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Endorsement
6.1.1 Further enhancements of NB-IoT 
WID in RP-172063. 

Agreement
Send LS (R1-1721281) to RAN on power consumption reduction progress – Matthew (Huawei)
6.1.1.1 Latency and power consumption reduction
Where solutions are specified, draft CRs to be provided to RAN#78

6.1.1.1.1 Power consumption reduction for paging and connected-mode DRX
R1-1721169
Summary of power saving signal in NB-IoT
6.1.1.1.1.1 Wake-up signal functions
R1-1721180
Way Forward on function of power saving signal for IDLE mode paging
Huawei

R1-1721154
WF on multi-level WUS configuration in NB-IoT
ZTE
R1-1719355
Wake-up signal functions for NB-IoT
Ericsson

R1-1719470
On functions of power saving signal
Huawei, HiSilicon

R1-1719590
On synchronization aspects for NB-IoT Wake Up Signal
MediaTek Inc.

R1-1719726
Wake up signal function for NB-IoT
ZTE, SaneChips

R1-1719755
Remaining details on wake-up signal functions for feNB-IoT
vivo

R1-1719877
Discussion on wake up signal function in NB-IoT
LG Electronics

R1-1719997
On wake-up signal functionalities
Guangdong OPPO Mobile Telecom

R1-1720045
The function scope of wake-up signal for feNB-IoT
Intel Corporation

R1-1720132
Functions of wake-up signal
Nokia, Nokia Shanghai Bell

R1-1720422
Wake-up signal functions
Qualcomm Incorporated

6.1.1.1.1.2 Wake-up signal configurations and procedures
R1-1721182
Way Forward on configuration of power saving signal for IDLE mode paging
Huawei, HiSilicon
Agreement
· The [maximum] duration of WUS is configured per NB-IoT carrier 
· FFS: WUS actual transmission duration can be shorter than the configured maximum duration of WUS.
· Alt 1: The actual WUS duration is transmitted aligning to the start of the configured maximum duration of WUS.
· Alt 2: The actual WUS duration is transmitted aligning to the end of the configured maximum duration of WUS.
· There is a non-zero gap from the end of configured [maximum] WUS duration to the associated PO
· FFS: exact value of non-zero-gap
· FFS if it is fixed in spec or configurable explicitly, or known implicitly from other configured parameters
R1-1720264
Discussion on Wake up signal configuraion
Samsung
R1-1721183 Way Forward on enabling and disabling of power saving signal for IDLE mode paging
Huawei, HiSilicon
Agreement
· The network can enable or disable use of the WUS 
· How UE acquires information on WUS enabling/disabling is up to RAN2 decision
R1-1720133
Wake-up signal configurations and procedures
Nokia, Nokia Shanghai Bell

R1-1719356
Wake-up signal configurations and procedures for NB-IoT
Ericsson

R1-1719471
On configurations and procedures of power saving signal
Huawei, HiSilicon

R1-1719727
Discussion on wake up signal configuration for NB-IoT
ZTE, SaneChips

R1-1719878
Discussion on wake up signal configurations and procedures in NB-IoT
LG Electronics

R1-1719998
On wake-up signal transmission scheme
Guangdong OPPO Mobile Telecom

R1-1720046
Configurations of wake-up signal for feNB-IoT
Intel Corporation

R1-1720423
Wake-up signal configurations and procedures
Qualcomm Incorporated

R1-1720565
Avoiding the impact on MME
SoftBank Corp.

6.1.1.1.1.3 Detailed design of wake-up signal
R1-1721188
WF on Wake-up Signal Transmission
Qualcomm

Agreement
· UE can assume all the REs for transmission of WUS in a given subframe use the same antenna port.
· The UE shall not assume the transmission of WUS in more than X consecutive subframes use same antenna port.
· FFS: value of X

R1-1721189
WF on Wake-up Signal Design
Qualcomm, Huawei, HiSilicon
Supported by LGE
Agreement
WUS sequence is based on ZC-sequence
· When designing WUS sequence, negative impact on legacy NSSS detection should be avoided.
Working assumption
· WUS sequence is a sequence mapping within one subframe as a basic unit and repeated/extended for multiple subframes to support larger coverage.
· Prioritizie to minimize impact on UE synchronization performance.
· FFS: detailed design on time-varying of the WUS signal
Agreement
Send LS (R1-1721193) capturing the above agreements related to RAN2/4 specifications. - Xiaolei (Hisilicon)

Final LS is agreed in R1-1721241
R1-1719879
Wake up signal design in NB-IoT
LG Electronics

R1-1720424
Wake-up signal design
Qualcomm Incorporated

R1-1719357
Detailed design of wake-up signal for NB-IoT
Ericsson

R1-1719472
On detailed design and evaluations of power saving signal
Huawei, HiSilicon

R1-1719591
On design aspects for NB-IoT Wake Up Signal
MediaTek Inc.

