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Physical Layer Enhancements for NR URLLC
Source: Ad-hoc Chair (Samsung)
1.1.1 Physical Layer Enhancements for NR URLLC
NR_L1enh_URLLC-Core; WID in RP-191584. Please refer to the WID for detailed scoping
Also include:

· NR_IIOT-Core; WID in RP-192324. Please refer to the WID for detailed scoping
Also refer to RP-192287 for some details on down-scoping
R1-1913193
Introduction of Industrial IoT
Samsung

R1-1913194
Introduction of Physical Layer Enhancements for URLLC
Qualcomm

R1-1913195
Introduction of eURLLC support
Ericsson

R1-1913196
Introduction of Physical Layer Enhancements for NR URLLC
Huawei

R1-1913197
Introduction of Ultra Reliable Low Latency Communications Enhancements
Samsung

R1-1913198
Introduction of NR URLLC support
Nokia

Note: the above draft CRs are already endorsed by email

R1-1913565
[Draft] Response LS on LCP Restriction for Dynamic Grant
Qualcomm

Agreement

Send an LS to RAN2 with the following part removed from R1-1913565

“Based on the conclusion above, two dynamically granted PUSCH cannot overlap in the time domain on the same carrier. However,”

The LS is endorsed in R1-191XXXX.
1.1.1.1 PDCCH enhancements
R1-1913267
Agreements:
Support additional 1 or 2 bits for “Transmission configuration indication” in DCI format 1_2 

· The candidate value of range for tci-PresentInDCI-ForDCIFormat1_2 is {1, 2, 3} 

· 0 bit for “Transmission configuration indication” in DCI format 1_2 if tci-PresentInDCI-ForDCIFormat1_2 is not configured
· Same RRC configuration on the TCI state list for DCI format 1_1 and DCI format 1_2

· Same TCI states for DCI format 1_1 and DCI format 1_2 are activated by MAC CE

· If 1 bit is configured, then the first two TCI states activated by MAC CE can be dynamically indicated by this 1 bit for single TRP
· If 2 bits is configured, then the first four TCI states activated by MAC CE can be dynamically indicated by this 2 bits for single TRP
Agreements:
Support new RRC configuration for “SRS request” in DCI format 0_2 

· Introduce new RRC parameters SRSRequest-ForDCIFormat0_2 with the candidate value {1, 2}. 
· If the RRC parameter SRSRequest-ForDCIFormat0_2 is not configured, then 0 bit for “SRS request” in DCI format 0_2. 

· If the parameter SRSRequest-ForDCIFormat0_2 is configured to value 1, 1 bit is used to indicate one of the first two rows of Table 7.3.1.1.2-24 in TS 38.212 for triggered aperiodic SRS resource set.
·  If the value 2 is configured, 2 bits are used to indicate one of the rows of Table 7.3.1.1.2-24 in TS 38.212 as in Rel-15.
· When UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication. 

Agreements:

Support new RRC configuration for “SRS request” in DCI format 1_2 

· Introduce new RRC parameters SRSRequest-ForDCIFormat1_2 with the candidate value {1, 2}. 
· If the RRC parameter SRSRequest-ForDCIFormat1_2 is not configured, then 0 bit for “SRS request” in DCI format 1_2. 

· If the parameter SRSRequest-ForDCIFormat1_2 is configured to value 1, 1 bit is used to indicate one of the first two rows of Table 7.3.1.1.2-24 in TS 38.212 for triggered aperiodic SRS resource set.
·  If the value 2 is configured, 2 bits are used to indicate one of the rows of Table 7.3.1.1.2-24 in TS 38.212 as in Rel-15.
· When UE is configured with supplementaryUplink, an extra bit (the first bit of the SRS request field) is used for the non-SUL/SUL indication. 

Agreements:

Other entries with K0>0 can also be included in the same TDRA table where new reference of the SLIV is applied to the entries with K0=0 for DCI format 1_2. 

· For other entries (if any) in the same TDRA table, the reference is slot boundary as in Rel-15

R1-1913338
Agreements:

· For “SRS resource indicator” in DCI format 0_2, 

· Introduce new RRC parameters maxMIMO-Layers-ForDCIFormat0_2 and srs-ResourceSetToAddModList-ForDCIFormat0_2 

· The number of bits for SRS resource indicator field in DCI format 0_2 is determined in the same way as Rel-15 DCI format 0_1. 

· Same RRC configuration by Rel-15 higher layer parameter txConfig is applied to both DCI formats 0_1 and 0_2 

Agreements:
For “precoding information and number of layers” in DCI format 0_2 

· Introduce new RRC parameters maxRank-ForDCIFormat0_2 and codebookSubset-ForDCIFormat0_2. 

· The number of bits for precoding information and number of layers in DCI format 0_2 is determined in the same way as Rel-15 DCI format 0_1. 

Agreements:
For “Antenna port” in DCI format 0_2 

· Introduce new RRC parameters dmrs-UplinkForPUSCH-MappingTypeA-ForDCIFormat0_2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0_2. 
· If none of the above two RRC parameters is configured, then 0 bit for “Antenna port” in DCI format 0_2 (the port follows the same port index as in the fallback DCI)

· Otherwise, the number of bits for “Antenna port” in DCI format 0_2 is determined in the same way as Rel-15 DCI format 0_1. 

