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6.1.1 Even further enhanced MTC for LTE
WID in RP-172811
R1-1801480
Draft RRC parameter list for L1 configuration of Rel-15 LTE-MTC
Ericsson

6.1.1.1 Reduced system acquisition time
Physical layer aspects of improved cell search and/or system information acquisition performance

R1-1803066
Summary of Reduced system acquisition time for MTC
Ericsson
Note Working assumption made under 6.2.6.1.1.1 Wake-up signal functions 
R1-1803123
Remaining Issues for Reduced system acquisition time in MTC
Ericsson
Agreement
The new periodic synchronization signal has the following characteristics:
· The new periodic synchronization signal can be used for re-synchronization

· One (or more) complex valued base sequence(s) Si spanning at least one symbol

· FFS: New synchronization signal may include a cover code that may be applied to the repetitions. Candidate operations for the cover code include 

· Multiplication with {+1, -1}, i.e. {Si, -Si}

· Multiplication with {1, e-ja}

· Complex conjugation, i.e. {Si, Si*}

Other operations are not precluded.

For further study: 

· Base sequence selection

· New synchronization signal bandwidth

· Information content and provision (if any)

· Configurability 

· Time and frequency domain location 

· Diversity schemes (if any)

Note 

RAN1 considers that SI update indication in DCI format 6-2 is dicussed in RAN2
R1-1801428
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1801479
Enhanced PSS Design Analysis
Sierra Wireless, S.A.

R1-1801481
Reduced system acquisition time for MTC
Ericsson

R1-1801598
Further discussion on system acquisition time reduction for MTC
ZTE, SaneChips

R1-1801923
Discussion on enhanced synchronization signals and resynchronization signals
Samsung

R1-1802054
Enhanced Sync Signal for efeMTC
Sony

R1-1802161
System information acquisition time enhancement in MTC
LG Electronics

R1-1802253
Reducing system acquisition time for efeMTC
Nokia, Nokia Shanghai Bell

R1-1802324
Reduced system acquisition time
Qualcomm Incorporated

R1-1802371
System acquisition time reduction for efeMTC
Intel Corporation

6.1.1.2 Early data transmission
R1-1803360
Reply LS to RAN1 on early data transmission
RAN2
R1-1803003
Feature lead summary of EDT in eMTC
Huawei
Agreement 

· The maximum TBS broadcasted in system information are selected from 8 values which are taken from the Rel-13 PUSCH tables.

· The up to 4 possible TBS which is smaller than or equal to the maximum broadcast TBS values for the UE to choose among are FFS. FFS: How the UE obtains the up to 4 possible values.

Agreement
Support NW enabling the use of TBS smaller than the maximum configured. FFS details.

Physical layer aspects of support for data transmission during the random access procedure

R1-1801429
Early data transmission for eFeMTC
Huawei, HiSilicon

R1-1801482
Early data transmission for MTC
Ericsson

R1-1801619
On early data transmission for eMTC
ZTE, SaneChips

R1-1801924
Early data transmission for eMTC
Samsung

R1-1802055
Consideration in EDT using Message 3
Sony

R1-1802162
Data transmission during random access procedure in MTC
LG Electronics

R1-1802254
Data transmission during random access procedure
Nokia, Nokia Shanghai Bell

R1-1802325
Physical layer aspects of early data transmission
Qualcomm Incorporated

R1-1802372
Early data transmission for efeMTC
Intel Corporation

R1-1802453
Views on early data transmission in efeMTC_clear
NTT DOCOMO, INC.

6.1.1.3 Downlink channel power efficiency
Physical signal/channel that can be efficiently decoded or detected prior to decoding MPDCCH/PDSCH

Note 

Working assumption made under 6.2.6.1.1.1 Wake-up signal functions 

R1-1803125
Remaining issues of 6.2.5.3 Downlink channel power efficiency
Qualcomm
Agreement
· Confirm WA for eMTC and NB-IoT

· At least in a UE’s DRX cycle, how the UE knows the WUS time location, is: A WUS has a time location which is configurable with respect to the associated PO(s) location(s)

Agreement
· The network can enable or disable use of the WUS 

· How UE acquires information on WUS enabling/disabling is up to RAN2 decision

Agreement
· The maximum duration of WUS is cell-specifically configured in SIB as one value from a list.

