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8.8    NR coverage enhancement
Please refer to RP-211566 for detailed scope of the WI.

Please also refer to section 5 of RP-212555 for additional guidance for this e-meeting.

[107-e-R17-RRC-CovEnh] Email discussion on Rel-17 RRC parameters for Coverage Enhancement – Jianchi (China Telecom)

· Email discussion to start on November 15

R1-2111648
Discussion on priorities for remaining issues for coverage enhancements
vivo
8.8.1 PUSCH enhancements
8.8.1.1 Enhancements on PUSCH repetition type A
[107-e-NR-R17-CovEnh-01] Email discussion regarding enhancements for PUSCH repetition type A – Toshi (Sharp)
· 1st check point: November 15
· Final check point: November 19
Agreement

· The counting based on available slots is applicable to unpaired spectrum, paired spectrum and SUL
· For paired spectrum and SUL except HD-FDD, all slots are considered as available slots in the first step of determining the available slots.

Agreement

· For HD-FDD RedCap Ues supporting the counting based on available slots.

· For CG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
· A slot is not counted in the number of available slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.

· FFS: For DG-PUSCH
· Note: Neither tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated is configured for FDD.
Agreement
· Rel-17 does not support numberOfRepetitions-r17 for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· repK-r17 supporting up-to-32 repetitions is introduced and is applicable to Type 1 CG-PUSCH and Type 2 CG-PUSCH (irrespective of the activating DCI format).
· Note: No RAN1 spec impact is expected.
· The possible values of repK-r17 includes 16 and 32. FFS: other values.
· numberOfRepetitions-r17 is not applicable to Type 1 CG-PUSCH repetition type A.
Agreement
· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-1
· Type-2 CG-PUSCH with Rel-17 repetition factor
 
Conclusion
· Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.
Agreement

· For repK-r17,
· The value range of repK-17 is {1, 2, 4, 8, 12, 16, 24, 32}.
· repK-r17 is included in ConfiguredGrantConfig.
· When repK-r17 is provided, the legacy repK is not provided.
Agreement
· For HD-FDD RedCap Ues supporting the counting based on available slots.
· For DG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
·   A slot is not counted in the number of available slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.
· Note: Neither tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated is configured for FDD.
R1-2112520
FL Summary #2 on Enhancements on PUSCH repetition type A
Moderator (Sharp)
R1-2110789
Discussion on coverage enhancements for PUSCH repetition type A
Huawei, HiSilicon

R1-2110863
Enhancements on PUSCH repetition type A
Nokia, Nokia Shanghai Bell

R1-2110918
Discussion on enhanced PUSCH repetition type A
ZTE

R1-2111027
Remaining issues on enhancement for PUSCH repetition type A
vivo

R1-2111106
Discussion on enhancements for PUSCH repetition Type A
Spreadtrum Communications

R1-2111203
Discussion on PUSCH repetition type A enhancements 
TCL Communication Ltd.

R1-2111271
Discussion on enhancements on PUSCH repetition type A
CATT

R1-2111328
Enhancements on PUSCH repetition type A
OPPO

R1-2111426
Remaining issues on PUSCH repetition type A enhancements
China Telecom

R1-2111437
Discussion on enhancements on PUSCH repetition Type A
Panasonic Corporation

R1-2111507
Enhancements on PUSCH repetition type A
Intel Corporation

R1-2111584
Enhancements on PUSCH repetition type A
Xiaomi

R1-2111590
Discussion on enhancements on PUSCH repetition type A
Rakuten Mobile, Inc

R1-2111620
Discussion on enhancements on PUSCH repetition type A
CMCC

R1-2111751
Enhancements on PUSCH repetition type A
Samsung

R1-2111792
Type-A PUSCH repetition for coverage enhancement
InterDigital, Inc.

R1-2111842
Design considerations for PUSCH repetition Type A Enhancements
Sierra Wireless. S.A.

R1-2111887
Discussion on PUSCH repetition type A enhancement
Apple

R1-2111948
Enhancements on PUSCH repetition type A
Lenovo, Motorola Mobility

R1-2112019
Enhancements on PUSCH repetition type A
Sharp

R1-2112035
Remaining Issues for PUSCH Repetition Type A Enhancement
Ericsson

R1-2112119
Enhancements on PUSCH repetition type A
NTT DOCOMO, INC.

