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6.1.1 Even further enhanced MTC for LTE
WID in RP-172811
R1-1803862
Introduction of PUSCH sub-PRB allocation
Ericsson

R1-1804119
Draft RRC parameter list for L1 configuration of Rel-15 LTE-MTC
Ericsson

Email discussion including the agreements at RAN1#92bis meeting by 4/27(Fri)
R1-1804149
Introduction of FeMTC into 36.212
Huawei, HiSilicon

R1-1805173
Draft CR 36.211, Introduction of increased PUSCH spectral efficiency
Ericsson

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

R1-1805306
Feature summary for Reduced system acquisition time in MTC
Ericsson
Agreements
· Resynchronization signal (RSS) configuration information is provided in SIB.

· The frequency location[s] of the RSS are configurable. Details are FFS.

· The UE can assume that the transmission of RSS in subframes (2n, 2n+1) is from the same antenna port at least when TxD is used. 

· FFS if TX diversity is signaled to UE.

· The periodicity of the first subframe of RSS is configurable to 160, 320, 640 and 1280 ms.
· In addition, time offset is configurable 
· FFS: Details
· The RSS provides information about at least cell id.

Working assumption

· The RSS bandwidth is 2 PRBs. 
· FFS whether the 2PRB sequence is repetitions in the frequency domain of 1 PRB sequence.
· Confirmed when analysis shows enough sequences with good cross correlation, without significantly increasing the time duration compared to 6 PRBs, can be found.

Agreement
· The RSS should be designed taking into account the correlation properties with other LTE signals.

· The RSS transmission length is configurable in SIB 

· The RSS base sequence duration is down selected from 1 and 11 symbols.

R1-1805385
WF on Reduced system acquisition time for MTC
Ericsson, Nokia, NSB, Sony, Intel, Sierra Wireless
R1-1803883
Cell search and system information acquisition improvements in eFeMTC
Huawei, HiSilicon

R1-1804120
Reduced system acquisition time for MTC
Ericsson

R1-1804174
Remaining issues on system acquisition time reduction for MTC
ZTE, SaneChips

R1-1804238
Reducing system acquisition time for efeMTC
Nokia, Nokia Shanghai Bell

R1-1804324
Discussion on enhanced synchronization signals and resynchronization signals
Samsung

R1-1804471
Re-Sync Signal Design Considerations
Sierra Wireless, S.A.

R1-1804602
Considerations on eSS for efeMTC
Sony

R1-1804692
System acquisition time reduction for efeMTC
Intel Corporation

R1-1804912
Reduced system acquisition time
Qualcomm Incorporated

R1-1803884
Early data transmission for eFeMTC
Huawei, HiSilicon

6.1.1.2 Early data transmission
R1-1805287
Feature lead summary of EDT in eMTC
Huawei, HiSilicon
Agreement
For EDT scheduled by RAR grant, 
· For CE Mode A, 2–6 PRBs are supported with 4 bits resource allocation field.
· Whether to support 1 PRB can be reconsidered if there is an available spare bit to expand resource allocation field.
· For CE Mode B, 1-2 PRBs are supported with at least 3 bits resource allocation field.
· Resource allocation may or may not be modified, picking at least 8 resource allocations.
· Whether to expand resource allocation can be reconsidered if there is an available spare bit to expand resource allocation field.
Agreement 
· The 8 maximum TBS values in CE mode A (i.e. PRACH levels 0 and 1) are {328 408 504 600 712 808 936 1000}.

· Only values of NPRB and values of TBS in legacy Rel-13 PUSCH table can be used for EDT 

· The 8 maximum TBS values in CE mode B (i.e. PRACH levels 2 and 3) are {328 408 456 504 600 712 808 936}.

