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5.1 LTE Release 15
5.1.1 Even further enhanced MTC for LTE

WID in RP-171427
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
R1-1712105
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1712799
Reduced system acquisition time
Qualcomm Incorporated

R1-1712955
On reduced system acquisition time for efeMTC
Sony

R1-1712983
Reduced system acquisition time for MTC
Ericsson

R1-1713006
Discussion on system acquisition time reduction for MTC
ZTE

R1-1713096
System information acquisition time enhancement in MTC
LG Electronics

R1-1713541
ePSS/eSSS to reduce acquisition time
Samsung

R1-1713721
Reducing system acquisition time for efeMTC
Nokia, Nokia Shanghai Bell

R1-1714107
Reduced Acquisition Time Analysis
Sierra Wireless, S.A.

R1-1714120
System acquisition time reduction for efeMTC
Intel Corporation
R1-1714796
WF on reducing system acquisition time
Ericsson

R1-1714915
WF on reducing system acquisition timeI
Huawei, HiSilicon
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
R1-1712106
On power-saving signal for eFeMTC
Huawei, HiSilicon

R1-1712498
Wake-up signal for efeMTC
Intel Corporation
R1-1712800
Efficient monitoring of DL control channels
Qualcomm Incorporated

R1-1712956
Wake up signalling for efeMTC
Sony

Updated in R1-1714576
R1-1712984
Downlink channel power efficiency for MTC
Ericsson

R1-1713014
Power consumption reduction for physical channels for eMTC
ZTE

R1-1713097
Discussion on wake up singal and wake up channel for eMTC
LG Electronics

R1-1713256
Considerations  on the DL power consumption reduction for efeMTC
Guangdong OPPO Mobile Telecom

R1-1713542
DL power consumption reduction for eMTC
Samsung

R1-1713722
Signalling for efficient decoding of physical channels
Nokia, Nokia Shanghai Bell

R1-1714106
Idle Mode Power Efficiency Reduction
Sierra Wireless, S.A.
R1-1714693
WF on Power Saving Signal
Sony, Ericsson, Sierra Wireless, ZTE, Huawei, HiSilicon, u-blox, Intel, Nokia, NSB, Sharp, NTT DoCoMo
Working assumption:
· For idle mode,
· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:
· Wake-up signal or DTX
· Wake-up signal with no DTX
· FFS:

· Information conveyed by the physical signal

· Design of the physical signal
R1-1714731
WF on power saving physical channel
LG Electronics, ZTE, Sanechips
R1-1714739
Way Forward efeMTC DL Channel Power Efficiency Evaluation Assumptions
Ericsson, Sony, Sierra Wireless, Samsung
Proposal:
· Performance figures should be compared to the reference case of Rel-13 MPDCCH decoding for a similar scenario.
· In addition to previously agreed assumptions (R1-1706704), the following parameters should be used for assessing WUS/GTS+MPDCCH decoding costs:
	Scenario
	A
	B
	C

	eDRX cycle [s]
	5.12
	40.96
	1310.72

	DRX cycle [s]
	0.32
	0.32
	0.32

	#POs/PTW
	1
	2
	4

	Timing drift [ms]
	0
	±0.042
	±6.3

	Paging rate [%]
	10
	10
	10


· SIBs are assumed to be valid throughout the assessment.
· Erroneous detections:
· WUS misdetection rate <1%
· WUS false alarm impact (for up to ±[5] ppm frequency errors when not relying on DL synchronization) should be included in power consumption evaluation result.
· WUS false alarm impact from other DL transmission should be included in power consumption evaluation result.
· The above cases should be evaluated for both AWGN and ETU 1.
· The following should be described:

· Information conveyed by the physical signal

· Design of the physical signal

· Impacts from RRM mobility measurements are FFS.
It is proposed to discuss the above proposal for LTE-MTC and the corresponding proposal for NB-IoT (AI 5.2.7.1.1) in a joint email discussion (Magnus, Ericsson).
R1-1715055
WF on the principle of power saving signal
Huawei, HiSilicon
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
R1-1712107
On HARQ-ACK feedback for PUSCH in eFeMTC
Huawei, HiSilicon

R1-1712499
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1712673
Design of uplink HARQ-ACK and early termination signal
Lenovo, Motorola Mobility