R1-2112230
Enhancements on PUSCH Repetition Type A
Qualcomm Incorporated
8.8.1.2 TB processing over multi-slot PUSCH
[107-e-NR-R17-CovEnh-02] Email discussion regarding TB processing over multi-slot PUSCH – Marco (Nokia)
· 1st check point: November 15
· Final check point: November 19
Agreement
A single RV is used to transmit a single TBoMS.
Note: It is common assumption for option B and option C for “Starting bit in each slot for the single TBoMS”
Note: below working assumption does not need confirm.
Working Assumption

Single TBoMS structure of Option 3 is selected
· Option 3: Multiple TOTs are determined for a TBoMS. The TB is transmitted on the multiple TOTs using a single RV. 

FFS: how the single RV is rate matched across single or multiple TOTs, e.g., rate matched for each TOT, rate matched for all the TOTs, rate matched for each slot and so on.
Agreement
The working assumption is confirmed.

Working Assumption
For TBoMS in Rel-17, the following is supported:

· Bit interleaving is performed per slot.

·       The index of the starting coded bit for each transmitted slot is predetermined prior to the start of the TBoMS transmission.

· Transmission is limited to one CB only.

· FFS: whether UCI multiplexing bits or cancellation/dropping of coded bits, if any, have to be known prior to the determination of the index of the starting coded bit for each transmitted slot or not
· FFS: Performance with UCI multiplexing on single and multiple slots of a single TBoMS
Note: How UCI multiplexing and cancellation/dropping of coded bits influence the sequence of coded bits transmitted in each slot of a single TBOMS is to be further discussed. Some knowledge on UCI to be multiplexed or cancellation/dropping of coded bits in each slot of a single TBOMS may be known prior to the start of a single TBOMS transmission. How this is to be handled is to be discussed further.

Conclusion
There is no consensus in RAN1 to introduce any restriction on the combinations of N and M that can be configured in the TDRA table, other than the already agreed N*M <= 32 restriction.
Agreement
· For TBoMS, UCI is multiplexed on the individual overlapping slot for UL transmission in one carrier
· FFS: timeline requirements

· FFS: details on the calculation of the number of coded modulation symbols per layer for UCI multiplexing on a single TBoMS.

· Note: no new UCI multiplexing mechanism other than existing puncturing or rate-matching is introduced for TBoMS in Rel-17.

Agreement
For TBoMS repetitions, if the parameter numberOfRepetitions is not configured in the TDRA table, then the number of repetitions M of a single TBoMS is equal to 1.
 
 
Agreement
For a configured grant type 2, if M=1, or if M>1 and the configured grant is configured with startingFromRV0 set to 'off', the initial transmission of the transport block may only start at the first slot of the N*M slots determined as available for PUSCH transmission of TBoMS. Otherwise, the initial transmission of the transport block may start at
-             The first slot of the N*M slots determined as available for PUSCH transmission of TBoMS if the configured RV sequence is {0,2,3,1},
-             The first slot of any of the M groups of N slots determined as available for PUSCH transmission of TBoMS associated with RV=0, if the configured RV sequence is {0,3,0,3} or {0,0,0,0}.
Note: It is up to Editor to decide how to capture these rules.
Agreement
For UCI multiplexing on an available slot for TBoMS, the following are supported in Rel-17 for calculating [image: image1.png]
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  is the number of symbols in an available slot for TBoMS in which UCI is multiplexed.
· The CB size is scaled by [image: image6.png]
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Note: It is up to the Editor to decide how to capture the scaling in the specification.
 
Agreement
The UE does not expect NW to indicate a TBoMS configuration which results in a TBS which exceeds the maximum TBS for single CB transmission.
Agreement
For the retransmission of a single TBoMS with or without repetition in Rel-17:
· The gNB schedules only complete retransmissions of TBs.
· How the retransmission of the entire TB is done is up to gNB, e.g., could be single slot PUSCH retransmission or TBoMS retransmission, etc.
Note: this has no specification impact.
R1-2112687
FL summary #3 of TB processing over multi-slot PUSCH (AI 8.8.1.2) Moderator (Nokia, Nokia Shanghai Bell)
R1-2112462
FL summary of TB processing over multi-slot PUSCH (AI 8.8.1.2) Moderator (Nokia, Nokia Shanghai Bell)
R1-2110790
Discussion on TB processing over multi-slot PUSCH
Huawei, HiSilicon

R1-2110864
Transport block processing for PUSCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2110919
Discussion on TB processing over multi-slot PUSCH
ZTE

R1-2111028
Remaining issues on PUSCH TB processing over multiple slots
vivo

R1-2111107
Discussion on TB processing over multi-slot PUSCH
Spreadtrum Communications

R1-2111149
Views on TB processing over multi-slot PUSCH
Fujitsu

R1-2111204
Discussion on TB processing over multi-slot PUSCH
TCL Communication Ltd.