Agreements:

Support new RRC configuration for “PTRS-DMRS association” in DCI format 0_2 

· Introduce new RRC parameters PTRS-UplinkConfig-ForDCIFormat0_2. 
· Reuse the Rel-15 procedure to determine the field size for PTRS-DMRS association field of DCI format 0_1 for the new DCI format 0_2.

Proposals:

The new reference of SLIV is not applied for cross-carrier scheduling for DCI format 0_2.
R1-1913476
Agreements:

Support 5 bit “modulation and coding scheme” in DCI format 0_2/1_2 as in Rel-15 without any change.

Agreements:

New RRC parameter to support the MCS table selection for DCI format 0_2. Same mechanism as in Rel-15 is used for MCS table selection. 

New RRC parameter to support the MCS table selection for DCI format 1_2. Same mechanism as in Rel-15 is used for MCS table selection. 

· No new RNTI is introduced for the above two agreements

Working assumption:

When the UE is configured with two HARQ-ACK codebooks at least for the case when only one of the two DCI formats (1_1 and 1_2 for DL, 0_1 and 0_2 for UL), configured to support two HARQ-ACK codebooks, is configured to be monitored by the UE, the bit width of the following fields is the maximum of the bit widths for the two configurations corresponding to the two HARQ-ACK codebooks. The necessary number of most significant zero bits can be added to a field to achieve the alignment. 

· PDSCH-to-HARQ_feedback timing indicator 

· Beta offset indicator 

· DAI

· CBGTI & CBGFI (if configured for the low priority HARQ-ACK codebook for DCI format 1_1 and DCI format 0_1)

Proposals:
PDCCH monitoring for both eMBB and URLLC can be configured based on either Rel-15 capability or Rel-16 capability 

· gNB configures which capability is used
· For Rel-16 PDCCH monitoring capability,
· The limit C on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span is the same across different spans within a slot, each span can cover CSS and/or USS
Proposed working assumption:

· Support separate capability signaling of the supported combination (X, Y, () 

· The support of each (X, Y, () can be reported separately for different minimum processing capability. 

· The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56.

· The value of C for combination (4, 3) for 15 kHz and 30 kHz is 32. 
· The value of C for combination (2, 2) for 15 kHz and 30kHz is 18. 

R1-1913541
Summary #4 of 7.2.6.1 PDCCH enhancements
Huawei

Agreement

PDCCH monitoring can be configured based on either Rel-15 capability (i.e. per slot based capability) or Rel-16 capability (i.e. per span based capability) on a serving cell 

· gNB configures which capability is used
· For Rel-16 PDCCH monitoring capability,
· The limit C on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span is the same across different spans within a slot, each span can cover CSS and/or USS
· PDCCH dropping is performed in a span if needed   
· PDCCH overbooking and PDCCH dropping are only allowed on PCell and PSCell
· FFS PDCCH overbooking and PDCCH dropping are not performed in all spans in a slot
· PDCCH overbooking and PDCCH dropping are only performed in the span with CSS present 
· The maximum number of monitored PDCCH candidates per span is
· M1 per span for (2, 2)
· M2 per span for (4, 3)
· M3 per span for (7, 3)
· Note: 

· The total number of monitored PDCCH candidates is not smaller than the limit per slot in Rel-15

· The value of M1, M2 and M3 can be different and SCS dependent 

· Note: PDCCH overbooking and PDCCH dropping are not performed per slot
Agreement

· Support separate UE capability signaling of the supported combination (X, Y, () 

· The support of each (X, Y, () can be reported separately for different minimum processing capability. 

· The value of C for combination (7, 3) for 15 kHz and 30 kHz is 56.

· The value of C for combination (4, 3) for 15 kHz and 30 kHz is [FFS]. 
· The value of C for combination (2, 2) for 15 kHz and 30 kHz is [FFS]. 

· FFS: Different values for 15kHz and 30kHz

Agreement 
UE reports its PDCCH monitoring capability for the following cases:

· Case 1: Capability on the number of CCs with Rel-15 monitoring capability only

· This capability already exists in Rel-15

· Case 2: Capability on the number of CCs with Rel-16 monitoring capability only

· pdcch-BlindDetectionCA-R16 can be smaller than 4
· Case 3: Capability on the number of CCs with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells

· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· Each of pdcch-BlindDetectionCA-R16 and pdcch-BlindDetectionCA-R15 can be smaller than 4
· (The minimum of pdcch-BlindDetectionCA-R15 + The minimum of pdcch-BlindDetectionCA-R16) is not larger than 4
· FFS (the minimum of pdcch-BlindDetectionCA-R15 + the minimum of pdcch-BlindDetectionCA-R16) can be smaller than 4  
· pdcch-BlindDetectionCA-R15 and pdcch-BlindDetectionCA-R16 for the above three cases can be reported separately 
Agreement (RRC impact)
For higher layer parameter pdsch-TimeDomainAllocationList-ForDCIFormat1_2, remove “pdsch-ConfigCommon” from “parent RAN2 IE”
Agreement

The new reference of SLIV is not expected to be configured for a serving cell configured to be scheduled with cross-carrier scheduling

· Applies only for the case of different numerologies

Agreement
It is allowed to configure both DCI format 0_1/1_1 and DCI format 0_2/1_2 to be monitored in a certain search space set for scheduling the same cell. 

