R1-1706599
Draft LS on CRS muting in eFeMTC
Nokia, Alcatel-Lucent Shanghai Bell
R1-1706703
Draft LS on CRS muting in eFeMTC
Nokia, Alcatel-Lucent Shanghai Bell
The final LS is provided in R1-1706734.
R1-1704695
Frequency domain CRS muting for efeMTC
Intel Corporation

R1-1705014
Frequency domain CRS muting
Qualcomm Incorporated

R1-1705118
On CRS muting for BL UEs
Huawei, HiSilicon

R1-1705194
Frequency domain CRS muting for MTC
Ericsson LM

R1-1705206
Frequency Domain CRS Muting for efeMTC
Sony

R1-1705493
Discussion on CRS muting for MTC
ZTE, ZTE Microelectronics
7.2.3.5 Increased PDSCH spectral efficiency
Specify optional support for 64QAM for unicast PDSCH (no UE peak rate increase is intended).
Limit to maximum 1 contributions per 1 company/organization/university
R1-1706410
WF on increased PDSCH spectral efficiency
Huawei, HiSilicon

Agreements:
· Support for 64QAM for non-repeated unicast PDSCH in connected mode in CE Mode A is introduced.
· The feature is enabled/disabled by eNB via UE-specific signaling.
· Unless enabled, UE shall assume no use of 64QAM.
· The MCS field in DCI format 6-1A is [FFS: 4 or 5 bits] in UE-specific search space.
· The max TBS for each UE category and max PDSCH channel bandwidth support is the same as Rel-14.
· This implies that N_soft is also the same as Rel-14.
· FFS details of MCS, TBS and CQI tables for the support of 64QAM.
R1-1705041
Increasing PDSCH spectral efficiency in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell, CATR
R1-1704284
Supporting 64QAM for unicast PDSCH
Huawei, HiSilicon

R1-1704696
PDSCH spectral efficiency increase for efeMTC
Intel Corporation

R1-1705015
Increased PDSCH spectral efficiency
Qualcomm Incorporated

R1-1705195
Increased PDSCH spectral efficiency for MTC
Ericsson LM

R1-1705307
Support of 64QAM for PDSCH
Samsung

R1-1705485
Discussion on PDSCH spectral efficiency improvement for MTC
ZTE, ZTE Microelectronics
7.2.3.6 Increased PUSCH spectral efficiency
E.g. sub-PRB resource allocation, with no less than 3 subcarriers within a sub-PRB allocation
Limit to maximum 1 contributions per 1 company/organization/university
R1-1705251
eMTC UL Spectral Efficiency Solution Analysis
Sierra Wireless, S.A.

R1-1705308
Increased PUSCH Spectral Efficiency
Samsung

R1-1705809
On PUSCH spectral efficiency enhancement
Huawei, HiSilicon
R1-1706530
WF on UL Spectral Efficiency
Sierra Wireless, Ericsson, ZTE, ZTE Microelectronics, Sharp, Verizon, Sony, Panasonic, Intel, Nokia, Qualcomm
Also supported by AT&T, Orange and KT.

Agreements:
· Techniques to improve UL spectral efficiency for consideration:
· Sub-PRB allocation
· PUSCH-based and NPUSCH-based designs can be considered.
· CDMA
· MU-MIMO

· Increased DMRS density
· Note: combinations of techniques are not precluded.
· Additionally, support for switching between LTE and NB-IoT air interfaces can be considered.
R1-1706529
Way forward on UL Spectral Efficiency Evaluation Assumptions
Sierra Wireless
Agreements:
· The following performance metrics and parameters are used for the evaluation of the studied techniques.
· Other metrics (e.g. complexity) are not precluded.
	Performance metric
	Unit

	UL spectral efficiency
	% improvement

	UE power consumption
	% improvement


	Parameter
	Value

	UE PA power
	23 dBm

	System BW
	10 MHz

	Band
	Band 8 (900 MHz)

	Channel model 
	ETU

	Doppler spread 
	1 Hz

	Frequency error 
	±30 Hz (uniformly distributed)

	Frequency Hopping
	None, 16 ms

	TBS
	504 bits

	UE Tx antenna configuration
	1 Tx

	eNB Rx antenna configuration
	2 Rx

	Channel estimation
	Realistic – amount of cross SF estimation should be declared

	eNB NF
	5 dB

	Coupling loss
	144, 154, 164 dB


R1-1704697
PUSCH spectral efficiency increase for efeMTC
Intel Corporation

R1-1705016
Increased PUSCH spectral efficiency
Qualcomm Incorporated

R1-1705042
Increasing PUSCH spectral efficiency in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1705196
Increased PUSCH spectral efficiency for MTC
Ericsson LM

R1-1705202
Sub-PRB transmission in efeMTC
Sony

R1-1705467
Sub-PRB resource allocation for MTC PUSCH
SHARP Corporation

R1-1705486
Support of increased PUSCH spectral efficiency for MTC
ZTE, ZTE Microelectronics

R1-1705651
Design of PUSCH for even further eMTC
Lenovo, Motorola Mobility

7.2.3.7 Other

Note that data transmission during the random access procedure will be treated with lower priority until RAN2 begins work after RAN#76
R1-1704846
Data transmission during random access procedure in MTC
LG Electronics

R1-1705197
Early data transmission for MTC
Ericsson LM

R1-1705490
On early data transmission  for eMTC
ZTE, ZTE Microelectronics

R1-1705808
On early data transmission for eFeMTC
Huawei, HiSilicon
