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9.14 Further NR coverage enhancements
Please refer to RP-221858 for detailed scope of the WI on further NR coverage enhancements. 
R1-2208783
Work plan for Rel-18 WI on Further NR coverage enhancements
China Telecom

9.14.1
PRACH coverage enhancements
[110bis-e-R18-Coverage-01] Email discussion on PRACH coverage enhancement by October 19 – Nanxi (China Telecom)

· Check points: October 14, October 19

Proposal 2-b

· For multiple PRACH transmissions with same beam, at least ROs located at different time instances can be utilized for the transmissions.

· FFS: whether the starting RB of RO can be different at different time instances is supported for multiple PRACH transmissions.
· FFS: FDM of RO
Proposal 3
· For multiple PRACH transmissions with same beams, at least same PRACH preamble is utilized during the multiple PRACH transmissions.
· FFS: whether a different preambles can be utilized in different PRACH all transmissions during the multiple PRACH transmissions for re-transmission.

· FFS: whether only applied to CBRA.
Support to use same PRACH preamble: Intel, CATT, FGI, DOCOMO, Panasonic, Qualcomm, LG, vivo, Samsung, CMCC, Spreadtrum, Lenovo, Nokia/NSB, Sony, MediaTek, ETRI, InterDigital, Fujitsu, Huawei, HiSilicon, Ericsson, Sharp, OPPO, Apple
FFS study different preambles during the multiple PRACH transmissions: Samsung, ZTE, Ericsson
Proposal 6
For multiple PRACH transmissions with same beams, at least new SSB-RSRP threshold(s) can be introduced for indicating are used to determine the number of PRACH transmissions.

· FFS detailed scheme, e.g., the number of SSB-RSRP thresholds or whether other measured/computed metrics or conditions should be used together with SSB-RSRP thresholds.
· FFS: linkage to the SS-RSRP threshold for Msg3 repetition request.

· FFS: whether only applied to CBRA
· FFS: whether multiple PRACH transmissions is enabled only when the transmission power or number of PRACH retransmissions reaching a threshold.

· FFS: whether multiple PRACH transmissions is enabled only UE reaches maximum transmission power for PRACH transmission.

Support: CATT, FGI, DOCOMO, Panasonic, Qualcomm, vivo, Samsung, Spreadtrum, ZTE, Lenovo, Nokia/NSB, Sony, MediaTek, ETRI, InterDigital, Huawei, HiSilicon, NEC, Sharp, OPPO, Apple
Proposal 7
For multiple PRACH transmissions with same beams, down-select one option from the following options.

· Option 1: Transmission power ramping is not applied during the multiple PRACH transmissions. 

· The same measurement of the same reference signal to calculate the pathloss is applied for each PRACH transmissions.

· FFS: The initial power and power ramping step.
Support: CATT, FGI, Panasonic, Qualcomm, LG, Samsung, CMCC, Spreadtrum, Lenovo, Nokia/NSB, Sony, ETRI, InterDigital, Fujitsu, NEC, Ericsson, Sharp, OPPO, Apple
· Option 2: Transmission power ramping can be is applied per PRACH transmission during the multiple PRACH transmissions.

· FFS: The initial power and power ramping step.

· FFS: The same measurement of the same reference signal to calculate the pathloss is applied for each PRACH transmissions.
Support/open: Spreadtrum, ZTE, OPPO
Proposal 5
Working assumption
Support at least {2 ,4, [8]} for the number of multiple PRACH transmissions with same beams.

· FFS other numbers.

Support: Intel, CATT, FGI, DOCOMO, Panasonic, Qualcomm, LG, Samsung, CMCC, Spreadtrum, ZTE, Lenovo, Nokia/NSB, Sony, ETRI, InterDigital, Fujitsu, Huawei, HiSilicon, Sharp, OPPO, Apple
Support to delete 8: vivo
R1-2210318
R1-2208411
Discussion on PRACH coverage enhancements
Huawei, HiSilicon

R1-2208488
Discussion on PRACH coverage enhancements
ZTE

R1-2208575
Discussion on PRACH coverage enhancements
Spreadtrum Communications

R1-2208671
Discussions on PRACH coverage enhancements
vivo

R1-2208784
Discussion on PRACH coverage enhancement
China Telecom

R1-2208846
PRACH coverage enhancements
OPPO

R1-2208963
PRACH coverage enhancements
CATT

R1-2209001
PRACH coverage enhancements
TCL Communication Ltd.

