3GPP TSG RAN WG1 Meeting #90bis
R1-1719126
Prague, Czech Republic, 9th – 13th October 2017
Agenda item:
6.2.5
Source:

Ad-Hoc chair (Ericsson)
Title:

Chairman's notes of AI 6.2.5 on Even Further Enhanced MTC for LTE
Document for:
Endorsement
6 E-UTRA

6.1 LTE Release 15
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
R1-1716968
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1716995
Reduced system acquisition time for MTC
Ericsson

R1-1717196
Further study on system acquisition time reduction for MTC
ZTE, SaneChips

R1-1717220
Reducing system acquisition time for efeMTC
Nokia, Nokia Shanghai Bell

R1-1717270
System information acquisition time enhancement in MTC
LG Electronics

R1-1717339
System acquisition time reduction for efeMTC
Intel Corporation

R1-1717563
ePSS/eSSS to reduce acquisition time
Samsung

R1-1718133
Reduced system acquisition time
Qualcomm Incorporated

R1-1718709
WF on Enhanced PHY Resynchronization for efeMTC
Ericsson, Nokia, NSB, Sierra Wireless
R1-1718988
WF on Assessment Assumptions for Enhanced Resynchronization in efeMTC
Ericsson, Nokia, NSB, Sierra Wireless
Agreement:
· Additional assumptions that can be used for evaluation of improved cell search and/or system information acquisition performance for UEs with apriori information (on top of the assumptions for evaluation of reduced system acquisition time already agreed in R1-1706583):
· Carrier and cell are assumed to be known to the UE.
· The system information is assumed to be unchanged.
· UE power consumption model from the power saving signal evaluation assumptions in R1-1714992
· RTC timing drift model from the power saving signal evaluation assumptions in R1-1714992
· Scenarios B and C from the power saving signal evaluation assumptions in R1-1714992
· Further scenario D: 4-hour Power Saving Mode (PSM)
· Additional evaluation metrics that should be reported if the proponent of a proposed solution think they are relevant and significantly impacted by the proposed solution (on top of the metrics listed in R1-1706583):
· Performance impact on legacy UEs
· UE power consumption impact
· Inter-cell interference sensitivity

· Additional assumptions that are used in the evaluation should be declared.
6.1.1.2 Early data transmission
Physical layer aspects of support for data transmission during the random access procedure

R1-1716969
On early data transmission for eFeMTC
Huawei, HiSilicon

R1-1716996
Early data transmission for MTC
Ericsson

R1-1717214
On early data transmission for eMTC
ZTE, SaneChips

R1-1717221
Data transmission during random access procedure
Nokia, Nokia Shanghai Bell

R1-1717276
Data transmission during random access procedure in MTC
LG Electronics

R1-1717564
Discussion on early data transmission for eMTC
Samsung

R1-1717869
Early data transmission for efeMTC
Intel Corporation

Agreement:
· From RAN1 point of view, it is feasible to support early UL data transmission in Msg3 from a BL/CE UE using some TBS value(s) from the TBS range specified for BL/CE UEs in Rel-13 with a maximum total TBS of 1000 bits.

· Note: For Msg3 for Rel-13 BL/CE UEs, the maximum total TBS is 712 bits in CE mode A and 328 bits in CE mode B.

· FFS if and how there will also be a larger supported maximum total TBS (than 1000 bits)
· The detailed value(s) should consider the payload size of early data packets from RAN2.
· From RAN1 perspective, the physical layer design will assume eNB is not required to always provide a grant of a larger TBS for Msg3 and can decide to just provide a grant corresponding to Rel-13 Msg3 TBS instead.
Capture the above agreements in the corresponding NB-IoT LS and ask RAN2 to provide input on what TBS range is needed for the payload sizes considered by RAN2.
6.1.1.3 Downlink channel power efficiency
Physical signal/channel that can be efficiently decoded or detected prior to decoding MPDCCH/PDSCH

