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6.1.1 Even further enhanced MTC for LTE
WID in RP-171427
6.1.1.1 Reduced system acquisition time
Physical layer aspects of improved cell search and/or system information acquisition performance

R1-1719349
Reduced system acquisition time for MTC
Ericsson

R1-1720415
Reduced system acquisition time
Qualcomm Incorporated

R1-1721165
Summary of Reduced system acquisition time for MTC
Ericsson
Conclusion

· Wait for RAN4 input on whether changes on physical layer are necessary for PBCH or not.
R1-1721163
WF on Enhanced PHY Resynchronization for efeMTC
Ericsson, Nokia, NSB, Sony, Sierra Wireless
Agreement
· In evaluating improved cell search and/or system information acquisition performance for UEs with apriori information, the following are considered based on the agreed scenarios (B, C, and D)
· Synchronization signal 

· Periodicity, duration, power boosting, bandwidth, and resource usage
· UE complexity impact, UE memory, and DSP complexity
· Combining of synchronization signals

R1-1719461
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1719711
System acquisition time reduction for MTC
ZTE, SaneChips

R1-1719873
System information acquisition time enhancement in MTC
LG Electronics

R1-1720040
System acquisition time reduction for efeMTC
Intel Corporation

R1-1720126
Reducing system acquisition time for efeMTC
Nokia, Nokia Shanghai Bell

R1-1720157
Enhanced PSS Analysis
Sierra Wireless, S.A.

R1-1720259
Discussion on enhanced synchronization signals and resynchronization signals
Samsung

R1-1720465
MTC Synchronisation Signal evaluations for efeMTC
Sony
6.1.1.2 Early data transmission
Physical layer aspects of support for data transmission during the random access procedure

R1-1721168
Summary of Early Data Transmission for eMTC
Huawei

R1-1721175
WF on Early data transmission
Huawei, HiSlicon
Agreement
· Maximum TBS for early data transmission in Msg3 is 1000 bits for PRACH CE levels 0 and 1 and 936 bits for PRACH CE levels 2 and 3
· Ask RAN2 whether one reserved bit in MAC RAR can be used for EDT feature
Send reply LS (R1-1721242) –indicating RAN1 will select from Rel-13 PUSCH TBS values. Ask RAN2 how many TBS values are needed. Final LS is agreed in R1-1721255 
R1-1719462
Early data transmission for eFeMTC
Huawei, HiSilicon

R1-1720041
Early data transmission for efeMTC
Intel Corporation

R1-1719350
Early data transmission for MTC
Ericsson

R1-1719722
On early data transmission  for eMTC
ZTE, SaneChips

R1-1719874
Data transmission during random access procedure in MTC
LG Electronics

R1-1720127
Data transmission during random access procedure
Nokia, Nokia Shanghai Bell

R1-1720260
Discussion on Early data transmission for eMTC
Samsung

R1-1720466
Early data transmission on Msg 3
Sony
6.1.1.3 Downlink channel power efficiency
Physical signal/channel that can be efficiently decoded or detected prior to decoding MPDCCH/PDSCH

R1-1721173
Summary of 6.2.5.3 Downlink channel power efficiency
Qualcomm
Agreement
At least in a UE’s DRX cycle, one WUS informs UE whether to monitor the PO in a single DRX cycle
Working assumption
· 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)
Come back whether to confirm the working assumption on Thursday
R1-1721155
WF on multi-level WUS configuration
ZTE
Also supported by Sony
R1-1721164
WF on DL Channel Power Saving Signal in efeMTC
Ericsson, Nokia, NSB, Sony, Sierra Wireless
Agreement
· There is at least one WUS parameter determined by at least SI for at least IDLE_MODE UE.

· The [maximum] WUS length in a cell is configurable
· Further study the benefits of potential diversity methods in WUS design

· Further study the benefits of potential inter-cell interference randomization methods in WUS design

Working assumption
· 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
Send LS (R1-1721278) capturing WUS features to RAN2 – Magnus (Ericsson) – Final LS is agreed in R1-1721282
R1-1719728
Power consumption reduction for physical channels for MTC
ZTE, SaneChips

R1-1720000
Considerations  on the DL power consumption reduction for efeMTC
Guangdong OPPO Mobile Telecom

R1-1719351
Downlink channel power efficiency for MTC
Ericsson

R1-1719463
On 'wake-up signal' for eFeMTC
Huawei, HiSilicon

R1-1719754
Remaining issues for wake-up signal for efeMTC
vivo

R1-1719875
Discussion on wake up signal in MTC
LG Electronics

R1-1720042
Power saving signal for efeMTC
Intel Corporation

R1-1720128
Wake-up signal for efeMTC
Nokia, Nokia Shanghai Bell

R1-1720156
Idle Mode Power Efficiency Reduction
Sierra Wireless, S.A.