R1-2209025
Discussion on PRACH Coverage Enhancement
Fujitsu

R1-2209078
Discussions on PRACH coverage enhancement
Intel Corporation

R1-2209116
PRACH Coverage Enhancement using Multi PRACH Transmissions
Sony

R1-2209130
Discussion on PRACH coverage enhancements
Panasonic

R1-2209159
Discussion on PRACH coverage enhancement
NEC

R1-2209223
PRACH coverage enhancements
Lenovo

R1-2209249
Discussion on solutions for NR PRACH coverage enhancement
Mavenir

R1-2209272
Discussion on PRACH coverage enhancements
xiaomi

R1-2209363
Discussion on PRACH coverage enhancements
CMCC

R1-2209412
PRACH coverage enhancements
ETRI

R1-2209415
Discussion on triggering multiple PRACH transmissions
FGI

R1-2209521
Enhancements for PRACH coverage
MediaTek Inc.

R1-2209608
Discussion on PRACH coverage enhancement
Apple

R1-2209661
Discussion on PRACH repetition
InterDigital, Inc.

R1-2209672
Discussion on PRACH coverage enhancement
Ericsson

R1-2209759
PRACH coverage enhancements
Samsung

R1-2209788
Views on multiple PRACH transmission for coverage enhancement
Sharp

R1-2209803
Discussion on PRACH repeated transmission for NR coverage enhancement
LG Electronics

R1-2209925
Discussion on PRACH coverage enhancements
NTT DOCOMO, INC.

R1-2210013
PRACH Coverage Enhancements
Qualcomm Incorporated

R1-2210165
PRACH coverage enhancements
Nokia, Nokia Shanghai Bell

9.14.2
Power domain enhancements
[110bis-e-R18-Coverage-02] Email discussion on power domain enhancements by October 19 – Marco (Nokia)

· Check points: October 14, October 19

Agreement
The following work split principles will be adopted in RAN1 for power domain enhancement throughout Rel-18 from RAN1 perspective and send LS to RAN4 in this meeting:

· RAN1 performs link level simulations of candidate solutions for power domain enhancements to study at least the SNR variation, PAPR/CM, and EVM, brought by each solution.

· Transparent MPR/PAR reduction solutions can be considered as a benchmark for studying the performance of non-transparent solutions.

· RAN1 is not expected to perform RF simulations of candidate solutions for power domain enhancements
· Results of RF simulations can be included in RAN1 contributions
· RAN1 will assess RAN1 specification impact of candidate MPR/PAR reduction solutions

· A list of candidate solutions, including necessary parameters, from RAN1 perspective should be ready before the end of RAN1 #111, and should be included in an LS to RAN4.
· RAN1 understands that RAN4 is responsible for selecting the Rel-18 MPR/PAR reduction solution, if any.

R1-2210323
R1-2208412
Discussion on coverage enhancement in power domain
Huawei, HiSilicon

R1-2208489
Discussion on power domain enhancements
ZTE

R1-2208576
Discussion on power domain enhancements
Spreadtrum Communications

R1-2208672
Discussions on power domain enhancements
vivo

R1-2208847
The study of power domain enhancements
OPPO

R1-2208964
Discussion on power domain enhancements
CATT

R1-2209026
Discussion on power domain enhancements for CA/DC
Fujitsu

R1-2209079
Discussions on power domain enhancement
Intel Corporation

R1-2209224
Power domain enhancements
Lenovo

R1-2209364
Discussion on power domain enhancements
CMCC

R1-2209522
Discussion on power-domain enhancements
MediaTek Inc.

R1-2209609
Discussion on power domain coverage enhancement
Apple

R1-2209662
Uplink power enhancements
InterDigital, Inc.

R1-2209673
Power Domain Enhancement Evaluation Methodology and Schemes
Ericsson

R1-2209760
Power domain enhancements
Samsung

R1-2209789
Power domain enhancements for Rel-18 CovEnh
Sharp

R1-2209926
Discussion on power domain enhancements
NTT DOCOMO, INC.

R1-2210014
Power-domain enhancements
Qualcomm Incorporated

R1-2210166
RAN1 impacts for power domain enhancements
Nokia, Nokia Shanghai Bell
9.14.3
Dynamic switching between DFT-S-OFDM and CP-OFDM
[110bis-e-R18-Coverage-03] Email discussion on dynamic switching between DFT-S-OFDM and CP-OFDM by October 19 – Paul (IDC)

· Check points: October 14, October 19

FL proposal 1-1: Dynamic waveform switching enhancement in R18 is only applicable to PUSCH channel.

FL proposal 1-2v2: Dynamic waveform switching enhancement in R18 is applicable to at least PUSCH dynamically scheduled by DCI format 0_1/0_2. 