R1-2111272
Discussion on TB processing over multi-slot PUSCH
CATT

R1-2111329
Further considerations for TB over multi-slot PUSCH
OPPO

R1-2111427
Remaining issues on TB processing over multi-slot PUSCH
China Telecom

R1-2111438
Discussion on TB processing over multi-slot PUSCH
Panasonic Corporation

R1-2111508
Discussion on TB processing over multi-slot PUSCH
Intel Corporation

R1-2111585
Discussion on TB processing over multi-slot PUSCH
Xiaomi

R1-2111621
Discussion on TB processing over multi-slot PUSCH
CMCC

R1-2111693
Discussion on TB processing over multi-slot PUSCH
NEC

R1-2111752
TB processing over multi-slot PUSCH
Samsung

R1-2111793
TB processing over multiple slots
InterDigital, Inc.

R1-2111888
Discussion on TB processing over multi-slot PUSCH
Apple

R1-2111949
Enhancements for TB processing over multi-slot PUSCH
Lenovo, Motorola Mobility

R1-2111979
Discussions on TB processing over multi-slot PUSCH
LG Electronics

R1-2112020
Transport block processing over multi-slot PUSCH
Sharp

R1-2112036
Remaining Issues for TB Processing over Multi-Slot PUSCH
Ericsson

R1-2112120
TB processing over multi-slot PUSCH
NTT DOCOMO, INC.

R1-2112231
TB processing over multi-slot PUSCH
Qualcomm Incorporated

R1-2112316
Discussion on TB processing over multi-slot
MediaTek Inc.

R1-2112390
Discussion on TB processing over multi-slot PUSCH
WILUS Inc.
8.8.1.3 Joint channel estimation for PUSCH 

[107-e-NR-R17-CovEnh-03] Email discussion regarding joint channel estimation for PUSCH – Jianchi (China Telecom)
· 1st check point: November 15
· Final check point: November 19

Agreement

Support Option 1’-a
Option 1’-a: 
· If L is configured, the maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.

· If L is not configured, the default value of L = min (maximum duration, duration of all PUSCH repetitions)

Agreement
· For non-back-to-back PUSCH/PUCCH transmissions across consecutive slots, the other uplink transmission in the middle of two PUSCH/PUCCH transmissions constitutes an event that violates power consistency and phase continuity.
 
Conclusion
· Dynamic indication of the window length L of the configured TDW by DCI or indicated by TDRA table with one additional entry is not supported.
Agreement
This working Assumption is confirmed.
Working assumption:
· The start of the first actual TDW is the first symbol (at least determined by TDRA table) for the first PUSCH transmission in an available slot within the configured TDW.

· The end of the actual TDW is

· the last symbol (at least determined by TDRA table) for the last PUSCH transmission in an available slot within the configured TDW if the actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
·  the last symbol (at least determined by TDRA table) of the PUSCH transmission right before the event if an event occurs that violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
· For UE capable of restarting DM-RS bundling, the start of the new actual TDW is the first symbol (at least determined by TDRA table) for PUSCH transmission after the event violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
Agreement
· The action of gNB indicated TA commands constitutes an event that violates power consistency and phase continuity.

Agreement
· UE should not perform UE autonomous TA adjustment during the actual time domain window.
Agreement
· The candidate values of the window length L of the configured TDW can be any integer value that is larger than 1 and no larger than the maximum duration.
Agreement 
The following agreement is clarified as follows.
· For PUSCH repetition type A counting based on available slots, 
· “The configured TDWs are determined based on available slots” in the agreement means “The start of the configured TDWs is determined based on available slots”
Agreement(RAN1#106b-e)
· For PUSCH repetition type A counting based on physical slots
· The configured TDWs are consecutive, where the start of other configured TDWs is the first physical slot right after the last physical slot of a previous configured TDW
·  For PUSCH repetition type A counting based on available slots
·  The configured TDWs are determined based on available slots, where start of a configured TDWs is the first available slot after the last available slot of a previous configured TDW.
Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.
Agreement
· The TDW determination procedure agreed for PUSCH repetition type A is reused, when applicable, for PUSCH repetition type B and TBoMS with or without repetition.
· No additional specification enhancements for PUSCH repetition type B and TBoMS
Agreement
The following working assumption is confirmed
Working assumption:

For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
· Each configured TDW consists of one or multiple consecutive physical slots.