R1-1719725
Details design of wake up signal for NB-IoT
ZTE, SaneChips

R1-1719999
On wake-up signal design
Guangdong OPPO Mobile Telecom

R1-1720134
Considerations for design of wake-up signal
Nokia, Nokia Shanghai Bell

R1-1720622
Discussion on WUS Sequence Design
Samsung

6.1.1.1.2 Data transmission during the random access procedure

R1-1721170
Summary of Early Data Transmission for NB-IoT
Huawei
R1-1721184
Way Forward on early data transmission in RACH for NB-IoT
Huawei, HiSilicon
Agreement
· The number of MCS/TBS/RU states that can be used for EDT will be chosen from 
· Limited MCS/TBS/RU states
· Alt. 0: 5 unused MCS/TBS/RU states and 0 bit in SIB
· Alt. 1: As many as supported by using 1 spare bit from RAR and 0 bit in SIB
· Alt. 2: As many as supported by using 2 spare bits from RAR and 0 bit in SIB
· Alt. 3: As many as supported by using 2 bits in SIB and 0 spare bit in RAR
· Alt. 4: As many as supported by using maximum TBS value in SIB and 0 spare bit in RAR
· Alt. 5: 1 spare bit in RAR used for new/modified UL grant and 0 bit in SIB
· From RAN1’s point of view, 
· Uplink subcarrier spacing field, subcarrier indication field, scheduling delay field and Msg3 repetition number field in RAR UL Grant for uplink EDT in Msg3 do not need to be changed according to current RAN2 agreements. 
· The above applies to above Alts. 1-4
Aggreement
Send reply LS (R1-1721227) – Matthew (Huawei) indicating RAN1 will select from Rel-13 NB PUSCH TBS values. For NB-IoT, it is feasible to support at least 5 MCS/TBS/RU size combinations. 

· Ask RAN2 how many TBS values are needed. 

Note: R1-1721227 is in principle agreed.
Update for eMTC will be taken into account in R1-1721242
Final LS is agreed in R1-1721255
R1-1721153
WF on support of multi-tone Msg3 for early data transmission in NB-IoT
ZTE, Sanechips
Supported by Nokia NSB, Ericsson

R1-1719475
Early data transmission in RACH for NB-IoT
Huawei, HiSilicon
R1-1719358
Data transmission during random access procedure for NB-IoT
Ericsson

R1-1719592
On NB-IoT EDT indication via PRACH
MediaTek Inc.

R1-1719723
On early data transmission  for NB-IoT
ZTE, SaneChips

R1-1719880
Data transmission during random access procedure in NB-IoT
LG Electronics

R1-1720047
Early data transmission for feNB-IoT
Intel Corporation

R1-1720135
Data transmission during random access procedure
Nokia, Nokia Shanghai Bell

R1-1720265
Discussion on early data transmission for NB-IoT
Samsung

R1-1720425
Physical layer aspects of data transmission during random access procedure
Qualcomm Incorporated

6.1.1.2 Reduced system acquisition time
Where solutions are specified, draft CRs to be provided to RAN#78

R1-1720416
Physical layer aspects of early data transmission
Qualcomm Incorporated
R1-1721174
Summary of 6.2.6.2 Reduced system acquisition time
Qualcomm
6.1.1.2.1 Cell search
R1-1720136
Reducing cell search time for feNB-IoT
Nokia, Nokia Shanghai Bell