FL proposal 2-1v2: RAN1 to consider support one or more of the following options for the dynamic waveform indication in R18:

Alt 1: Indication from an UL scheduling DCI

· Alt 1-A: New field in scheduling DCI

· Alt 1-B: Reuse existing field in scheduling DCI

· Alt 1-B-1: Explicit indication by overloading/repurposing field, e.g.

· Add one column to TDRA table

· Add one column to MCS table(s)

· Other solutions not precluded
· Alt 1-B-2: Implicit determination from condition(s) on scheduling information, e.g.

· RA type, MSB of RA

· Number of RBs (below threshold or multiple of 2,3,5)

· Location of RB allocation within carrier and the associated MPR
· MCS below threshold

· Number of DMRS CDM group(s) without data

· Precoding information and number of layers

· SRI

· Condition over multiple types of scheduling information

· Other types of scheduling information not precluded
· Indicated waveform applies at least to the scheduled PUSCH transmission

· FFS: Whether it also applies to subsequent transmissions, and of which type

· At least DCI formats 0_1/0_2 can contain the indication

· FFS: DCI format 0_0

· FFS: Additional conditions for the scheduling DCI (e.g. PDCCH occasion, RNTI, Search space, latest PHR reported by the UE)

Alt 2: Indication from MAC CE
· FFS: Types of subsequent transmissions to which indication is applicable
Alt 3: Indication from a non-UL scheduling DCI

· FFS: DCI formats that can provide the indication (e.g. Downlink DCI, UE-group common DCI)

· FFS: Types of subsequent transmissions to which indication is applicable

FL proposal 3-1: RAN1 to study and if necessary, specify, enhancements to assist the scheduler in determining when to indicate waveform switching, such as:

· Reporting information on power headroom and/or Pcmax for a waveform

· Reporting change on power headroom and/or Pcmax assuming change of waveform

· Other solutions are not precluded
FL proposal 1-3: For studying potential applicability of dynamic waveform switching enhancement to PUSCH dynamically scheduled by DCI format 0_0, RAN1 to focus on the case that the indication is not contained in the DCI format 0_0. 

FL proposal 1-4: RAN1 to focus on the case of PUSCH scheduled by dynamic grant for the applicability of dynamic waveform switching indication.

· Applicability to PUSCH scheduled by configured grant is considered with lower priority.
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R1-2208413
Discussion on dynamic waveform switching for coverage enhancement
Huawei, HiSilicon

R1-2208490
Discussion on dynamic waveform switching
ZTE

R1-2208577
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
Spreadtrum Communications

R1-2208673
Discussions on dynamic switching between DFT-S-OFDM and CP-OFDM
vivo

R1-2208785
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
China Telecom

R1-2208848
Supporting of dynamic switching between DFT-S-OFDM and CP-OFDM
OPPO

R1-2208965
Dynamic switching between DFT-S-OFDM and CP-OFDM
CATT

R1-2209080
Dynamic switching between DFT-S-OFDM and CP-OFDM waveform
Intel Corporation

R1-2209117
Considerations on dynamic waveform switching for NR UL
Sony

R1-2209160
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
NEC

R1-2209162
Discussion on dynamic waveform switching
Panasonic

R1-2209205
Dynamic switching between DFT-S-OFDM and CP-OFDM
InterDigital, Inc.

R1-2209225
Discussion on dynamic switching between DFT-s-OFDM and CP-OFDM
Lenovo

R1-2209248
Discussion on solutions for NR dynamic switching between DFT-S-OFDM and CP-OFDM


Mavenir

R1-2209273
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
xiaomi

R1-2209365
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
CMCC

R1-2209413
Dynamic switching between DFT-S-OFDM and CP-OFDM
ETRI

R1-2209433
Discussion on Dynamic switching between DFT-s-OFDM and CP-OFDM
Fujitsu Limited

R1-2209523
Discussion on dynamic switching between waveforms
MediaTek Inc.

R1-2209610
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
Apple

R1-2209674
Discussion on Dynamic UL Waveform Switching
Ericsson

R1-2209761
Dynamic switching between DFT-S-OFDM and CP-OFDM
Samsung

R1-2209790
Dynamic switching between DFT-S-OFDM and CP-OFDM for Rel-18 CovEnh
Sharp

R1-2209804
Discussion on dynamic waveform switching for NR coverage enhancement
LG Electronics

R1-2209927
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
NTT DOCOMO, INC.

R1-2210015
Dynamic switching between DFT-S-OFDM and CP-OFDM
Qualcomm Incorporated

R1-2210115
Discussion on Dynamic switching between DFT-S-OFDM and CP-OFDM
CEWiT

R1-2210167
Dynamic switching between DFT-s-OFDM and CP-OFDM
Nokia, Nokia Shanghai Bell
