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9.12 Further NR coverage enhancements
Please refer to RP-221858 for detailed scope of the WI on further NR coverage enhancements. 
9.12.1 PRACH coverage enhancements
[112bis-e-R18-Coverage-01] Email discussion on PRACH coverage enhancement by April 26 – Nanxi (China Telecom)

· Check points: April 21, April 26
Agreement
Confirm the following working assumptions.
	Working Assumption

For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.

· Note: Separate RO means that the RO is separated with single PRACH transmission. 

· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.
Working Assumption

For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.

· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.


Agreement

Send LS to inform RAN2 about the 2 confirmed Working Assumptions, and details on how to realize PRACH resource partitioning is up to RAN2.
Conclusion
There is no consensus to support multiple PRACH transmissions within one RACH attempt located at same time instance in Rel-18.

Note: multiple PRACH transmissions within one RACH attempt located at same time instance includes multiple PRACH transmissions in FDMed ROs located at the same time instance and multiple PRACH transmissions with different preambles in the same RO.

Conclusion

There is no consensus to support utilizing different preambles during the multiple PRACH transmissions with the same Tx beam in one attempt.

Agreement

· Multiple PRACH transmissions within one RACH attempt are only performed within one RO group.

· The number of valid ROs in the RO group is equal to one of the configured number(s) of multiple PRACH transmissions.

· Note1: If only one value is configured for multiple PRACH transmissions, then the number of valid ROs in the RO group is equal to this value.

· Note2: If multiple values are configured for multiple PRACH transmissions, for each value, the number of valid ROs in the RO group is equal to the corresponding number of multiple PRACH transmissions.

· Note 3: Valid RO(s) refers to what is defined in existing specification.
Agreement

[Draft] LS R1-2304070 is endorsed in principle by appending RAN1 agreement “Agreement

Send LS to inform RAN2 about the 2 confirmed Working Assumptions, and details on how to realize PRACH resource partitioning is up to RAN2”, as well as fixing the formulation of the LS.
Agreement

Final LS R1-2304141 is endorsed.

Agreement

The starting point of RAR window is after the last symbol of the last valid RO in the RO group corresponding to the multiple PRACH transmissions.

Note: Valid RO(s) refers to what is defined in existing specification, i.e., Section 8.1 in TS 38.213.

Note: The last valid RO is irrespective of whether the PRACH transmission on the last valid RO in the RO group is dropped or not

R1-2304070
[Draft] LS on PRACH coverage enhancement， China Telecom [RAN1]
R1-2304234
Final FL Summary on PRACH coverage enhancements
Moderator (China Telecom)
R1-2303962
FL Summary#4 on PRACH coverage enhancements
Moderator (China Telecom)
R1-2303961
FL Summary#3 on PRACH coverage enhancements
Moderator (China Telecom)
R1-2303960
FL Summary#2 on PRACH coverage enhancements
Moderator (China Telecom)
R1-2303959
FL Summary#1 on PRACH coverage enhancements
Moderator (China Telecom)
R1-2302350
Discussion on PRACH coverage enhancements
Huawei, HiSilicon

R1-2302509
Discussions on remaining issues of PRACH coverage enhancements
vivo

R1-2302573
PRACH coverage enhancements
OPPO

R1-2302623
Discussion on PRACH coverage enhancements
Spreadtrum Communications

R1-2302690
PRACH coverage enhancements
CATT

R1-2302759
Discussion on PRACH coverage enhancements
ZTE

R1-2302818
Discussions on PRACH coverage enhancement
Intel Corporation

R1-2302834
PRACH coverage enhancements
TCL Communication Ltd.

Withdrawn

R1-2302835
PRACH coverage enhancements
TCL Communication Ltd.