R1-1712801
Uplink HARQ-ACK feedback
Qualcomm Incorporated

R1-1712957
On Uplink HARQ-ACK feedback for efeMTC
Sony

R1-1712985
Uplink HARQ-ACK feedback for MTC
Ericsson

R1-1713007
Evaluation and UL HARQ-ACK feedback enhancement for MTC
ZTE

R1-1713098
Discussion on early termination of uplink repetitions for MTC
LG Electronics

R1-1713257
Discussion on UL HARQ-ACK feedback
Guangdong OPPO Mobile Telecom

R1-1713543
Uplink HARQ-ACK feedback for eMTC
Samsung

R1-1713723
Uplink HARQ-ACK feedback in efeMTC
Nokia, Nokia Shanghai Bell

R1-1713887
Views on UL HARQ-ACK feedback design
NTT DOCOMO, INC.
R1-1714747
WF on UL HARQ-ACK feedback enhancement
ZTE, Huawei, HiSilicon, Intel, Ericsson, Lenovo, Motorola Mobility
Also supported by Nokia and NSB

Agreement:
· Explicit HARQ-ACK feedback is supported for the following purpose(s):
· Early termination of MPDCCH monitoring before going to sleep (details up to RAN2)
· FFS: Early termination of PUSCH transmission at least in FD-FDD and TDD
· The introduction of explicit HARQ-ACK feedback shall not increase the maximum number of MPDCCH blind decoding attempts.
Draft LS to RAN2 in R1-1714797 (Huiying, ZTE) capturing the above agreements.
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
R1-1712986
Increased PDSCH spectral efficiency for MTC
Ericsson

R1-1713724
Remaining issue on supporting DL 64QAM for efeMTC
Nokia, Nokia Shanghai Bell
R1-1712802
Increased PDSCH spectral efficiency
Qualcomm Incorporated

Agreement:
· The working assumption from RAN1#89 on the CQI table with DL 64QAM is confirmed.
Proposal:
· When the UE is configured with DL 64QAM and R_CSI > 1, and for CQI calculations, the UE uses the agreed 64QAM CQI table, but assumes R_CSI = 1 for the entries corresponding to 64QAM.
It is proposed to have an email discussion on the above proposal (Alberto, Qualcomm).
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
R1-1712108
On PUSCH spectral efficiency enhancement
Huawei, HiSilicon

R1-1712500
PUSCH spectral efficiency enhancement for efeMTC
Intel Corporation

R1-1712803
Increased PUSCH spectral efficiency
Qualcomm Incorporated

R1-1712958
PUSCH spectral efficiency techniques for efeMTC
Sony

R1-1712987
Increased PUSCH spectral efficiency for MTC
Ericsson

R1-1713008
PUSCH spectral efficiency improvement for MTC
ZTE

R1-1713323
Increased PUSCH spectral efficiency for efeMTC
Sharp

R1-1713725
Increasing PUSCH spectral efficiency in efeMTC
Nokia, Nokia Shanghai Bell

R1-1714108
PUSCH Spectral Efficiency Solution Analysis
Sierra Wireless, S.A.

R1-1714358
Considerations on improving PUSCH spectral efficiency
China Telecommunications
R1-1714795
WF on UL Spectral Efficiency for eFeMTC
Sierra Wireless, Ericsson, Sony, AT&T, Verizon, Qualcomm, Intel, Nokia, Nokia Shanghai Bell, ZTE, Nubia, Virtuosys, Sharp, Orange, NTT DOCOMO, KT Corp, SK Telecom, Interdigital, Sequans
Proposal (Gus, Sierra Wireless):
· Sub-PRB allocation method shall be specified.
· Working assumption: at least a 3-subcarrier allocation shall be specified at least for FDD.
· The number of tones for TDD is FFS.
· FFS if TTI expansion method used by NB-IoT shall be specified.
Other

Note that data transmission during the random access procedure will be treated with lower priority in RAN1 until RAN2 has achieved sufficient progress
R1-1712804
Early data transmission
Qualcomm Incorporated

R1-1713099
Data transmission during random access procedure in MTC
LG Electronics

R1-1713320
On early data transmission  for eMTC
ZTE

R1-1713361
On early data transmission for eFeMTC
Huawei, HiSilicon

R1-1713726
Data transmission during random access procedure
Nokia, Nokia Shanghai Bell

R1-1714105
Early Data Transmission Analysis
Sierra Wireless, S.A.
R1-1712805
Modulation enhancements for eMTC
Qualcomm Incorporated

R1-1712988
Flexible PDSCH/PUSCH resource allocation for MTC
Ericsson