· The list used for configuring maximum duration of WUS at least depends on Rmax associated type 1 CSS, and FFS the number and exact values of the scaling factors between maximum duration of WUS and Rmax associated type 1 CSS

· WUS actual transmission duration can be shorter than the configured maximum duration of WUS.

Agreement
· The non-zero gap from the end of the configured maximum WUS duration to the associated PO is configurable

· FFS the configuration is explicit or implicitly derived

Working assumption
· WUS transmission relative to associated PO of subgroup of UEs is aligned to the start of the configured maximum duration of WUS.

· Note: the above applies to at least the case where the gap is large enough for scheduling UE

· Note: the above does not imply that subgroup of UEs is introduced and that subgroup is TDM

R1-1803124
WF on Wake-Up Signal in eDRX Mode
Ericsson, Qualcomm, Nokia, NSB, Sony

Agreement
· In eDRX, from the UE perspective, the default UE configuration is a one-to-one mapping between WUS and PO.
· In eDRX, from the UE perspective, an optional UE configuration is a 1-to-N mapping between WUS and PO.
Note: The WUS design and configuration for eDRX must allow the network to reach a UE within a PTW.

R1-1801430
On 'wake-up signal' for eFeMTC
Huawei, HiSilicon

R1-1801483
Downlink channel power efficiency for MTC
Ericsson

R1-1801504
On wake-up signals for efeMTC
vivo

R1-1801616
Power consumption reduction for physical channels for MTC
ZTE, SaneChips

R1-1801925
DL power consumption reduction for eMTC
Samsung

R1-1802056
Considerations on WUS for efeMTC
Sony

R1-1802139
Considerations  on the DL power consumption reduction for efeMTC
Guangdong OPPO Mobile Telecom

R1-1802163
Discussion on wake up signal in MTC
LG Electronics

R1-1802255
Wake-up signal for efeMTC
Nokia, Nokia Shanghai Bell

R1-1802326
Efficient monitoring of DL control channels
Qualcomm Incorporated

R1-1802373
Power saving signal for efeMTC
Intel Corporation

6.1.1.4 Uplink HARQ-ACK feedback
Design of MPDCCH-based explicit HARQ-ACK feedback

R1-1802997 
Summary of Uplink HARQ-ACK Feedback for MTC
ZTE
Agreement
Upon receiving a PUSCH early termination DCI ending in subframe n, the UE shall stop the ongoing PUSCH transmission no later than in subframe n+k, with k following legacy MPDCCH-to-PUSCH timing.
Agreement
· For HD-FDD, early termination of PUSCH transmission is not supported in Rel-15.

Observations
Support of explicit HARQ-ACK feedback for multiple UEs is FFS
R1-1801431
Further considerations on HARQ-ACK feedback for PUSCH in eFeMTC
Huawei, HiSilicon

R1-1801484
Uplink HARQ-ACK feedback for MTC
Ericsson

R1-1801599
Remaining issues on UL HARQ-ACK feedback for MTC
ZTE, SaneChips

R1-1801812
Remaining issue for uplink HARQ-ACK feedback in efeMTC
Lenovo, Motorola Mobility

R1-1801926
Group DCI for uplink HARQ-ACK feedback
Samsung

R1-1802057
Using Uplink HARQ feedback for early PUSCH repetitions termination
Sony

R1-1802164
Discussion on early termination of uplink repetitions for MTC
LG Electronics

R1-1802256
Uplink HARQ-ACK feedback in efeMTC
Nokia, Nokia Shanghai Bell

R1-1802327
Uplink HARQ-ACK feedback
Qualcomm Incorporated

R1-1802374
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1802454
Views on UL HARQ-ACK feedback design
NTT DOCOMO, INC.