R1-1719881
Cell search latency enhancement
LG Electronics

R1-1719359
Cell search time reduction for NB-IoT
Ericsson

R1-1719483
Reduction of NB-IoT synchronization time
Huawei, HiSilicon, Neul

R1-1719715
Cell search enhancement for NB-IoT
ZTE, SaneChips

R1-1720426
Enhancements to cell search
Qualcomm Incorporated

6.1.1.2.2 System Information
Agreement
SIB1-NB transmissions in non-anchor carrier are not further considered in Rel-15 for NB-IoT FDD.
R1-1721186
WF on Interpretation and application of subframes for additional SIB1-NB in FDD
LG Electronics, Ericsson
Agreement
· Update the agreement from the RAN1#90bis meeting as follows
· When additional SIB1-NBs are transmitted, the subframe(s) carrying additional SIB1-NB(s) can be declared as invalid downlink subframe by downlinkBitmap
· Rel.15 UEs interpret invalid downlink subframes whose indices are corresponding to additional SIB1-NBs transmissions but not carrying additional SIB1-NB as valid downlink subframes only when the UE attempts to decode DCI format N0/N1 scrambled by C-RNTI in UE-specific search space or receive NPDSCH scheduled by DCI format N1 scrambled by C-RNTI in UE-specific search space.
R1-1721187
WF on Design of additional SIB1-NB in FDD
LG Electronics, ZTE
Agreement
· For the repetition number 4 and 8, the total number of subframes for additional SIB1-NB transmission will be downselected between the following alternatives
· (Alt.1) no additional SIB1-NB transmission
· (Alt.2) half as many as that of the legacy SIB1-NB transmissions
· (Alt.3) the same as that of the legacy SIB1-NB transmissions
Agreement
· For the repetition number 16, the total number of subframes for additional SIB1-NB transmission will be downselected between the following alternatives
· (Alt.1) the same as that of the legacy SIB1-NB transmissions
· (Alt.2) depends on code rate (e.g., TBS, #CRS/NRS ports, operation mode) of SIB1-NB
· When the code rate of SIB1-NB is equal to or larger than X, additional SIB1-NB subframes are transmitted on every other subframe #3
· Otherwise, additional SIB1-NB subframes are transmitted on every 4th subframe #3
· If the total number of subframes for additional SIB1-NB transmission is less than that of the legacy SIB1-NB transmissions, the starting radio frame index of additional SIB1-NB transmission depends on Cell ID and the number of SIB1-NB repetition scheduled by MIB-NB
Note that this is not relevan to the case of 4 and 8 repetitions and this does not imply any selection among Alt. 1, 2, 3 in the above agreement
Agreement
· The sequence of coded bits-to-subframe allocation of additional SIB1-NB transmission will be downselected between the following alternatives

· (Alt.1) The additional SIB1-NB uses the same coded bits-to-subframes mapping as the legacy SIB1-NB

· (Alt.2) reuse coded bits generated for existing SIB1-NB transmission while coded bits-to-subframe allocation is circularly shifted as much as 8 radio frames compared to the existing SIB1-NB transmission

· (Alt.3) the coded bits that are mapped to subframe #3 used for additional SIB1-NB transmissions are generated by continuing reading from the virtual circular buffer 

Agreement
· Scrambling sequence will be generated and applied to subframes for additional SIB1-NB following one of the alternatives below

· (Alt.1) The additional SIB1-NB reuses the bit-level scrambling mechanism of legacy SIB1-NB, and uses the same symbol-level scrambling mechanism as NPBCH by replacing the initialization equation with [image: image1.png]Cinit = Npnrr - 22 + (N + 1)((nfm0d 59) +1)




· (Alt.2) The scrambling sequence generator for additional SIB1-NB transmission is initialized with [image: image3.png]Cinit = (Mgyri—1) - 215 + (Nfrelt + 1)((nfmod 61) +1)




· (Alt.3) The scrambling sequence used for the new SIB1-NB subframe is generated based on advancing the Gold sequence generators used for generating the scrambling sequence for SIB1-NB in subframe #4 in the same frame by 2560 shifts

· (Alt.4) Keep the same scrambling sequence as the legacy one if the additional SIB1-NB does not use the same coded bits-to-subframes mapping as the legacy SIB1-NB 

R1-1721210
Reduction of NB-IoT system information acquisition time
Huawei, HiSilicon, Neul

Revision of R1-1719484
R1-1719360
System information acquisition time reduction for NB-IoT
Ericsson

R1-1719716
System information acquisition improvement for NB-IoT
ZTE, SaneChips

R1-1719882
MIB-NB skipping and System information acquisition latency enhancement
LG Electronics

R1-1720048
System information acquisition time reduction for feNB-IoT
Intel Corporation

R1-1720137
Reducing system acquisition time for feNB-IoT
Nokia, Nokia Shanghai Bell

R1-1720427
Enhancements to system information acquisiton
Qualcomm Incorporated

6.1.1.3 TDD

R1-1720431
Coexistence with NR
Qualcomm Incorporated
6.1.1.3.1 Downlink aspects

R1-1721144
Summary of NB-IoT TDD Downlink aspects
Ericsson
R1-1721156
WF on SIB1-NB transmission for TDD NB-IoT ZTE, Sanechips, Qualcomm, Intel, Ericsson

Agreement
· It is not supported that SIB1-NB is transmitted on both anchor and non-anchor carrier.