· This feature is UE optional 

Agreement

When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional 

Agreement (RRC impact)
For frequency domain resource assignment for the new DCI format 0_2/1_2, resource allocation type 0 is supported without any change from Rel-15
· Support dynamic switching between resource allocation type 0 and type 1 

Agreement

For DCI size alignment,
· Step1: Align the DCI size for DCI format 0_2 and DCI format 1_2 if the number of DCI sizes exceed the DCI size budget
· Step2: If the DCI size budget is still exceeded after Step1, Align the DCI size for DCI format 0_1 and DCI format 1_1 
R1-1911890
PDCCH enhancements for URLLC
Huawei, HiSilicon

R1-1911945
PDCCH Enhancements for NR URLLC
Ericsson

R1-1911963
On PDCCH enhancements for NR URLLC
ZTE

R1-1912030
PDCCH enhancements for URLLC
vivo

R1-1912116
PDCCH enhancements for eURLLC
MediaTek Inc.

R1-1912168
PDCCH enhancements for URLLC
CATT

R1-1912214
On PDCCH enhancements for URLLC
Intel Corporation

R1-1912252
PDCCH enhancements for NR URLLC
Asia Pacific Telecom co. Ltd

R1-1912350
Remaining issues in PDCCH Enhancements
Sony

R1-1912396
PDCCH enhancements for NR URLLC
LG Electronics

R1-1912472
DL Control for URLLC
Samsung

R1-1912511
On PDCCH enhancements for NR URLLC
Nokia, Nokia Shanghai Bell

R1-1912518
PDCCH enhancements for URLLC
OPPO

R1-1912565
Discussion on PDCCH enhancements for URLLC
Spreadtrum Communications

R1-1912728
PDCCH enhancements for eURLLC
InterDigital, Inc.

R1-1912747
PDCCH enhancements for NR URLLC
Panasonic Corporation

R1-1912768
Discussion on PDCCH enhancements for NR eURLLC
Sharp

R1-1912816
Remaining Issues on PDCCH enhancements for eURLLC
Apple Inc.

R1-1912850
PDCCH enhancements for URLLC
Motorola Mobility, Lenovo

R1-1912885
PDCCH enhancements for URLLC
NTT DOCOMO, INC.

R1-1912959
PDCCH Enhancements for eURLLC
Qualcomm Incorporated

R1-1913067
Remaining issues on DCI enhancement for NR URLLC
WILUS Inc.

1.1.1.2 UCI enhancements
Including i) more than one PUCCH for HARQ-ACK transmission within a slot; ii) at least two HARQ-ACK codebooks simultaneously constructed, intended for supporting different service types for a UE; iii) UL data/control and control/control resource collision as detailed in RP-192324
R1-1913241
Summary on UCI enhancements for URLLC

OPPO

R1-1913361
Working assumption:

When a single PDSCH/PUSCH processing timeline is configured in the carrier, at least when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities. 

· 1-bit field in DCI can be configured as the PHY identification of the priority
· No indication of different priorities by DCI formats 0_0/1_0
Working assumption:

· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 
· Can be revisited especially if there is update from RAN2

R1-1913430
Agreements:

No PHY priority is defined for PRACH for intra-UE collision handling within a carrier.
· It is per UE implementation for handling the collision.

Agreements:

· P/SP-SRS and A-SRS triggered by DCI format 2_3 are treated with low priority.

· FFS the priority of A-SRS triggered by other DCI formats – revisit on Friday
Agreements:

· The priority of a PUCCH-BFR resource is indicated the same way as a SR resource

R1-1913535
Summary#3 on UCI enhancements for URLLC
OPPO

Conclusion

· Activation DCI complementing or overwriting the RRC configured priority of Type2 CG PUSCH is not supported in Rel-16
· Reuse R15 CG-UCI-OnPUSCH for both Type 1 and Type 2 CG PUSCH.
Conclusion

Activation DCI complementing or overwriting the RRC configured priority of SPS PDSCH is not supported in Rel-16
Agreement
To resolve collision between UL transmissions, a UE performs the following: 

· Step 1: Resolve collision between UL transmissions with same priority. 

· Step 2: Resolve collision between UL transmissions with different priorities.

Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority transmission, where

· Tproc,2 is correponding to UE processing time capability for the carrier. 

· Value d1 is the time duration corresponding to 0,1,2 symbols reported by UE capability
· Note: d_2,1=0 is for cancellation
· The minimum processing time of the high priority channel is extended by d2 symbols
· Value d2 is the time duration corresponding to 0,1,2 symbols reported by UE capability
The overlapping condition is per repetition of the uplink transmission
Agreement
When a high-priority UL transmission overlaps with a low-priority UL transmission in a slot, 

· The UE is not expected to be scheduled to transmit in the non-overlapping canceled symbols
R1-1911891
UCI enhancements for URLLC
Huawei, HiSilicon

R1-1911946
UCI Enhancements for NR URLLC
Ericsson

R1-1911964
UL control enhancements for NR URLLC
ZTE

R1-1911994
Discussion on UCI enhancement for URLLC
Beijing Xiaomi Mobile Software

R1-1912031
UCI enhancements for URLLC
vivo

R1-1912117
UCI enhancements for URLLC
MediaTek Inc.