R1-2302863
PRACH Coverage Enhancement using Multiple PRACH Transmissions
Sony

R1-2302880
PRACH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2302885
Discussion on PRACH coverage enhancements
Panasonic

R1-2302915
Discussion on PRACH coverage enhancements
Fujitsu

R1-2302970
Discussion on PRACH coverage enhancements
xiaomi

R1-2303034
Discussion on PRACH coverage enhancement
China Telecom

R1-2303086
Discussion on solutions for NR PRACH coverage enhancement
Mavenir

R1-2303090
PRACH coverage enhancements
Lenovo

R1-2303153
PRACH coverage enhancements
Samsung

R1-2303206
PRACH coverage enhancements
ETRI

R1-2303209
Discussion on PRACH coverage enhancements
Quectel

R1-2303256
Discussion on PRACH coverage enhancements
CMCC

R1-2303353
On PRACH coverage enhancements
MediaTek Inc.

R1-2303411
Discussion on CFRA for Multiple PRACH Transmission
FGI

R1-2303453
Discussion on PRACH coverage enhancements 
InterDigital, Inc.

R1-2303508
Discussion on PRACH coverage enhancement
Apple

R1-2303615
PRACH Coverage Enhancements
Qualcomm Incorporated

R1-2303640
Views on multiple PRACH transmission for coverage enhancement
Sharp

R1-2303661
Discussion on PRACH coverage enhancement
Ericsson

R1-2303681
Discussion on PRACH coverage enhancement
NEC

R1-2303731
Discussion on PRACH coverage enhancements
NTT DOCOMO, INC.

R1-2303750
Discussion on PRACH repeated transmission for NR coverage enhancement
LG Electronics

9.12.2 Power domain enhancements

[112bis-e-R18-Coverage-02] Email discussion on power domain enhancements by April 26 – Marco (Nokia)

· Check points: April 21, April 26
Agreement
· If FDSS-SE is supported in Rel-18, DMRS are mapped on PRBs of both inband and extension and gNB can assume that they are filtered using the same Tx shaping filter as data.

· FFS: whether and which optimizations to Rel-15 and/or Rel-16 DMRS, including sequence extension and/or mapping, to be used with FDSS-SE, are needed.

· Note: whether this will have RAN1 specification impact (if any) is a separate discussion and subject to RAN4’s conclusion to support FDSS-SE as one MPR/PAR reduction solution for Rel-18 (if any).

 

Observation

· RAN1 discussed advantages and disadvantages of solutions included in R1-2302270 (R4-2303701) on enhancements to realize increasing UE power high limit for CA and DC. Pros and cons of the inclusion in the PHR report of at least one of the following quantities have been analyzed for different reporting mechanisms, triggers, and reporting periodicities:

· ∆PPowerClass 
· Power class
· P-MPR 

· Start and length of evaluation period for power class fallback

· Estimated duration of power class fallback

· Estimated duration over which UE can sustain Pcmax before additional P-MPR is required

· Sustainable duty cycle to prevent a fallback

· Energy/power availability
Note: Discussion is still ongoing, and its full current content can be found in Section 2.1.2 of R1-2303924.

R1-2303925
FL summary of power domain enhancements (AI 9.12.2)
Moderator(Nokia)
R1-2303924
FL summary of power domain enhancements (AI 9.12.2)
Moderator(Nokia)
R1-2303923
FL summary of power domain enhancements (AI 9.12.2)
Moderator(Nokia)
R1-2303922
FL summary of power domain enhancements (AI 9.12.2)
Moderator(Nokia)
R1-2303921
FL summary of power domain enhancements (AI 9.12.2)
Moderator(Nokia)
R1-2302351
Discussion on coverage enhancement in power domain
Huawei, HiSilicon