· At least for 16 repetioins for SIB1-NB transmission,
· Whether SIB1-NB transmitted on anchor carrier or non-anchor one is indicated by MIB-NB.
· When SIB1-NB is transmitted on non-anchor carrier, at least subframe #0 is used.
· FFS: SIB1-NB can be transmitted on anchor carrier other than subframe #0

· FFS: The frequency position of non-anchor carrier is indicated by [0, 1, or 2] bits in MIB-NB for in-band scenario.

· FFS: case for gurad-band and stand-alone scenarios

· FFS: Cases for 4 and 8 repetitions

R1-1721213
Way Forward on SIB1-NB transmission in TDD NB-IoT
Huawei, HiSilcom
Agreement
· The radio frame is determined by table-1
[image: image5.png]Table-1: Starting radio frame for SIB1-NB transmission on anchor carrier.
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R1-1719361
DL aspects of TDD for NB-IoT
Ericsson

R1-1719477
On downlink TDD NB-IoT
Huawei, HiSilicon

R1-1719717
Remaining details on downlink aspects to support TDD NB-IoT
ZTE, SaneChips

R1-1719740
Views on TDD downlink aspect
Lenovo, Motorola Mobility

Late submission

R1-1719883
Discussion on DL aspects in TDD NB-IoT
LG Electronics

R1-1720049
Design of DL aspects for TDD support in feNB-IoT
Intel Corporation

R1-1720138
Downlink aspects of TDD support in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720266
Discussion on DL common channel/signal for TDD NB-IoT
Samsung

R1-1720428
Downlink aspects of TDD
Qualcomm Incorporated

6.1.1.3.2 Uplink aspects
R1-1721145
Summary of NB-IoT TDD UL aspects
Ericsson
R1-1721194
WF on NPUSCH for NB-IoT TDD
Ericsson, ZTE

Agreement
For NPUSCH in NB-IoT TDD:

· For the NPUSCH transmissions with 15 kHz subcarrier spacing, both Multi-tone (3, 6, 12 subcarriers with RU lengths 4ms, 2ms, 1ms) and single tone (with RU length 8ms) transmissions are supported as in FDD NB-IoT for all the supported TDD configurations in TDD NB-IoT other than the TDD configuration #3 and [#6]. The number of supported subcarriers, and RU lengths for TDD configuration #3 and [#6] is FSS (The number of subcarriers and RU lengths as defined in FDD NB-IoT are not precluded).

R1-1721230
WF on single tone NPUSCH for NB-IoT TDD – Nokia, Nokia Shanghai Bell, LG Electronics
R1-1721152
WF on NPRACH TDD NB-IoT Design, ZTE, Sanechips, LG Electronics.

R1-1721275
WF on NPRACH preamble format for short coverage

LG Electronics, Qualcomm, IITH, CEWiT, Reliance Jio.

R1-1721231
WF on NPRACH Design for NB-IoT TDD
 Nokia, Nokia Shanghai Bell

R1-1721192 
WF on NPRACH for NB-IoT TDD
Ericsson

R1-1721152
WF on frequency hopping of NPRACH for TDD NB-IoT
ZTE, Sanechips
R1-1719362
UL aspects of TDD for NB-IoT
Ericsson

R1-1719478
On uplink TDD NB-IoT
Huawei, HiSilicon

R1-1719718
Remaining details on uplink aspects to support TDD NB-IoT
ZTE, SaneChips

R1-1719884
Discussion on UL aspects in TDD NB-IoT
LG Electronics

R1-1720050
Design of UL aspects for TDD support in feNB-IoT
Intel Corporation

R1-1720139
Uplink aspects of TDD support in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720267
Discussion on UL channel for TDD NB-IoT
Samsung

R1-1720429
Uplink aspects of TDD
Qualcomm Incorporated

R1-1720610
Discussion on NB-IoT TDD-UL
Sharp

R1-1720838
NB-IoT TDD UL PRACH for UL/DL configuration #2
IITH

6.1.1.3.3 Common aspects
E.g. Relaxations of MCL, latency, capacity targets; UL:DL configurations, special subframe, HARQ, etc.