R1-1912126
UCI enhancements for URLLC
Fujitsu

R1-1912169
UCI enhancements for URLLC
CATT

R1-1912215
On UCI enhancements for URLLC
Intel Corporation

R1-1912253
UCI enhancements for NR URLLC
Asia Pacific Telecom co. Ltd

R1-1912351
Remaining issues in UCI Enhancements
Sony

R1-1912397
UCI enhancements for NR URLLC
LG Electronics

R1-1912473
UL Control for URLLC
Samsung

R1-1912512
On UCI Enhancements for NR URLLC
Nokia, Nokia Shanghai Bell

R1-1912519
UCI enhancements for URLLC
OPPO

R1-1912527
Remaining issues on UCI enhancements for URLLC
China Telecommunications

R1-1912539
Discussion on UCI enhancements for URLLC
CMCC

R1-1912566
Discussion on UCI enhancements for URLLC
Spreadtrum Communications

R1-1912642
UCI enhancements
ETRI

R1-1912653
UCI enhancements for NR URLLC
NEC

R1-1912729
UCI enhancements for eURLLC
InterDigital, inc.

R1-1912748
Discussion on UCI enhancement for URLLC
Panasonic Corporation

R1-1912769
Remaining issues of UCI enhancements for eURLLC
Sharp

R1-1912817
Remaining Issues on UCI Enhancements for eURLLC
Apple Inc.

R1-1912851
UCI enhancement for URLLC
Motorola Mobility, Lenovo

R1-1912859
Remaining details on UCI enhancements
ITRI

R1-1912886
UCI enhancements for URLLC
NTT DOCOMO, INC.

R1-1912960
UCI Enhancements for eURLLC
Qualcomm Incorporated

R1-1913068
Remaining issues on UCI enhancement for NR URLLC
WILUS Inc.

1.1.1.3 PUSCH enhancements
R1-1913242
Summary #1 of PUSCH enhancements for NR eURLLC (AI 7.2.6.3)
Nokia

Agreements:

· For the initial Type 2 CG PUSCH transmission, the TDRA table follows the activating DCI.
· For the initial Type 2 CG PUSCH transmission with PUSCH repetition type A or B, the number of repetitions is provided by the activating DCI via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.

Agreements:

· For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, 
· If one and only one of DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B, the TDRA table corresponding to the DCI format (0_1 or 0_2) configured with PUSCH repetition type B is used. 
· If both 0_1 and 0_2 are configured with PUSCH repetition type B, the TDRA table corresponding to DCI format 0_1 is used.

· Note: For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, the case of none of the DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B is an error case

· For the initial Type 1 CG PUSCH transmission, if it is configured with PUSCH repetition type A, use the TDRA table for USS in Rel-15.
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition, the number of repetitions is provided via numberofrepetitions if it is present in the corresponding TDRA table; otherwise, the number of repetitions is provided by repK.

· FFS the value range of repK is extended for R16 repetition type A and/or type B

Agreements:

· For PUSCH repetition type B, L<=14

Agreements:

For PUSCH repetition type B, support the following frequency hopping:
· Inter-PUSCH-repetition FH

· Details FFS

· Inter-slot FH

· FFS Intra-PUSCH-repetition FH

R1-1913516
Agreements:

The column on the number of repetitions numberofrepetitions is always present in PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 and PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_2.

· For DG with PUSCH repetition type A, if numberofrepetitions is present in the corresponding TDRA table, the number of repetitions is given by numberofrepetitions. Elseif the UE is configured with pusch-AggregationFactor, the number of repetitions is given by pusch-AggregationFactor. Otherwise the number of repetitions is 1.

· For DG with PUSCH repetition type B, the number of repetitions is given by numberofrepetitions.

· Note that pusch-TimeDomainAllocationList-ForDCIformat0_1/2 needs to be configured for PUSCH repetition type B.

Agreements:

For PUSCH repetition type A and type B, the number of bits to indicate numberofrepetitions is 3. 

· {1, 2, [3], 4, [6], 7, [8], 12, 16} are supported.

· FFS whether to have a limit on the number of nominal repetitions in a slot

Agreements:

For how to indicate S and L in the TDRA table for PUSCH repetition type B, S and L are separately indicated (4-bit for S and 4-bit for L).

· S is from 0 and [13], L is from [1] to 14.

· Note: The additional restrictions for a particular waveform and/or DMRS mapping type from R15 are still applicable

Agreements:

For both DG and CG with PUSCH repetition type B, the TBS is determined based on L indicated in TDRA table entry reusing Rel-15 mechanism.

Agreements:
For Type 1 CG with PUSCH repetition type B, introduce a new RRC parameter frequencyHopping-PUSCHRepTypeB per CG configuration to indicate the frequency hopping scheme, and reuse Rel-15 parameter frequencyHoppingOffset to determine the frequency locations.

· For Type 1 CG with PUSCH repetition type B, if frequencyHopping-PUSCHRepTypeB is not configured, frequency hopping is not enabled.

Agreements
Introduce a new RRC parameter frequencyHopping-ForDCIFormat0_1.

· This parameter can only be configured when PUSCHRepTypeIndicator-ForDCIFormat0_1 is set to ‘pusch-RepTypeB’.