6.1.1.5 PDSCH 64QAM support
Remaining details of CQI table for PDSCH 64QAM support
R1-1802993
Summary of 64QAM for efeMTC
Sony

Agreement:
Confirm working assumption:

· When a UE is configured both with 64QAM and csi-NumRepetitionCE-r13 > 1,
· A single CQI table covers the range from QPSK with 32 times repetition up to 64QAM without repetition
 The following CQI table is adopted:

	CQI
	modulation
	code rate x 1024
	repetitoin

	0
	Out of range

	1
	QPSK 
	56
	32

	2
	QPSK 
	207
	16

	3
	QPSK 
	266
	4

	4
	QPSK
	195
	2

	5
	QPSK 
	142
	1

	6
	QPSK
	266
	1

	7
	QPSK 
	453
	1

	8
	QPSK
	637
	1

	9
	16QAM
	423
	1

	10
	16QAM 
	557
	1

	11
	16QAM
	696
	1

	12
	16QAM
	845
	1

	13
	64QAM
	651
	1

	14
	64QAM
	780
	1

	15
	64QAM
	888
	1


Agreement:
Revise the previous working assumption as follows: 

· eNodeB can optionally configure the UE to use the option B CQI table for 64QAM capable UE irrespective of whether 64QAM is configured or not
· Working assumption: eNodeB can optionally configure the UE to use the option B CQI table for non-64QAM capable UE if the UE supports option B CQI table
· Only QPSK and 16QAM entries are reported by UE

Agreement:
When configured with MPDCCH hopping and the new option B CQI table, the UE will not report any CQI above the highest 16-QAM entry in the CQI table for wideband reporting.
R1-1801485
PDSCH 64QAM support for MTC
Ericsson

R1-1801880
CQI table for 64-QAM
Huawei, HiSilicon

R1-1802058
Remaining issues in CQI table for PDSCH 64QAM
Sony

R1-1802257
Remaining issue on supporting DL 64QAM for efeMTC
Nokia, Nokia Shanghai Bell

R1-1802328
CQI table for 64-QAM
Qualcomm Incorporated

6.1.1.6 PUSCH sub-PRB allocation
Design of PUSCH sub-PRB allocation
R1-1803010
efeMTC Key Issue Summary for PUSCH Sub-PRB Allocation
Sierra Wireless
Agreement
· For a 2 of 3 sub-carrier pi/2 BPSK transmission, the SC-FDMA symbols over which the DMRS is mapped shall provide a PAPR that is roughly the same as the PAPR of the SC-FDMA symbols not carrying DMRS.

· Cross-correlation properties for the DM-RS need to be considered.

· Note that Alt. 1 and Alt. 2 may or may not meet the above requirement
· Alt. 1: Each DMRS symbol is length-2 BPSK with DFT-S-OFDM
· Alt. 1: is the same modulation as data 

· Alt. 2: Each DMRS symbol is mapped to three sub-carriers

· Other alternative(s) are not precluded

Agreement
· The DMRS sequence and DMRS RE mapping are the same as the NB-IOT DMRS design for 3 and 6 sub-carrier QPSK transmissions.

· The above is not applied to DMRS for 2 of 3 sub-carrier pi/2 BPSK transmision
Agreement
· For all sub-PRB transmissions, the DMRS is transmitted in the fourth SC-FDMA symbol of the slot

Agreement
· For 2 of 3 subcarriers pi/2 BPSK option, average the phase advancement across the cyclic prefix between the two tones and use this averaged phase advancement for pi/2 phase rotation
· This can be revisited if RAN4 identifies any issues
Agreement
· For the 2 Sub-Carrier Pi/2 BSPK modulation, the pi/2 rotation algorithm is the same as NB-IOT pi/2 BPSK where the pi/2 rotation is not a function of the sub-carrier index.