R1-1721146
Summary of NB-IoT TDD Common aspects
Ericsson
R1-1721222
WF on subframe configurations in TDD
 LG Electronics

R1-1721176
WF on MCL or Latency relaxation of NB-IoT TDD
Ericsson

R1-1721221
WF on Cross-carrier scheduling in TDD
LG Electronics, Samsung

R1-1721214
WF on HARQ in TDD NB-IoT
Huawei, HiSilicon

R1-1719363
DL/UL common aspects of TDD for NB-IoT
Ericsson

R1-1719476
Common aspects for TDD NB-IoT
Huawei, HiSilicon

R1-1719719
Remaining details on common aspects to support TDD NB-IoT
ZTE, SaneChips

R1-1719741
Common Aspects of NB-IoT TDD Operation
Lenovo, Motorola Mobility

Late submission

R1-1719885
Discussion on common aspects in TDD NB-IoT
LG Electronics

R1-1720051
Design of common aspects for TDD support in feNB-IoT
Intel Corporation

R1-1720140
Common Aspects of NB-IoT TDD Operation
Nokia, Nokia Shanghai Bell

R1-1720268
Discussion on 2 HARQ processes and cross carrier scheduling
Samsung

R1-1720430
General considerations on TDD design
Qualcomm Incorporated
6.1.1.4 Others
Contributions on other Part A objectives can be submitted here.

R1-1719364
Physical layer scheduling request for NB-IoT
Ericsson

R1-1719365
Semi-persistent scheduling for NB-IoT
Ericsson

R1-1719366
Narrowband measurement accuracy improvements for NB-IoT
Ericsson

R1-1719367
NPRACH false alarm reduction for NB-IoT
Ericsson

R1-1719368
NPRACH range enhancements for NB-IoT
Ericsson

R1-1719369
Small-cell support for NB-IoT
Ericsson

R1-1719473
Use cases and design for physical layer scheduling request
Huawei, HiSilicon

R1-1719474
On support of semi-persistent scheduling
Huawei, HiSilicon

R1-1719479
Remaining details of NB-IoT measurements improvement
Huawei, HiSilicon, Neul

R1-1719480
NPRACH enhancement for cell radius extension
Huawei, HiSilicon

R1-1719481
On NPRACH false alarm reduction due to inter-cell interference
Huawei, HiSilicon

R1-1719482
On the support of NB-IoT small cell
Huawei, HiSilicon

R1-1719720
Considerations on physical layer aspects on SPS in NB-IoT
ZTE, SaneChips

R1-1719721
Details on physical layer SR for NB-IoT
ZTE, SaneChips

R1-1719729
NPRACH range enhancement
ZTE, SaneChips

R1-1719730
NPRACH reliability enhancement  for NB-IoT
ZTE, SaneChips

R1-1719886
Discussion on Scheduling request in NB-IoT
LG Electronics

R1-1719887
RRM measurement enhancement in NB-IoT
LG Electronics

R1-1719888
Preamble structure for NPRACH enhancement
LG Electronics

R1-1719889
Resource configuration for NPRACH enhancement
LG Electronics

R1-1720141
Measurement accuracy improvement in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720142
Support for semi-persistent scheduling in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720143
Design of physical layer scheduling request
Nokia, Nokia Shanghai Bell

R1-1720144
Small cell support in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720145
NPRACH cell range enhancement in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720146
NPRACH reliability enhancement in NB-IoT
Nokia, Nokia Shanghai Bell

R1-1720269
Discussion on scheduling request for NB-IoT
Samsung

R1-1720432
Modulation enhancements for NB-IoT
Qualcomm Incorporated

R1-1720433
Physical layer scheduling request
Qualcomm Incorporated

R1-1720434
Support of small cells
Qualcomm Incorporated

R1-1720435
Improvement of PHY measurements
Qualcomm Incorporated

R1-1720436
NPRACH support for large cell access
Qualcomm Incorporated

R1-1720437
NPRACH Reliability Enhancement
Qualcomm Incorporated

R1-1720438
Phyiscal layer impact of enhancements to RRC Connection Release
Qualcomm Incorporated

R1-1720782
Views on SPS activation and deactivation mechanism
NTT DOCOMO, INC.