R1-2302510
Discussions on remaining issues of power domain enhancements
vivo

R1-2302574
The study of power domain enhancements
OPPO

R1-2302624
Discussion on power domain enhancements
Spreadtrum Communications

R1-2302691
Discussion on MPR/PAR reduction enhancements
CATT

R1-2302760
Discussion on power domain enhancements
ZTE

R1-2302787
Discussions on power domain enhancement
Intel Corporation

R1-2302864
Considerations on tone reservation for PAPR reduction
Sony

R1-2302881
RAN1 impacts for power domain enhancements
Nokia, Nokia Shanghai Bell

R1-2302886
Discussion on power domain enhancements
Panasonic

R1-2302916
Discussion on Power domain enhancements
Fujitsu

R1-2302971
Discussion on power domain enhancements
Xiaomi

R1-2303035
Discussion on power domain enhancements
China Telecom

R1-2303091
Power domain enhancements
Lenovo

R1-2303154
Power domain enhancements
Samsung

R1-2303257
Discussion on power domain enhancements
CMCC

R1-2303354
Views on power domain enhancements
MediaTek Inc.

R1-2303454
Discussion on power domain enhancements 
InterDigital, Inc.

R1-2303509
Discussion on power domain coverage enhancement
Apple

R1-2303616
Power-domain enhancements
Qualcomm Incorporated

R1-2303658
Discussion on power domain enhancements
Google Inc.

R1-2303662
Power Domain Enhancement Schemes and Performance
Ericsson

R1-2303732
Discussion on power domain enhancements
NTT DOCOMO, INC.

R1-2303751
Discussion on Power Domain Enhancements
LG Electronics

R1-2303767
Power domain enhancements for Rel-18 CovEnh
Sharp

R1-2303777
DMRS design for power domain enhancements
Indian Institute of Tech (H)
9.12.3 Dynamic switching between DFT-S-OFDM and CP-OFDM

[112bis-e-R18-Coverage-03] Email discussion on dynamic switching between DFT-S-OFDM and CP-OFDM by April 26 – Paul (IDC)

· Check points: April 21, April 26
Agreement
For DCI format 0_1/0_2 containing dynamic waveform indication, bit width of each field is set to the maximum between the bit width of the field if transform precoding is disabled and the bit width of the field if transform precoding is enabled, if different.

· If, for the waveform indicated in the DCI, the bit width N of a field would be smaller than the bit width of the field set as per the above, UE decodes the field using N least significant bits. If N=0, the UE ignores the field for the indicated waveform.
Agreement

For potential enhancements to assist the scheduler in determining waveform switching, RAN1 to select 1 from the following options:

· Option 1: Reporting of power headroom information for a reference PUSCH using target waveform different from waveform of actual PUSCH.

· Details FFS.

· Note: reporting PH information for both waveforms is not precluded.

· Note: additional trigger for PH for reference PUSCH is not precluded.

· Option 2: New trigger of power headroom report based on waveform switching event.

· Details FFS.

· Option 3: Both Option 1 and Option 2.

· Details FFS.

· Option 4: No enhancement.

Conclusion
For PUSCH transmission scheduled by C-RNTI with DCI format 0_0, UE considers transform precoding enabled or disabled according to msg3-transformPrecoder as in legacy.

Agreement
Dynamic waveform switching is configured separately for each BWP, within PUSCH-Config.
Agreement
For UE configured with multi-PUSCH scheduling in time domain in a carrier (i.e. pusch-TimeDomainAllocationListForMultiPUSCH), DCI format 0_1 supports 1-bit field for dynamic waveform switching indication.
· When configured, 1-bit field indicates waveform for all scheduled PUSCH transmissions.
Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, and useInterlacePUCCH-PUSCH is not configured, downselect between following options:

· Option 1 (configuration restriction with error case handling):

· UE does not expect resourceAllocation set to resourceAllocationType0.
· If DFT-S-OFDM is indicated and resourceAllocation set to dynamicSwitch, UE does not expect MSB of FDRA field set to 0. 
· Option 2 (UE only uses resourceAllocation if CP-OFDM is indicated):

· If DFT-S-OFDM is indicated, UE applies type 1 resource allocation.
· If CP-OFDM is indicated, UE applies resource allocation according to resourceAllocation IE.
· Size of FDRA field is aligned between size for type 1 resource allocation and size according to resourceAllocation IE.