R1-1716970
On 'wake-up signal' for eFeMTC
Huawei, HiSilicon

R1-1716997
Downlink channel power efficiency for MTC
Ericsson

R1-1717210
Power consumption reduction for physical channels for eMTC
ZTE, SaneChips

R1-1717222
Wake-up signal for efeMTC
Nokia, Nokia Shanghai Bell

R1-1717279
Discussion on the power saving signal/channel in MTC
LG Electronics

R1-1717340
Power saving signal for efeMTC
Intel Corporation

R1-1717456
Remaining issues for wake-up signal for efeMTC
vivo

R1-1717565
DL power consumption reduction for eMTC
Samsung

R1-1717763
Idle Mode Power Efficiency Reduction
Sierra Wireless, S.A.

R1-1718065
Considerations on the DL power consumption reduction for efeMTC
Guangdong OPPO Mobile Telecom

R1-1718135
Efficient monitoring of DL control channels
Qualcomm Incorporated

R1-1718263
Power Saving Signal Evaluations
Sony

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’ with new periodic sync signal
· ‘Wake-up signal or DTX’ without new periodic sync signal
· Study till the next meeting how to ensure sufficient sync performance.
· Consider potential synergies with the WI objective on Reduced system acquisition time.
· Consider impacts from mobility.
6.1.1.4 Uplink HARQ-ACK feedback
Design of MPDCCH-based explicit HARQ-ACK feedback, and further input on the benefits and feasibility of early PUSCH termination

R1-1716971
On HARQ-ACK feedback for PUSCH in eFeMTC
Huawei, HiSilicon

R1-1716998
Uplink HARQ-ACK feedback for MTC
Ericsson

R1-1717223
Uplink HARQ-ACK feedback in efeMTC
Nokia, Nokia Shanghai Bell

R1-1717271
Discussion on early termination of uplink repetitions for MTC
LG Electronics

R1-1717341
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1717439
Discussion on UL HARQ-ACK feedback
Lenovo, Motorola Mobility

R1-1717566
Uplink HARQ-ACK feedback for eMTC
Samsung

R1-1718136
Uplink HARQ-ACK feedback
Qualcomm Incorporated

R1-1718171
Views on UL HARQ-ACK feedback design
NTT DOCOMO, INC.

R1-1718264
Explicit uplink HARQ-ACK feedback for efeMTC
Sony

R1-1718899
WF on early PUSCH termination
ZTE, Sanechips, LGE, Intel, Huawei, HiSilicon, Sony, Lenovo, Motorola Mobility, Ericsson, Nokia, Nokia Shanghai Bell
Agreement:
· Early termination of PUSCH transmission is supported at least in FD-FDD and TDD by the following:
· MPDCCH for UL grant for scheduling new UL data
· MPDCCH for explicit HARQ-ACK feedback
R1-1717197
Further considerations on UL HARQ-ACK feedback for MTC
ZTE, SaneChips

Agreement:
· For explicit HARQ-ACK feedback for early termination of MPDCCH monitoring:
· Explicit HARQ-ACK feedback for a single UE is carried in a DCI with the same DCI size as DCI format 6-0A/B. The DCI is carried on MPDCCH in UE-specific search space.
· For explicit HARQ-ACK feedback for early termination of PUSCH transmission:

· Explicit HARQ-ACK feedback for a single UE is carried in a DCI with the same DCI size as DCI format 6-0A/B. The DCI is carried on MPDCCH in UE-specific search space.
· FFS: Explicit HARQ-ACK feedback for multiple UEs is carried in a DCI
Draft LS to RAN2 in R1-1719057 capturing the agreements (Huiying, ZTE)
6.1.1.5 Increased PDSCH spectral efficiency
Remaining details of CQI table for 64QAM support
R1-1716999
Increased PDSCH spectral efficiency for MTC
Ericsson

R1-1717198
Remaining issue on support of 64QAM for unicast PDSCH  for MTC
ZTE, SaneChips

R1-1717224
Remaining issue on supporting DL 64QAM for efeMTC
Nokia, Nokia Shanghai Bell

R1-1718265
CQI reporting for efeMTC supporting 64QAM
Sony
R1-1718137
Summary of email discussion on 64-QAM CQI table
Qualcomm Incorporated

Agreement:
· RAN1 to design a solution to configure a UE with CSI reference resource comprising more than one subframe and 64QAM simultaneously.