· The window length L of the configured TDW(s) can be explicitly configured with a single value and L is no longer than the maximum duration.

· FFS: The maximum value of L is the duration of all repetitions
· FFS: Solutions to error propagation issue if  L is longer than the maximum duration is to be discussed further.

· FFS: The window length L is configured per UL BWP

· The start of the first configured TDW is the first PUSCH transmission

· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.

· The start of other configured TDWs can be implicitly determined prior to first repetition.

· FFS: The configured TDWs are consecutive for paired spectrum/SUL band
· FFS: The start of the configured TDWs for unpaired spectrum is implicitly determined based on semi-static DL/UL configuration.

· The end of the last configured TDW is the end of the last PUSCH transmission.

· FFS: The end of the configured TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.

· Within one configured TDW, one or multiple actual TDWs can be implicitly determined:

· The start of the first actual TDW is the first PUSCH transmission within the configured TDW.

· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.

· After one actual TDW starts, UE is expected to maintain the power consistency and phase continuity until one of the following conditions is met, then the actual TDW is ended.
· The actual TDW reaches the end of the last PUSCH transmission within the configured TDW.

· FFS: The end of the actual TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.

· An event occurs that violates power consistency and phase continuity

· FFS: The events may include e.g., a DL slot based on DL/UL configuration for unpaired spectrum, the actual TDW reaches the maximum duration, DL reception/monitoring occasion for unpaired spectrum, high priority transmission, frequency hopping, precoder cycling.
· FFS: The end of the actual TDW is the last available slot/symbol of the PUSCH transmission right before an event such that the power consistency and phase continuity are violated.

· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 

· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.
· FFS: UE capability of restarting DMRS bundling is applied only to dynamic event or not
Note 1: A ‘configured TDW’ refers to a time domain window whose length can be configured to ‘L’ and whose start and end is determined as described above. 

Note 2: An ‘actual TDW’ refers to a time domain window during whose entire duration the DM-RS bundling is actually applied. An ‘actual TDW’ duration is always less than or equal to the ‘configure TDW’ duration.

Note 3: Whether the terms ‘configured TDW’ and ‘actual TDW’ are revised to other terms and if such terminology is used in specifications is to be further discussed.
Agreement
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.

· An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event.
· Note: At least frequency hopping event is considered as semi-static event.
Working assumption:

· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.

· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands

· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 

· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.

Agreement
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation constitutes an event that violates power consistency and phase continuity.
· FFS: UL beam switching for multi-TRP operation is regarded as a semi-static event.
R1-2112562
FL Summary#3 of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2101429
FL Summary of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2110791
Discussion on joint channel estimation for PUSCH
Huawei, HiSilicon

R1-2110865
Joint channel estimation for PUSCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2110920
Discussion on joint channel estimation for PUSCH
ZTE

R1-2111029
Remaining issues on joint channel estimation for PUSCH
vivo

R1-2111108
Discussion on joint channel estimation for PUSCH
Spreadtrum Communications

R1-2111205
Discussion on joint channel estimation for PUSCH
TCL Communication Ltd.

R1-2111273
Discussion on joint channel estimation for PUSCH
CATT

R1-2111330
Consideration on Joint channel estimation for PUSCH
OPPO

R1-2111425
Discussion on joint channel estimation for PUSCH
Panasonic Corporation

R1-2111428
Remaining issues on joint channel estimation for PUSCH
China Telecom

R1-2111429
FL Summary of joint channel estimation for PUSCH
Moderator (China Telecom)

R1-2111509
Discussion on joint channel estimation for PUSCH
Intel Corporation

R1-2111586
Discussion on joint channel estimation for PUSCH
Xiaomi

R1-2111622
Discussion on joint channel estimation for PUSCH
CMCC

R1-2111681
On events for Joint Channel Estimation for PUSCH
Sony

R1-2111753
Joint channel estimation for PUSCH
Samsung

R1-2111794
Joint channel estimation for PUSCH
InterDigital, Inc.

R1-2111841
Design Considerations for Joint channel estimation for PUSCH 
Sierra Wireless. S.A.