· Only values of NPRB and values of TBS in legacy Rel-13 PUSCH table can be used for EDT 

· For each of the 8 maximum TBS values

· The number of repetitions changes depending on the actual TBS, potentially including numbers of repetitions which are not included in legacy PUSCH repetition numbers (FFS how) 

Agreement

For EDT Msg. 3 transmission, 16QAM modulation is not supported.
Agreement
· The use of TBS smaller than the maximum configured is configured per CE level in SIB.
· Per cell, in the below, Ti < Ti+1, eNB can configure that the UE chooses from:

· When there are 4 permitted actual transmitted TBS {T1, T2, T3, T4}

· T2 or T4
· T1, or T2, or T3, or T4
· When there are 3 permitted actual transmitted TBS {T1, T2, T3}

· T2 or T3
· T1 or T2 or T3
· When there are 2 permitted actual transmitted TBS {T1, T2}

· T1 or T2
Agreement
The possible smaller TBS values are predefined from the configured maximum TBS and the configured maximum number of blind decodes.

Email discussion to decide the exact table by 4/27 – Yuzheng (Huawei)
Agreement
Use the ‘R’ bit in RAR to differentiate EDT and non-EDT. 
Physical layer aspects of support for data transmission during the random access procedure

R1-1804121
Early data transmission for MTC
Ericsson

R1-1804191
On early data transmission for eMTC
ZTE, SaneChips

R1-1804239
Data transmission during random access procedure
Nokia, Nokia Shanghai Bell

R1-1804325
Early data transmission for eMTC
Samsung

R1-1804474
EDT Design Consideration
Sierra Wireless, S.A.

R1-1804516
Data transmission during random access procedure in MTC
LG Electronics

R1-1804603
On Early Data Transmission over Message 3
Sony

R1-1804693
Early data transmission for efeMTC
Intel Corporation

R1-1804872
Early data transmission for MTC
Sharp

R1-1804913
Physical layer aspects of early data transmission
Qualcomm Incorporated

6.1.1.3 Downlink channel power efficiency
R1-1805384
Remaining issues of 6.2.6.3 Downlink channel power efficiency
Qualcomm
Agreement
At least WUS/DTX is supported at least for paging for RRC_IDLE UEs
Agreement 

Confirm 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.
Agreement
· [2] bits are used to indicate the scaling factors between maximum duration of WUS and Rmax associated with type 1 CSS

Agreement
· WUS can be time-varying from subframe to subframe.

· WUS signal is designed based on the following information

· [Full] Cell ID information
· UE group ID (if introduced)

· time information of the starting subframe of the WUS or PO (Paging Occasion)

· FFS: (part of) the SFN information

Agreement
· WUS subframe is postponed 
· when colliding with SIB1-BR PRBs

· in non-BL/CE subframes.

· FFS: when colliding with the PRBs that carry SIs other than SIB1.

· Note: “Postpone” means the corresponding subframes are not counted as configured maximum WUS transmission duration and actual WUS transmission duration.

· Note: This does not imply that the minimum gap between the end of actual WUS duration and the first associated PO is reduced

Agreement
· The gap between the end of configured maximum WUS duration and the first associated PO is equal or larger than the minimum value, which is implicitly or explicitly configured and is an absolute number of subframes

· Note: UE can assume CRS between the end of configured maximum WUS duration and the first associated PO

· Note: The gap should be large enough to warm up tracking loops.
FFS: whether to define UE capability for wake-up time
Physical signal/channel that can be efficiently decoded or detected prior to decoding MPDCCH/PDSCH

R1-1803804
Remaining aspects on wake-up signals for efeMTC
vivo

R1-1803885
On 'wake-up signal' for eFeMTC
Huawei, HiSilicon

R1-1803995
On downlink channel power efficiency for efeMTC
OPPO

R1-1804122
Downlink channel power efficiency for MTC
Ericsson

R1-1804189
Power consumption reduction for physical channels for MTC
ZTE, SaneChips

R1-1804243
Wake-up signal for efeMTC
Nokia, Nokia Shanghai Bell

R1-1804326
DL power consumption reduction for eMTC
Samsung

R1-1804475
WUS Design Considerations
Sierra Wireless, S.A.