· RAN1 to discuss the detailed solutions among the following options, where other options are not precluded:

· Option A: For csi-NumRepetitionCE-r13 > 1, the UE assumes a CSI reference resource of 1 for 64QAM and csi-NumRepetitionCE-r13 > 1 for other modulation schemes.
· Option B: Redesign CQI table to have a more even spread of SNR values.
6.1.1.6 Increased PUSCH spectral efficiency
Design of sub-PRB allocation

R1-1716972
On PUSCH spectral efficiency enhancement
Huawei, HiSilicon

R1-1717000
Increased PUSCH spectral efficiency for MTC
Ericsson

R1-1717199
Detailed sub-PRB allocation design for MTC
ZTE, SaneChips

R1-1717215
Sub-PRB allocation for MTC PUSCH
Sharp

R1-1717225
Design of PUSCH Sub-PRB Allocation
Nokia, Nokia Shanghai Bell

R1-1717342
Design of sub-PRB PUSCH for efeMTC
Intel Corporation

R1-1717567
Discussion on sub-PRB allocation for eFeMTC
Samsung

R1-1717762
Sub-PRB Design Analysis
Sierra Wireless, S.A.

R1-1717783
Increased PUSCH spectral efficiency for eMTC
China Telecommunications

R1-1718138
Increased PUSCH spectral efficiency
Qualcomm Incorporated

R1-1718266
Sub-PRB transmissions in efeMTC for improved PUSCH spectral efficiency
Sony

R1-1718921
WF on Sub-PRB for eFeMTC
Sierra Wireless, Ericsson, Nokia, NSB, KT Corp, Sony, AT&T, Verizon, Qualcomm
R1-1719001
WF on Sub-PRB Support in Mode A for eFeMTC
Sierra Wireless, AT&T, Verizon, Orange, NTT Docomo, Nokia, NSB, Qualcomm, Sony
Agreement:
· Sub-PRB shall be supported at least in CE Mode B
· Working assumption: 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.
· For Sub-PRB, the maximum total number of (valid) subframes of transmission is:
· 32 subframes for CE Mode A
· 2048 subframes for CE Mode B
· FFS: Supported transport block sizes and numbers of repetitions (for each supported CE Mode)
· Sub-PRB rate matching is performed across a resource unit (RU) spanning multiple subframes

· The RU length depends on number of subcarriers in the Sub-PRB allocation
· FFS: RE mapping

· FFS: whether more than one RU is allocated per transport block
· For Sub-PRB, increasing DMRS shall not be supported
· For Sub-PRB allocation in connected mode,
· The Sub-PRB feature is configured/enabled by RRC signaling
· The Sub-PRB resource allocation shall be signaled by DCI
· FFS: Support of Sub-PRB allocation in Msg3
R1-1719000
WF#2 on Sub-PRB for eFeMTC
Sierra Wireless

Also supported by Ericsson and Sony
Agreement:
· When the Sub-PRB feature is configured/enabled in connected mode in CE mode B,
· DCI format 6-0B shall support both sub-PRB allocation and allocation of at least 1 PRB.
· Sub-PRB allocation shall support a maximum TBS of at least [504] bits.
6.1.1.7 Other
R1-1717001
Flexible PDSCH/PUSCH resource allocation for MTC
Ericsson
R1-1719055
WF on Flexible PDSCH-PUSCH resource allocation for MTC
Ericsson, Orange, NTT DOCOMO

R1-1718139
Modulation enhancements for eMTC
Qualcomm Incorporated

R1-1718273
Improved Channel and Timing Estimation for efeMTC
Fraunhofer IIS
