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6.1 LTE Release 15
6.1.1 Even further enhanced MTC for LTE

WID in RP-170732
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
R1-1706881
Reduced system acquisition time for MTC
Ericsson

R1-1707017
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1707090
Discussion on system acquisition time reduction for MTC
ZTE

R1-1707567
System information acquisition time enhancement in MTC
LG Electronics

R1-1707861
Reducing system acquisition time for efeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707917
Enhanced synchronization signals for efeMTC
Samsung

R1-1708245
Synchronisation channels for efe-MTC
Sony

R1-1708310
Reduced PSS/SSS Acquisition Time Analysis
Sierra Wireless, S.A.

R1-1708363
System acquisition time reduction for efeMTC
Intel Corporation

R1-1708795
Reduced system acquisition time
Qualcomm Incorporated
R1-1709472
Reduced system acquisition time for MTC
Ericsson
R1-1709364
WF on reduced system acquisition time
ZTE, Nubia, Sony
R1-1709471
WF on Reduced MIB acquisition time for MTC
Ericsson, Nokia, ASB

R1-1709514
WF on improved cell acquisition for eMTC
Qualcomm
RAN1#88bis 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
Agreement:
· In addition to the techniques for system acquisition time reduction agreed to be considered in RAN1#88bis, the following technique can be considered:

· SI messages

· Accumulation across SI modification periods

Draft LS in R1-1709467 (Ericsson) to RAN2 and RAN4 to ask for feedback on techniques under consideration. Provide updated draft LS in R1-1709474 (Ericsson).
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
R1-1706882
Downlink channel power efficiency for MTC
Ericsson

R1-1707018
On 'wake-up signal' for eFeMTC
Huawei, HiSilicon

R1-1707101
Power consumption reduction for physical channels for MTC
ZTE

R1-1707223
Motivation of paging power consumption reduction for efeMTC
SoftBank Corp.

R1-1707315
Analysis of impact of Wake-up signaling on power consumption and resource efficiency for efeMTC
Intel Corporation

R1-1707455
UE wakeup mechanism and on-demand access for efeMTC UE power saving
CATT

R1-1707568
UE power consumption reduction by new physical signal/channel in MTC
LG Electronics

R1-1707688
Considerations on the DL power consumption reduction for efeMTC
Guangdong OPPO Mobile Telecom.

R1-1707862
Signalling for efficient decoding of physical channels
Nokia, Alcatel-Lucent Shanghai Bell

R1-1707918
DL power consumption reduction for eMTC
Samsung

R1-1708246
Power consumption evaluation of wake-up signal technique
Sony

R1-1708311
Idle Mode Power Efficiency Reduction
Sierra Wireless, S.A.

R1-1708796
Efficient monitoring of DL control channels
Qualcomm Incorporated
R1-1709284
DL power consumption reduction for eMTC
Samsung
R1-1709466
WF on power saving signal in MTC
Ericsson

Agreement:
· A physical signal/channel indicating whether the UE needs to decode subsequent physical channel(s) is introduced, at least for idle mode paging. Candidates for the signal/channel are:
· Wake-up signal or DTX
· Go-to-sleep signal or DTX
· Wake-up signal with no DTX
· Downlink control information
· FFS whether synchronization to the camped-on cell is assumed for detecting/decoding WUS/GTS, depending on the (e)DRX cycle length
· Design details are FFS
· Connected mode DRX is FFS
R1-1709470
WF on the impact of power saving signal on paging reliability for MTC

Ericsson, Intel, Sony
Agreement:
· The impact of the physical signal/channel, on Idle mode physical layer paging performance (missed paging detection and paging reception latency) should be studied and reported with the physical signal/channel design.
· The current paging mechanism is used as the baseline for evaluation.
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
R1-1706883
Uplink HARQ-ACK feedback for MTC
Ericsson

R1-1707091
Detailed design on UL HARQ-ACK feedback enhancement for MTC
ZTE

R1-1707316
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1707569
Discussion on early termination of uplink repetitions for MTC
LG Electronics

R1-1707689
Discussion on UL HARQ-ACK feedback
Guangdong OPPO Mobile Telecom.

R1-1707774
Design of uplink HARQ-ACK feedback for efeMTC
Lenovo, Motorola Mobility

R1-1707863
Uplink HARQ-ACK feedback in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708248
On early uplink early termination of PUSCH repetitions
Sony

R1-1708430
Views on UL HARQ-ACK feedback design
NTT DOCOMO, INC.