Agreement
For PUSCH scheduled by DCI format 0_1/0_2 with dynamic waveform switching indication field configured, downselect between following options:

· Option 1 (configuration restriction with error case handling):

· UE does not expect dmrs-Type to be set to type2.
· Option 2 (UE only uses dmrs-Type if CP-OFDM is indicated):

· If DFT-S-OFDM is indicated, UE applies DMRS type 1.
· If CP-OFDM is indicated, UE applies DMRS type according to dmrs-Type.
Agreement
For configuration of 1-bit dynamic waveform switching indication in DCI format 0_1/0_2 per a carrier, downselect between following options:

· Option 1: Separate configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.

· Option 2: Common configuration of presence of dynamic waveform switching field for DCI format 0_1 and DCI format 0_2.

R1-2303788
Summary #1 on dynamic switching between DFT-S-OFDM and CP-OFDM
Moderator (InterDigital, Inc.)

R1-2303789
Summary #2 on dynamic switching between DFT-S-OFDM and CP-OFDM
Moderator (InterDigital, Inc.)

R1-2303790
Summary #3 on dynamic switching between DFT-S-OFDM and CP-OFDM
Moderator (InterDigital, Inc.)

R1-2304121
Summary #4 on dynamic switching between DFT-S-OFDM and CP-OFDM
Moderator (InterDigital, Inc.)

R1-2304222
Summary #5 on dynamic switching between DFT-S-OFDM and CP-OFDM
Moderator (InterDigital, Inc.)

R1-2302352
Discussion on dynamic waveform switching for coverage enhancement
Huawei, HiSilicon

R1-2302511
Discussions on remaining issues of dynamic waveform switching
vivo

R1-2302575
Considerations on dynamic switching between DFT-S-OFDM and CP-OFDM
OPPO

R1-2302625
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
Spreadtrum Communications

R1-2302692
Dynamic switching between DFT-S-OFDM and CP-OFDM
CATT

R1-2302761
Discussion on dynamic waveform switching
ZTE

R1-2302788
Dynamic switching between DFT-S-OFDM and CP-OFDM waveform
Intel Corporation

R1-2302865
Considerations on dynamic waveform switching for various PUSCH types
Sony

R1-2302882
Dynamic switching between DFT-s-OFDM and CP-OFDM
Nokia, Nokia Shanghai Bell

R1-2302972
Discussion on dynamic switching between DFT-s-OFDM and CP-OFDM
Xiaomi

R1-2303018
Dynamic switching between DFT-S-OFDM and CP-OFDM
InterDigital, Inc.

R1-2303036
Discussion on dynamic waveform switching between DFT-s-OFDM and CP-OFDM
China Telecom

R1-2303039
Discussion on dynamic waveform switching
Panasonic

R1-2303085
Discussion on solutions for NR dynamic switching between DFT-S-OFDM and CP-OFDM


Mavenir

R1-2303092
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
Lenovo

R1-2303155
Dynamic switching between DFT-S-OFDM and CP-OFDM
Samsung

R1-2303207
Dynamic switching between DFT-S-OFDM and CP-OFDM
ETRI

R1-2303258
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
CMCC

R1-2303355
Dynamic switching between waveforms
MediaTek Inc.

R1-2303382
Discussion of dynamic switching between DFT-S-OFDM and CP-OFDM
Transsion Holdings

R1-2303510
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
Apple

R1-2303617
Dynamic switching between DFT-S-OFDM and CP-OFDM
Qualcomm Incorporated

R1-2303641
Dynamic switching between DFT-S-OFDM and CP-OFDM for Rel-18 CovEnh
Sharp

R1-2303644
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
Google Inc.

R1-2303663
Discussion on Dynamic UL Waveform Switching
Ericsson

R1-2303682
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
NEC

R1-2303733
Discussion on dynamic switching between DFT-S-OFDM and CP-OFDM
NTT DOCOMO, INC.

R1-2303752
Discussion on dynamic waveform switching for NR coverage enhancement
LG Electronics