R1-1804517
Discussion on wake up signal in MTC
LG Electronics

R1-1804604
Considerations of using WUS in efeMTC
Sony

R1-1804694
Power saving signal for efeMTC
Intel Corporation

R1-1804914
Efficient monitoring of DL control channels
Qualcomm Incorporated

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

R1-1805311
Summary of Uplink HARQ-ACK Feedback for MTC
ZTE, SaneChips
Agreement
The working assumption from RAN1#91 is replaced by the following agreement
· One unused DCI state in each CE mode is used for indicating:
· Early termination of any ongoing PUSCH transmission (without early termination of MPDCCH monitoring except for the case of acknowledging RRC Connection Release, for which MPDCCH monitoring is terminated)

Agreement
For the UE-specific UL HARQ-ACK feedback, ACK is indicated by DCI format 6-0A and 6-0B for CE mode A and CE mode B, respectively, by setting all fields except the ones below to default fixed value
· ‘Flag for format 6-0A/6-1A differentiation’ in CE mode A and ‘Flag for format 6-0B/6-1B differentiation’ in CE mode B

· ‘DCI subframe repetition number’ field 

· ‘Resource block assignment’ field in DCI format 6-0A and ‘MCS’ field in DCI format 6-0B

· Values; TBD
Note Exact default fixed value is up to specification editor
R1-1803886
Further considerations on HARQ-ACK feedback for PUSCH in eFeMTC
Huawei, HiSilicon

R1-1804123
Uplink HARQ-ACK feedback for MTC
Ericsson

R1-1804175
Remaining issues on UL HARQ-ACK feedback for MTC
ZTE, SaneChips

R1-1804200
Remaining issue for uplink HARQ-ACK feedback in efeMTC
Lenovo, Motorola Mobility

R1-1804244
Uplink HARQ-ACK feedback in efeMTC
Nokia, Nokia Shanghai Bell

R1-1804327
Group DCI for uplink HARQ-ACK feedback
Samsung

R1-1804518
Discussion on early termination of uplink repetitions for MTC
LG Electronics

R1-1804605
Remaining issues in explicit uplink HARQ-ACK feedback for efeMTC
Sony

R1-1804695
HARQ-ACK feedback for efeMTC UL transmission
Intel Corporation

R1-1804915
Uplink HARQ-ACK feedback
Qualcomm Incorporated

R1-1805026
Views on UL HARQ-ACK feedback design
NTT DOCOMO, INC.

6.1.1.5 PUSCH sub-PRB allocation
Design of PUSCH sub-PRB allocation
R1-1805305
efeMTC Key Issue Summary for PUSCH Sub-PRB Allocation
 Sierra Wireless
Agreement
Each DMRS symbol is length-2 BPSK with DFT-S-OFDM.
Agreement 

· For CE Mode B, only 2 and 4 RUs can be allocated.
· For CE Mode A, 1, 2 and 4 RUs can be allocated.
Agreement 

· For FDD, RU Size of 2 of 3 sub-carriers pi/2 BPSK option = 8 ms for CE Mode A and CE Mode B

Agreement
For sub-PRB transmissions in TDD, down-select between the following at RAN1#93 
· Alt. 1: In TDD, the RU length depends on TDD UL/DL configuration.
· Alt. 2: In TDD, the same RU lengths supported in FDD mode are re-used.

Agreement
For subPRB allocation, the maximum transmission power is used in CE Mode B and for power control in CE Mode A, MPUSCH,c(i) ={1/6, 1/4, 1/2} for 2-subcarrier, 3-subcarrier and 6-subcarrrier allocation, respectively and for PRB level allocation, there are no changes to transmit power control.