R1-1708797
Uplink HARQ-ACK feedback
Qualcomm Incorporated
R1-1707019
On HARQ-ACK feedback for PUSCH in eFeMTC

Huawei

R1-1707919
Uplink HARQ-ACK feedback for eMTC
Samsung

R1-1709541
WF on UL HARQ-ACK feedback
ZTE, Nubia, Huawei, HiSilicon, Ericsson, Lenovo
Agreement:
· If explicit UL HARQ-ACK feedback is supported, it is based on MPDCCH.
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
R1-1706884
Increased PDSCH spectral efficiency for MTC
Ericsson

R1-1707020
Remaining details for supporting 64QAM for unicast PDSCH
Huawei, HiSilicon

R1-1707092
Details on support of 64QAM for unicast PDSCH  for MTC
ZTE

R1-1707317
PDSCH spectral efficiency increase for efeMTC
Intel Corporation

R1-1707864
Increasing PDSCH spectral efficiency in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708798
Increased PDSCH spectral efficiency
Qualcomm Incorporated
R1-1709292
WF on increased PDSCH spectral efficiency

Huawei, HiSilicon
Agreement:
· A capability is introduced for Rel-15 BL/CE UEs for the support of 64QAM.
· For Rel-15 BL/CE UEs, when 64QAM is enabled via higher layer configuration,
· When the DCI indicates no PDSCH repetition,
· The MCS field in DCI format 6-1A UE-specific search space is extended to 5 bits by reinterpreting the frequency hopping flag as the MSB
· The size of DCI format 6-1A is not changed.
· The modulation and TBS index table is reused from Table 7.1.7.1-1 in TS 36.213.
· The TBS is determined using Table 7.1.7.2.1-1 in TS 36.213 with the following restriction:
· The max TBS in Rel-14 is used wherever the TBS value in Table 7.1.7.2.1-1 exceeds the max TBS in Rel-14.
Working assumption:
· For Rel-15 BL/CE UEs, when 64QAM is enabled via higher layer configuration,

· The CQI table is as below.
	CQI index
	modulation
	code rate x 1024 x 
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	efficiency x 
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	0
	out of range

	1
	QPSK 
	40
	0.0781

	2
	QPSK 
	78
	0.1523

	3
	QPSK 
	120
	0.2344

	4
	QPSK
	193
	0.3770

	5
	QPSK 
	308
	0.6016

	6
	QPSK
	449
	0.8770

	7
	QPSK 
	602
	1.1758

	8
	16QAM 
	378
	1.4766

	9
	16QAM 
	490
	1.9141

	10
	16QAM 
	616
	2.4063

	11
	64QAM
	466
	2.7305

	12
	64QAM
	567
	3.3223

	13
	64QAM
	666
	3.9023

	14
	64QAM
	772
	4.5234

	15
	64QAM
	873
	5.1152


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
R1-1706885
Increased PUSCH spectral efficiency for MTC
Ericsson

R1-1707093
Discussion on increased PUSCH spectral efficiency for MTC
ZTE

R1-1707318
PUSCH spectral efficiency increase for efeMTC
Intel Corporation

R1-1707865
Increasing PUSCH spectral efficiency in efeMTC
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708249
PUSCH spectral efficiency techniques for efeMTC
Sony

R1-1708312
PUSCH Spectral Efficiency Solution Analysis
Sierra Wireless, S.A.

R1-1708366
Increased PUSCH spectral efficiency for efeMTC
Sharp

R1-1708799
Increased PUSCH spectral efficiency
Qualcomm Incorporated

R1-1708853
On UL spectral efficiency enhancement
Huawei, HiSilicon

R1-1708873
Discussion on UL and overall spectral efficiency improvement using MU-MIMO
Sequans Communications
R1-1709542
WF on UL Spectral Efficiency for eMTC
Sierra Wireless, Ericsson, ZTE, Nubia, Intel, LGE

Also supported by Nokia, ASB, Sony, Qualcomm, Sharp

Agreement:
· MU-MIMO enhancements will not be specified as part of this WI.
· At least one of the following techniques to improve UL spectral efficiency will be supported as part of this WI:

· Sub-PRB allocation (with or without increased DMRS density)
· CDMA (with or without increased DMRS density)
· Support for switching between LTE and NB-IoT air interfaces can be further considered.
Other

Note that data transmission during the random access procedure will be treated with lower priority until RAN2 begins work after RAN#76
R1-1706886
Early data transmission for MTC
Ericsson

R1-1707097
On early data transmission  for eMTC
ZTE

R1-1707570
Data transmission during random access procedure in MTC
LG Electronics

R1-1708071
Data transmission during random access procedure
Nokia, Alcatel-Lucent Shanghai Bell

R1-1708198
On early data transmission for eFeMTC
Huawei, HiSilicon

R1-1708800
Early data transmission
Qualcomm Incorporated

R1-1709469
WF on Early data transmission for MTC
Ericsson
Agreement:
· From RAN1 perspective, it is beneficial to support early data transmission for BL/CE UEs with any CE level or coverage.
Provide draft LS in R1-1709475 (Ericsson).

R1-1708269
Flexible PDSCH/PUSCH resource allocation for MTC
Ericsson LM

R1-1709468
WF on Flexible PDSCH/PUSCH resource allocation for MTC
Ericsson, Orange
R1-1707100
Discussion on CRS muting for MTC
ZTE

R1-1708801
Modulation enhancements for eMTC
Qualcomm Incorporated

R1-1708937
Aspects of Small Batteries for Even Further Enhanced MTC
Sony Europe Limited