R1-1913519
Summary #4 of PUSCH enhancements for NR eURLLC (AI 7.2.6.3)
Nokia, Nokia Shanghai Bell
Agreement (RRC impact)
For DG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, introduce a first RRC parameter that indicates one pattern for invalid symbols for PUSCH transmission repetition type B applicable to both DCI format 0_1 and 0_2, and introduce a second RRC parameter for each of DCI format 0_1 and 0_2 to indicate the presence of an additional bit in the DCI to indicate whether the pattern applies or not.

· If the first RRC parameter is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols.

· If the first RRC parameter is configured and the additional bit exists in a DCI, 

· Value ‘0’ means semi-static flexible symbols are used for PUSCH, and segmentation occurs only around semi-static DL symbols.

· Value ‘1’ means that segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.

· If the first RRC parameter is configured and the additional bit does not exist in a DCI, segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH.

· The first RRC parameter reuses the pattern definition of rateMatchPattern in time domain for PDSCH.

Note: Qualcomm has concerns over the above feature in terms of UE complexity. Majority of companies do not see this issue.
Agreement
For CG PUSCH with PUSCH repetition type B, if dynamic SFI is configured, segmentation occurs at least around semi-static DL symbols, which results in actual repetitions.

· If dynamic SFI is received for the entire duration of an actual repetition, an actual repetition is not transmitted if it conflicts with a dynamic DL/flexible symbol.
· If dynamic SFI is not received for at least one symbol of an actual repetition, an actual repetition is not transmitted if it conflicts with a semi-static flexible symbol.
· FFS the handling of semi-statically configured invalid symbols for PUSCH repetition type B transmissions (if supported)
Note that the cancellation behavior is the same as Rel-15, including Rel-15 cancellation timeline
Possible Agreement

Introduce an RRC parameter that configures a value Y in unit of symbols ({1, 2}), indicating that Y semi-static flexible[/UL] symbols immediately following semi-static DL symbols shall not be used for Rel-16 PUSCH transmission. If not configured, Y=0 is assumed.

· If configured, the symbol(s) are treated the same way as semi-static DL symbols for PUSCH repetition type B transmission. 

Agreement

For DG PUSCH with PUSCH repetition type B, the RV for the first repetition is provided by DCI, and RV cycling is done across the repetitions using the RV sequence of {0, 2, 3, 1}.

· FFS “repetition” means nominal or actual repetition

· FFS In case “repetition” means nominal repetition, whether the same RV applies to all the actual repetitions corresponding to a nominal repetition.
Possible Agreement

For CG PUSCH with PUSCH repetition type B, RV cycling is done across repetition following the sequence in repK-RV,

· Option 1: the first repetition uses the first value in repK-RV

· Option 2: in case “repetition” means actual repetition, the first value in repK-RV is applied to the largest actual repetition, and the RV cycling follows that.

· FFS “repetition” means nominal or actual repetition

· FFS In case “repetition” means nominal repetition, whether the same RV applies to all the actual repetitions corresponding to a nominal repetition.

R1-1911892
PUSCH enhancements for URLLC
Huawei, HiSilicon, SIA

R1-1911947
PUSCH Enhancements for NR URLLC
Ericsson

R1-1911965
PUSCH enhancements for NR URLLC
ZTE

R1-1912032
PUSCH enhancements for URLLC
vivo

R1-1912118
On repetition schemes for NR PUSCH
MediaTek Inc.

R1-1912127
PUSCH enhancements for URLLC
Fujitsu

R1-1912170
PUSCH enhancements for URLLC
CATT

R1-1912216
On PUSCH enhancements for URLLC
Intel Corporation

R1-1912352
Remaining issues in PUSCH Enhancements
Sony

R1-1912398
PUSCH enhancements for NR URLLC
LG Electronics

R1-1912474
PUSCH enhancement for eURLLC
Samsung

R1-1912513
On PUSCH enhancements for NR URLLC
Nokia, Nokia Shanghai Bell

R1-1912520
PUSCH enhancements for URLLC
OPPO

R1-1912528
Remaining issues on PUSCH enhancements for URLLC
China Telecommunications

R1-1912581
Discussion on PUSCH enhancements for URLLC
Spreadtrum Communications

R1-1912634
PUSCH enhancements for URLLC
China Unicom

R1-1912733
PUSCH enhancements for eURLLC
InterDigital, Inc.

R1-1912749
On PUSCH enhancements for NR URLLC
Panasonic Corporation

R1-1912770
PUSCH enhancements for NR URLLC
Sharp

R1-1912818
Remaining Issues on PUSCH Enhancements
Apple Inc.

R1-1912852
PUSCH enhancement for URLLC
Motorola Mobility, Lenovo

R1-1912860
PUSCH enhancements for URLLC
ITRI

R1-1912887
PUSCH enhancements for URLLC
NTT DOCOMO, INC.

R1-1912961
PUSCH enhancements for eURLLC
Qualcomm Incorporated

R1-1913031
PUSCH enhancements for URLLC
CAICT

R1-1913069
Remaining issues on PUSCH enhancement for NR URLLC
WILUS Inc.

1.1.1.4 Enhancements to scheduling/HARQ
R1-1913284
Conclusion:

· For Rel. 16 URLLC, no support of out-of-order/overlap PDSCH/HARQ and out-of-order/overlap PUSCH operation. 

R1-1913564
Summary #2 of Enhancements to Scheduling/HARQ
Qualcomm

Possible Conclusion
In Rel. 16 URLLC, the following cases are not supported:

· The UE is not expected to be scheduled with two DG-PUSCH overlap in the time domain on the same carrier.