R1-1720261
DL power consumption reduction for eMTC
Samsung

R1-1720417
Efficient monitoring of DL control channels
Qualcomm Incorporated

R1-1720467
WUS evaluations for efeMTC
Sony
6.1.1.4 Uplink HARQ-ACK feedback
Design of MPDCCH-based explicit HARQ-ACK feedback

R1-1721167
Summary of Uplink HARQ-ACK feedback for MTC
ZTE
R1-1721171 WF on capabilities and configuration of UL HARQ-ACK feedback for MTC   Ericsson, Intel, Qualcomm
Contiune offline discussion until Wedesday
R1-1721158
WF on Explicit HARQ-ACK feedback for multiple UEs
ZTE, Sanechips, Intel, Ericsson, Qualcomm, Sony
Supported by Sierra Wireless
R1-1721114
WF on Explicit HARQ-ACK feedback for multiple UEs   Samsung, Huawei, HiSilicon, Nokia, Nokia Shanghai Bell

Supported by Lenovo, DOCOMO
Conclusion

Continue discussion until RAN1#92
R1-1721157
WF on Explicit HARQ-ACK feedback for a single UE
ZTE, Sanechips, Ericsson, Intel, Qualcomm
Agreement
· For the explicit HARQ-ACK feedback signaling,
· For CE mode A, unused state(s) in the “resource assignment” field in DCI format 6-0A is used to indicate explicit HARQ-ACK feedback for a single UE.
· FFS: If other fields are set to predetermined values

· For CE mode B, unused state(s) in the “MCS” field in DCI format 6-0B is used to indicate explicit HARQ-ACK feedback for a single UE.
· FFS: If other fields are set to predetermined values

Working assumption
· One unused DCI state in each CE mode is used for indicating:
· Early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission
· Another unused DCI state in each CE mode is used for indicating:
· Early termination of any ongoing PUSCH transmission (without early termination of MPDCCH monitoring)
· It can be left up to RAN2 whether the new feedback signaling should also be used for termination of MPDCCH monitoring not related to UL HARQ (re)transmissions (e.g. MPDCCH monitoring related to DL transmissions).
Send the LS in R1-1721185 to RAN2 – Alberto (Qualcomm) 
R1-1721185 is agreed in R1-1721254 with the following updates.

It is RAN1 understanding that the Case 1 does not need any change to RAN2 specification. For Case 2, RAN1 would like to ask RAN2 if that use case will be/is supported by RAN2 for early termination of MPDCCH monitoring. In case it is not and will not be, RAN1 will revisit the working assumption.

2. Actions to RAN2:

RAN1 respectfully requests RAN2 to provide feedback on the above working assumption, and whether Case 2 will be/is supported by RAN2 for early termination of MPDCCH monitoring.
R1-1721159
WF on search space for explicit HARQ-ACK feedback
 ZTE,  Sanechips
R1-1719712
Remaining issues on UL HARQ-ACK feedback for MTC
ZTE, SaneChips

R1-1720262
Uplink HARQ-ACK feedback for eMTC
Samsung

R1-1719464
Further considerations on HARQ-ACK feedback for PUSCH in eFeMTC
Huawei, HiSilicon

R1-1719352
Uplink HARQ-ACK feedback for MTC
Ericsson

R1-1719739
Uplink HARQ-ACK feedback in efeMTC
Lenovo, Motorola Mobility

Late submission

R1-1719876
Discussion on early termination of uplink repetitions for MTC
LG Electronics

R1-1720043
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1720129
Uplink HARQ-ACK feedback in efeMTC
Nokia, Nokia Shanghai Bell

R1-1720418
Uplink HARQ-ACK feedback
Qualcomm Incorporated

R1-1720468
Early termination for PUSCH repetition
Sony

R1-1720781
Views on UL HARQ-ACK feedback design
NTT DOCOMO, INC.
6.1.1.5 Increased PDSCH spectral efficiency
Remaining details of CQI table for 64QAM support

R1-1721225
Summary of section 6.2.5.5 on PDSCH DL spectral efficiency for efeMTC
Sony

R1-1721224
WF on Option B CQI table for efeMTC
Sony, Ericsson, Sierra Wireless, Orange, Verizon

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
R1-1721226
WF on usage of Option B CQI table for efeMTC
Sony, Ericsson
Working assumption
· eNodeB can optionally configure the UE to use the option B CQI table at least for 64QAM capable UE irrespective of whether 64QAM is configured or not
R1-1720469
CQI reporting for efeMTC supporting 64QAM
Sony
R1-1719353
Increased PDSCH spectral efficiency for MTC
Ericsson

R1-1719713
Remaining details on CQI table for 64QAM support  for MTC
ZTE, SaneChips