Agreement
· For 6 sub-carriers QPSK allocations, 2 non-overlapping allocations per PRB, i.e., {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}, will be defined
· For 3 sub-carrier QPSK allocations and 2 of 3 sub-carrier pi/2 BSPK allocations, 4 non-overlapping allocations per PRB, i.e., {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and{9, 10, 11}, will be defined
· FFS: Which of the above sub-PRB allocations are granted by DCI 

Agreement
· The location of the 2-of-3 subcarriers within the 3 subcarrier allocation is cell-specific 

· Use the Physical Cell ID along with a Modulo 2 operation to determine which 2 of 3 subcarriers will be used

· This can be revisited if RAN4 identifies any issues
Agreement: Confirm the WA below
•
The 2 used subcarriers shall be fixed per cell in specification
Agreement
· RU Size of 6 sub-carriers QPSK option = 2 ms
· RU Size of 3 sub-carriers QPSK option = 4 ms
Agreement
4 RVs will be used for sub-PRB transmission
Agreement
The RE mapping of sub-PRB within an RU over PUSCH is performed first within a sub-frame then across sub-frames
Agreement
· Within a subframe, RE mapping is the same as legacy PUSCH.

Agreement
· Frequency hopping of PRB between 2 narrowbands for sub-PRB allocation is the same as legacy. Sub-carrier locations in the PRB are the same within both narrowbands

Agreement 
6 subcarriers with SC-FDMA QPSK modulation is supported in CE mode B
R1-1803122
efeMTC Remaining Key Issue for PUSCH Sub-PRB Allocation
Sierra Wireless
Agreement
The candidates for FDD are Proposal #1, #2 and #4 for CE mode A and Proposal#1, #2, and #3 for CE mode B and down-select the candidates at RAN1#92bis
· Proposal #1:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 8 ms

· Proposal #2:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 6 ms

· Proposal #3:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 16 ms. 

· Proposal #4:RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 4 ms

FFS whether the above can be reused for TDD or not 
Agreement
· A maximum of 4 resource units (RUs) is supported in CE Mode A

R1-1801432
On Sub-RB resource allocation for MTC PUSCH
Huawei, HiSilicon

R1-1801448
PUSCH Sub-PRB Design
Sierra Wireless, S.A.

R1-1801486
PUSCH sub-PRB allocation for MTC
Ericsson

R1-1801600
Design of PUSCH sub-PRB allocation for MTC
ZTE, SaneChips

R1-1801927
Discussion on sub-PRB allocation for eFeMTC
Samsung

R1-1802059
Remaining issues in sub-PRB transmission
Sony

R1-1802258
Design of PUSCH Sub-PRB Allocation
Nokia, Nokia Shanghai Bell

R1-1802329
Sub-PRB allocation for eFeMTC
Qualcomm Incorporated

R1-1802375
Design of sub-PRB PUSCH for efeMTC
Intel Corporation

R1-1802659
Remaining issues for sub-PRB allocation
Sharp

6.1.1.7 Flexible PDSCH/PUSCH starting PRB

Design of more flexible starting PRB for PDSCH/PUSCH resource allocation in connected mode
R1-1803055
WF on Flexible starting PRB for PDSCH/PUSCH resource allocation for MTC
Ericsson, Nokia, Nokia Shanghai Bell, NTT DOCOMO, Orange, Qualcomm, Verizon Wireless

Agreement
For a BL/CE UE, higher layer signaling enable/disable
· the more flexible starting PDSCH PRB

· the more flexible starting PUSCH PRB

This makes no assumption about signaling details
Agreement
· For a BL/CE UE configured with flexible starting PDSCH PRB and max 1.4 MHz PDSCH channel bandwidth,

· PDSCH frequency hopping is supported.

· Details of frequency hopping is FFS
· For a BL/CE UE configured with flexible starting PUSCH PRB and max 1.4 MHz PUSCH channel bandwidth,

· PUSCH frequency hopping is supported.

· Details of frequency hopping is FFS
R1-1801487
Flexible PDSCH/PUSCH starting PRB for MTC
Ericsson

R1-1801601
Flexible starting PRB of PUSCH/PDSCH for MTC
ZTE, SaneChips

R1-1801881
On more flexible starting PRB for PDSCH/PUSCH resource allocation
Huawei, HiSilicon

R1-1801928
Discussion on Flexible PDSCH/PUSCH starting PRB
Samsung

R1-1802060
Flexible PDSCH/PUSCH resource allocation for efeMTC
Sony

R1-1802330
Flexible allocation for PDSCH and PUSCH
Qualcomm Incorporated

6.1.1.8 Other