· The UE is not expected to be scheduled with two PUCCHs carrying HARQ-ACK with different priorities associated with two DG-PDSCHs scheduled on the same carrier overlapping in the time domain.

R1-1911893
Enhancements to scheduling/HARQ
Huawei, HiSilicon

R1-1911948
Scheduling/HARQ Enhancements for NR URLLC
Ericsson

R1-1911966
On scheduling/HARQ enhancements for NR URLLC
ZTE

R1-1912033
Enhancement for Scheduling/HARQ
vivo

R1-1912119
Enhancements to eURLLC scheduling/HARQ
MediaTek Inc.

R1-1912171
Discussion on out-of-order scheduling/HARQ
CATT

R1-1912217
Scheduling & HARQ enhancements for URLLC
Intel Corporation

R1-1912353
Remaining issues in Scheduling Enhancements
Sony

R1-1912399
Enhancements to scheduling/HARQ for NR URLLC
LG Electronics

R1-1912475
On enhancements to scheduling/HARQ for eURLLC
Samsung

R1-1912521
Ehancements to scheduling and HARQ
OPPO

R1-1912635
Discussion on enhancements to scheduling/HARQ for NR URLLC
Nokia, Nokia Shanghai Bell

R1-1912734
Enhancements to Scheduling/HARQ for eURLLC
InterDigital, Inc.

R1-1912750
Discussion on scheduling/HARQ enhancement for URLLC
Panasonic Corporation

R1-1912777
Enhancements to scheduling/HARQ for eURLLC
III

R1-1912819
Discussion on Enhancements to scheduling/HARQ
Apple Inc.

R1-1912888
Enhancements to scheduling/HARQ for URLLC
NTT DOCOMO, INC.

R1-1912962
Enhancements to Scheduling and HARQ for eURLLC
Qualcomm Incorporated

1.1.1.5 Enhanced inter UE Tx prioritization/multiplexing
R1-1912035
Summary#1 of UL inter UE Tx prioritization/multiplexing
vivo

Agreements:

· There is no enhancement to PDCCH monitoring capability (number of BD and non-overlapping CCEs) specifically for UL CI monitoring purpose
Agreements:

· The maximum monitoring periodicity for UL CI is [5] slots 

Agreements:

· Up to X BDs can be configured for UL CI
· FFS per UL CI monitoring occasion or per span

· The value of X is to be concluded during this week
· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs
Agreements:

· The maximum size for dci-PayloadSize-forCI is 126
Agreements:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· {2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot
R1-1913368
Agreements:
· Possible values (16 values) for RRC parameter CI-PayloadSize are 
· {[1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112}
· timeGranularityforCI is defined as number of partitions within the time region, and possible values are
· {1,2,4,7,14,28}
· The configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI
Agreements:
· The frequency region for UL CI is derived by the following
· A RIV indication configured by RRC within value range of (0..37949) (i.e. the same way as IE “locationAndBandwidth” for BWP configuration ), the configuration is per serving cell specific
· The reference point is derived based on the RRC parameter offsetToCarrier (existing parameter, same way as BWP configuration)
· A reference SCS (no RRC configuration) for a serving cell (to handle the case where a UE is configured with multiple BWPs using different SCSs on the serving cell), 
· Use the SCS for the DL BWP carrying UL CI as the reference SCS
Agreements:
· Support per serving cell configuration for the following parameters

· CI-PayloadSize

· timedurationforCI

· timeGranularityforCI

· frequencyRegionforCI

Agreements:

· If a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI.
Agreements:

· The DL symbols indicated by tdd-UL-DL-ConfigurationCommon are excluded from the reference time region for UL CI
· The partition of reference time region is done after excluding the DL symbols
· The symbols used for SSB are also excluded
Agreements:

· Clarification of 2D-bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency region with M partitions in time and N partitions in frequency, and X=M x N
Agreements:
Regarding “FFS whether or not to additionally support multiple of UL CI monitoring periodicity”
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion, no additionally support that the time duration to be multiple of UL CI monitoring periodicity

R1-1913527
Summary#3 of UL inter UE Tx prioritization/multiplexing
vivo

Agreement
To determine the P0 value in case SRI is not configured in the DCI
· Option 1A: The open-loop power control parameter set indication field in the DCI can be configurable to be 1 or 2bits
· P0-PUSCH-Set can provide up to two P0 values
· UE uses the P0 values according to open loop power control indication field in DCI 
· UE use P0 from P0-PUSCH-AlphaSet when
· open-loop power control parameter set indication field is 1bit and “0” is indicated, or
· open-loop power control parameter set indication field is 2bits and “00” is indicated
· Open-loop power control parameter set indication field can be separately configurable for DCI format 0_1 and DCI format 0_2
· If open-loop power control parameter set indication field is not present for a DCI format, use P0 from P0-PUSCH-AlphaSet
· A single configuration of P0-PUSCH-Set applies to both DCI format 0_1 and DCI format 0_2
R1-1911894
UL inter-UE transmission prioritization and multiplexing
Huawei, HiSilicon

R1-1911949
Inter-UE Prioritization and Multiplexing of  UL Transmissions
Ericsson

R1-1911967
UL inter-UE multiplexing between eMBB and URLLC
ZTE

R1-1912034
UL inter UE Tx prioritization for URLLC
vivo

R1-1912120
On uplink inter-UE transmission prioritization and multiplexing
MediaTek Inc.