R1-1720109
CQI table for 64-QAM
Huawei, HiSilicon

R1-1720130
Remaining issue on supporting DL 64QAM for efeMTC
Nokia, Nokia Shanghai Bell

R1-1720419
CQI table for 64-QAM
Qualcomm Incorporated

6.1.1.6 Increased PUSCH spectral efficiency
Remaining details on design of sub-PRB allocation

R1-1721130
Summary of Increased PUSCH spectral efficiency for MTC
Sierra Wireless
R1-1721133
WF on Sub-PRB Subcarriers and Modulation
Sierra Wireless, Sony, Ericsson, Qualcomm, Verizon, Orange, at&t
Working assumption
· For Sub-PRB transmissions the following shall be supported:
· Option 1 includes only the following
· 6 subcarriers with QPSK modulation
· 3 subcarriers with QPSK modulation
· 2 subcarriers with Pi/2 BPSK modulation
· Option 2 includes only the following
· 4 subcarriers with QPSK modulation
· 2 subcarriers with Pi/2 BPSK modulation
· Option 3 includes only the following
· 6 subcarriers with QPSK modulation

· 3 subcarriers with QPSK modulation

· Select one of options 1, 2 and 3
R1-1721267
WF on Sub-PRB Subcarriers and Modulation Option1
Sierra Wireless, Qualcomm, Sony, Ericsson
Agreement
Confirm the above WA and choose option 1 with the following changes: 
· For Sub-PRB allocation, only the following are supported: 
· 6 subcarriers with SC-FDMA QPSK modulation, at least for CE Mode A
· FFS: CE Mode B
· 3 subcarriers with SC-FDMA QPSK modulation
· 3 subcarriers with SC-FDMA Pi/2 BPSK modulation 
· The Pi/2 rotation is performed across SC-FDMA symbols
· Use only 2 adjacent subcarriers out of the 3 allocated subcarriers with DFT-spread of length 2
· FFS: which 2 subcarriers out of the 3 allocated subcarriers are used
· Working assumption: The 2 used subcarriers shall be fixed per cell in specification

· FFS: semi-statically configured 
· FFS: Frequency hopping case
Agreement
Send LS (R1-1721277) capturing Sub-PRB features to RAN4 – Johan (Ericsson) – Final LS is agreed in R1-1721283
R1-1721131
WF on Sub-PRB Mode A Support
Sierra Wireless, Nokia, NSB, Sony, at&t, Qualcomm
Agreement
· Confirm WA: Sub-PRB shall be supported in CE Mode A.

· RAN1 will prioritize optimization of Sub-PRB for CE Mode B over optimization of Sub-PRB for CE Mode A.

R1-1721132
WF on Sub-PRB Multiple RU Support
Sierra Wireless, Samsung, Nokia, NSB, Intel, Sony,ZTE
Agreement
· When the Sub-PRB feature is used,
· Mapping one TB to 1 RU shall be supported at least for CE Mode A

· Mapping one TB to a maximum of [FFS:2 or 4] resource units (RUs) shall be supported
· Sub-PRB allocation shall support a maximum TBS of 1000 bits for CE Mode A and 936 bits for CE Mode B

· Maximum TBS within a single RU is FFS

R1-1721103
WF on Sub-PRB Modulated Symbols Mapping 
Sony, Qualcomm, Sierra Wireless
R1-1721116
WF on repetition for Sub-PRB allocation
Samsung
R1-1721115
WF on piggyback UCI for Sub-PRB allocation Samsung
Agreement
· UCI Piggybacking on PUSCH with sub-PRB allocation is not supported.
· FFS: which UL channel is dropped

R1-1720155
Sub-PRB Design Analysis
Sierra Wireless, S.A.

R1-1719465
On Sub-RB resource allocation for MTC PUSCH
Huawei, HiSilicon

R1-1719354
Increased PUSCH spectral efficiency for MTC
Ericsson

R1-1719714
Details on sub-PRB allocation design for MTC
ZTE, SaneChips

R1-1720044
Design of sub-PRB PUSCH for efeMTC
Intel Corporation

R1-1720131
Design of PUSCH Sub-PRB Allocation
Nokia, Nokia Shanghai Bell

R1-1720263
Discussion on sub-PRB allocation for eFeMTC
Samsung

R1-1720420
Increased PUSCH spectral efficiency
Qualcomm Incorporated

R1-1720470
Sub-PRB transmissions for efeMTC
Sony

R1-1720609
Remaining issues for sub-PRB allocation
Sharp
6.1.1.7 Other
R1-1720421
Modulation enhancements for eMTC
Qualcomm Incorporated

R1-1720541
On the interest of more flexible resource allocation for efeMTC
Orange Spain