Agreement 
Cyclic repetition is not supported for sub-PRB allocation for CE Mode A

· FFS: For CE Mode B
Agreement
The Sub-PRB DCI design for Mode A and B should not increase the DCI size by more than 3 bits

R1-1805410
PUSCH Sub-PRB DCI Possible Agreements
Sierra Wireless, Nokia, NSB, Huawei, HiSilicon, Qualcomm, Sony, Sharp, Samsung, Sane Chips, ZTE
Agreement
· For sub-PRB allocation in CE Mode B, the PRB location(s) within the [system bandwidth or narrowband] is configured by RRC.

Agreement
· For sub-PRB allocation in CE Mode A, there is no RRC configuration needed to indicate the

· PRB location in the system bandwidth 

· Sub-PRB location within PRB

· # of sub-carriers

· # of RUs

· MCS Index

Agreement
· The Sub-PRB DCI design will not limit scheduling options for Full-PRB legacy allocations for CE Mode A and B

R1-1803887
On Sub-RB resource allocation for MTC PUSCH
Huawei, HiSilicon

R1-1804124
PUSCH sub-PRB allocation for MTC
Ericsson

R1-1804176
Remaining issues on PUSCH sub-PRB allocation for MTC
ZTE, SaneChips

R1-1804245
Design of PUSCH Sub-PRB Allocation
Nokia, Nokia Shanghai Bell

R1-1804328
Discussion on sub-PRB allocation for eFeMTC
Samsung

R1-1804472
Sub-PRB Design Considerations
Sierra Wireless, S.A.

R1-1804606
Remaining issues in sub-PRB transmission
Sony

R1-1804696
Design of sub-PRB PUSCH for efeMTC
Intel Corporation

R1-1804873
Remaining issues for PUSCH sub-PRB allocation
Sharp

R1-1804916
Sub-PRB allocation for eFeMTC
Qualcomm Incorporated

R1-1805027
Views on PUSCH sub-PRB allocation for MTC
NTT DOCOMO, INC.

6.1.1.6 Flexible PDSCH/PUSCH starting PRB

R1-1805272
Summary on Flexible PDSCH/PUSCH starting PRB
Samsung
Agreement
At least for BL/CE UE configured without other Rel-14/15 features, DCI size after padding is not increased in order to support flexible starting PRB. 
Note: For PUSCH and PDSCH, the solution may or may not be the same

Note: The solution may or may not be the same for FDD and TDD
Design of more flexible starting PRB for PDSCH/PUSCH resource allocation in connected mode
R1-1805272
Summary on Flexible PDSCH/PUSCH starting PRB
Samsung
R1-1803888
On more flexible starting PRB for PDSCH/PUSCH resource allocation
Huawei, HiSilicon

R1-1804125
Flexible PDSCH/PUSCH starting PRB for MTC
Ericsson

R1-1804177
Discussion on Flexible starting PRB of PUSCH/PDSCH for MTC
ZTE, SaneChips

R1-1804246
Support for flexible PDSCH/PUSCH starting PRB
Nokia, Nokia Shanghai Bell

R1-1804329
Discussion on Flexible PDSCH/PUSCH starting PRB
Samsung

R1-1804607
Flexible PDSCH/PUSCH Resource Allocation for efeMTC
Sony

R1-1804874
On more flexible PDSCH/PUSCH resource allocation
Sharp

R1-1804917
Flexible allocation for PDSCH and PUSCH
Qualcomm Incorporated

6.1.1.7 Other
Including any remaining details of PDSCH 64QAM support
R1-1805341
Summary of section 6.2.6.7 on CQI for 64QAM for efeMTC 
Sony
Agreement
Confirm the RAN1 working assumption that eNodeB can optionally configure the UE to use the option B CQI table non-64QAM capable UE if the UE supports option B CQI table and that in this case only QPSK and 16QAM entries are reported by UE.

R1-1804126
Remaining details of PDSCH 64QAM support for MTC
Ericsson

R1-1804247
Remaining issue on supporting DL 64QAM for efeMTC
Nokia, Nokia Shanghai Bell

R1-1804608
Use of option B CQI table by non-64QAM capable UEs
Sony