R1-1912172
Discussion on inter-UE UL multiplexing
CATT

R1-1912218
Enhancements to inter-UE multiplexing
Intel Corporation

R1-1912254
Considerations on UL inter-UE prioritization and multiplexing
Asia Pacific Telecom co. Ltd

R1-1912354
Remaining issues in UL Inter UE transmission prioritisation & multiplexing
Sony

R1-1912400
Discussion on UL inter UE Tx prioritization
LG Electronics

R1-1912476
UL Inter-UE Multiplexing/Prioritization
Samsung

R1-1912522
Inter UE Tx prioritization and multiplexing
OPPO

R1-1912540
Discussion on UL inter UE Tx prioritization/multiplexing
CMCC

R1-1912607
UL inter-UE eMBB and URLLC multiplexing enhancements
Nokia, Nokia Shanghai Bell

R1-1912643
Enhanced inter UE Tx prioritization/multiplexing
ETRI

R1-1912654
Enhanced inter-UE Tx prioritisation and multiplexing
NEC

R1-1912735
Enhanced Inter UE Transmit prioritization/multiplexing for eURLLC
InterDigital, Inc.

R1-1912751
On inter UE Tx prioritization/multiplexing enhancements for NR URLLC
Panasonic Corporation

R1-1912820
Remaining Issues on Enhanced Inter UE Tx prioritization/multiplexing
Apple Inc.

R1-1912853
Enhanced inter UE Tx prioritization/multiplexing for URLLC
Motorola Mobility, Lenovo

R1-1912963
Uplink Inter-UE Tx Multiplexing and Prioritization
Qualcomm Incorporated

R1-1913032
Enhanced inter UE Tx prioritization/multiplexing for URLLC
CAICT

R1-1913070
Remaining issues on UL cancellation scheme for NR URLLC
WILUS Inc.

R1-1913078
Remaining issues on Enhanced inter UE Tx prioritization/multiplexing
KT Corp.

1.1.1.6 Enhanced UL configured grant transmission
R1-1912890
Summary on URLLC enhanced configured grant transmission
NTT DOCOMO, INC.

R1-1913360
Agreements:

To align the bit width of each field of DCI format 0_2 with CS-RNTI with NDI=0 to C-RNTI:

· use Rel.15 rule with additional exceptions for the DCI format 0_2, a UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. 

· FFS additional exceptions at least for the parameters not introduced for CG Type 2 (example: ResourceAllocationType1-granularity-ForDCIFormat0_2)  

· No additional RRC impact is expected

Agreements: 
confirm the RAN1#98b working assumption with exceptions as in Rel-15.

· Retransmission of the PUSCH scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex, [mcs-Table], [mcs-TableTransformPrecoder] and [transformPrecoder].
Conclusion

For a given Type 2 CG, there is no consensus in RAN1 to introduce restriction that it can only be activated (or release) by either DCI format 0_0, DCI format 0_1 or DCI format 0_2 

· No further discussion in RAN1 for Rel-16
R1-1911895
Enhanced UL configured grant transmission
Huawei, HiSilicon

R1-1911950
Enhancements to UL Configured Grant Transmission for NR URLLC
Ericsson

R1-1911968
Enhancements for UL configured grant transmission
ZTE

R1-1912036
Enhanced UL configured grant transmissions  for URLLC
vivo

R1-1912121
Enhancements for NR configured-grant
MediaTek Inc.

R1-1912173
Discussion on enhanced UL configured grant transmission
CATT

R1-1912219
Enhancements to UL configured grant transmission
Intel Corporation

R1-1912401
Enhanced UL configured grant transmission for NR URLLC
LG Electronics

R1-1912477
UL configured grants for eURLLC
Samsung

R1-1912523
Configured grant enhancements for URLLC
OPPO

R1-1912608
On Enhanced UL Configured Grant Transmission for NR URLLC
Nokia, Nokia Shanghai Bell

R1-1912821
Remaining Issues on Enhanced UL configured grant transmission
Apple Inc.

R1-1912889
Remaining issues for enhanced configured grant transmission
NTT DOCOMO, INC.

R1-1912964
Enhanced Grant-Free Transmissions for eURLLC
Qualcomm Incorporated

R1-1913033
Consideration on enhanced UL configured grant transmissions for URLLC
CAICT

1.1.1.7 Others

Including other aspects led by RAN2 (with RAN1 as secondary) as in RP-192324, e.g., addressing resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs, support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE, support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, support for shorter SPS periodicities than the existing ones, etc.

R1-1912403
Summary of 7.2.6.7 Others
LG Electronics

Agreements:

In Rel-16, multiple DL SPS configurations can be configured on different serving cells in a cell group.
Agreements:

Support DCI format 1-0, 1-1 and 1_2 for Rel-16 SPS activation and for Rel-16 SPS release.
Agreements:

HPN field in the applicable DL DCI formats with CRC scrambled by CS-RNTI and NDI=0 is used to indicate which SPS configuration is to be activated and which SPS configuration(s) is/are to be released

· M LSB HPN bits is used to indicate which configuration is to be activated and which configuration(s) is/are to be released.

· M is determined by the bit length for HPN field for each DCI format for activation and release of SPS configuration(s)
Agreements:

For both type-1 and type-2 HARQ-ACK codebook construction, one HARQ-ACK bit is generated for SPS PDSCH release with a joint release DCI
Agreements:

If the UE is configured with more than one SPS PDSCH configurations, and for type-1 HARQ-ACK codebook construction, 
· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, or

· For cases where HARQ-ACK feedback for SPS PDSCH release is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH, or

· For cases where only HARQ-ACK feedback for SPS PDSCH release shall be reported, 

· HARQ-ACK bit location for SPS PDSCH reception is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index and K1 indicated in the activation DCI)   

· HARQ-ACK bit location for SPS PDSCH release with a separate release DCI is derived by reusing Rel-15 mechanism (i.e., based on the TDRA table row index indicated in the activation DCI and K1 indicated in the release DCI)  

· HARQ-ACK bit location for SPS PDSCH release with a joint release DCI is derived based on the TDRA table row index indicated in the activation DCI for SPS PDSCH with the lowest SPS configuration index among the jointly released configurations and K1 indicated in the release DCI

Note: There is no change on the number of HARQ-ACK bits for a PUCCH transmission regardless whether a joint release DCI is present or not.
In Rel-16, when the SPS configurations are released by a joint release DCI, 

· Multiple SPS configurations to be released by the joint release DCI should have the same priority
R1-1913451
Summary#2 of 7.2.6.7 Others
LG Electronics


Agreement

For a rel-16 UE provided by SPS-PUCCH-AN-List a set of PUCCH resources, in case of collision between HARQ-ACK for SPS PDSCH without a corresponding PDCCH and SR for the same priority, reuse Rel-15 rule for collision between HARQ-ACK for dynamic scheduled PDSCH and SR in order to determine the PUCCH resource 

Agreement

For a given SPS configuration activated by DCI format 1_2, the MCS table is determined by reusing Rel-15 mechanism for a SPS configuration activated by DCI format 1_1. 

· No new RRC parameter for mcs-Table is introduced for DCI format 1_2
Proposal for comeback
In case of collision between more than one SPS PDSCHs, a UE is not required to decode SPS PDSCHs other than the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs.

· The UE shall report HARQ-ACK feedback only for the SPS PDSCH with the lowest SPS configuration index among collided SPS PDSCHs

Support: Nokia, Intel, MTK, LGE, Ericsson, CATT, Samsung, DOCOMO, 

Cannot support: Qualcomm
Agreement

If the UE is configured with more than one SPS PDSCH configurations, for cases where only HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH shall be reported (i.e. no HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release

· HARQ-ACK bit order for SPS PDSCH reception without a corresponding PDCCH is determined 

· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index
Agreement

If the UE is configured with more than one SPS PDSCH configurations, and for type-2 HARQ-ACK codebook construction, 
· HARQ-ACK bit order for SPS PDSCH release with a separate/joint release DCI is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the release DCI)  

· HARQ-ACK bit order for SPS PDSCH with associated PDCCH is derived by reusing rel-15 mechanism (i.e., based on DAI and K1 indicated in the activation DCI)

· For cases where HARQ-ACK feedback for one or more SPS PDSCH receptions without a corresponding PDCCH is multiplexed with HARQ-ACK feedback for dynamic scheduled PDSCH and/or for SPS PDSCH release, 
· HARQ-ACK for one or more SPS PDSCH receptions without a corresponding PDCCH is appended after HARQ-ACK bits for dynamic scheduled PDSCHs and/or for SPS PDSCH release 
· In ascending order of DL slot per {SPS configuration index, serving cell index}, and then in ascending order of SPS configuration index per {serving cell index}, and then in ascending order of serving cell index

R1-1911951
Other Enhancements to Uplink and Downlink Transmissions for NR URLLC
Ericsson

R1-1911969
Other enhancements for Rel-16 URLLC
ZTE

R1-1912037
Other issues for URLLC and UE features
vivo

R1-1912128
Discussion on DL SPS enhancement
Fujitsu

R1-1912174
Discussion on PUSCH resource collision and DL SPS enhancement
CATT

R1-1912220
Enhancements to DL SPS
Intel Corporation

R1-1912402
Other aspects for URLLC/IIOT
LG Electronics

R1-1912478
Discussion for enhancements for IIoT
Samsung

R1-1912524
DL SPS enhancement
OPPO

R1-1912541
Discussion on DL SPS enhancements
CMCC

R1-1912609
IIoT WI: Resource conflicts between UL grants, HARQ-ACK and activation/release aspects for SPS

Nokia, Nokia Shanghai Bell

R1-1912778
Enhancements to DL SPS
III

R1-1912854
HARQ-ACK feedback for enhanced DL SPS
Motorola Mobility, Lenovo

R1-1912891
Discussions on DL SPS enhancement
NTT DOCOMO, INC.

R1-1912919
Other aspects for URLLC/IIOT enhancements
Huawei, HiSilicon, SIA

R1-1912965
Remaining design details for URLLC downlink SPS
Qualcomm Incorporated

R1-1913034
Discussion on DL SPS enhancements
CAICT

R1-1913035
Consideration on resources conflict involving multiple configured grant PUSCH
CAICT

R1-1913071
Remaining issues on SPS PDSCH for NR URLLC
WILUS Inc.