R1-2111889
Discussion on joint channel estimation for PUSCH
Apple

R1-2111950
Enhancements for joint channel estimation for multiple PUSCH
Lenovo, Motorola Mobility

R1-2111980
Discussions on joint channel estimation for PUSCH
LG Electronics

R1-2112021
Joint channel estimation for multiple PUSCH transmission
Sharp

R1-2112037
Remaining Issues for Joint Channel Estimation for PUSCH
Ericsson

R1-2112121
Joint channel estimation for PUSCH
NTT DOCOMO, INC.

R1-2112232
Joint channel estimation for PUSCH
Qualcomm Incorporated

R1-2112317
Discussion on Joint channel estimation over multi-slot
MediaTek Inc.

R1-2112391
Discussion on joint channel estimation for PUSCH
WILUS Inc.
8.8.2 PUCCH enhancements
Including dynamic PUCCH repetition factor indication, and DMRS bundling across PUCCH repetitions (When applicable, based on similar mechanism(s) for enabling joint channel estimation for PUSCH).

[107-e-NR-R17-CovEnh-04] Email discussion regarding PUCCH enhancements – Yi (Qualcomm)
· 1st check point: November 15
· Final check point: November 19

Agreement 

For a PUCCH resource to transmit a PUCCH without an associated scheduling DCI (e.g. P/SP-CSI or SR), if the PUCCH resource is configured with RRC parameter “nrofSlots-r17”, “nrofSlots-r17” is ignored and the RRC parameter “nrofSlots” is used for determining the repetition factor of the specific PUCCH resource.

Agreement
The following use case 5 of PUCCH DMRS bundling is not supported in Rel-17

· Use case 5: PUCCH repetitions across non-consecutive slots.
· Use case 5a: no uplink transmission in the middle of two PUCCH repetitions

· Use case 5b: other uplink transmissions in the middle of two PUCCH repetitions
Agreement  
For PUCCH DMRS bundling, when appliable, reuse the procedure developed for PUSCH DMRS bundling to determine configured TDW(s) and actual TDW(s).
· FFS: events for PUCCH actual TDW(s)
Agreement 

For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE perform the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering.  One option of the following options is to be selected.
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”

· FFS: DMRS bundling should be restarted in case of frequency hopping event
· FFS: whether same or separate RRC configuration(s) for hopping interval and configured TDW. 

· Option 2: “configured TDW determination” -> “hopping intervals determination” -> “actual TDW determination”

Agreement 

For the interaction between inter-slot frequency hopping and DMRS bundling for PUCCH/PUSCH repetitions, a UE performs the “hopping intervals determination”, “configured TDW determination”, and “actual TDW determination” in a sequential ordering, based on the following option 1.
· Option 1: “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination”

· DMRS bundling shall be restarted at the beginning of each frequency hop
· DMRS bunding is per actual TDW
· FFS: Frequency hopping pattern is determined by physical slot indices.
· FFS: different FH pattern determination for PUCCH and PUSCH
· FFS: details of FH pattern design
· Support separate RRC configuration(s) for hopping interval and configured TDW length. 

· if hopping interval is not configured, the default hopping interval is the same as the configured TDW length

· FFS: if both hopping interval and TDW length are not configured

· Note: hopping interval is only determined by the configuration of hopping interval if hopping interval is configured

R1-2112708
FL summary #4 of PUCCH coverage enhancement
Moderator(Qualcomm)
R1-2112700
FL summary #3 of PUCCH coverage enhancement
Moderator(Qualcomm)
R1-2112622
FL summary #2 of PUCCH coverage enhancement
Moderator(Qualcomm)
R1-2110792
Discussion on PUCCH coverage enhancement
Huawei, HiSilicon

R1-2110866
PUCCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2110921
Discussion on coverage enhancements for PUCCH
ZTE

R1-2111030
Remaining issues on PUCCH enhancements
vivo

R1-2111109
Discussion on PUCCH enhancements
Spreadtrum Communications

R1-2111274
Discussion on PUCCH enhancement
CATT

R1-2111331
PUCCH enhancements for coverage
OPPO

R1-2111430
Remaining issues on PUCCH enhancements
China Telecom

R1-2111439
Discussion on PUCCH enhancement for NR coverage enhancement
Panasonic Corporation

R1-2111510
Discussion on PUCCH enhancements
Intel Corporation

R1-2111587
Discussion on PUCCH enhancements
Xiaomi

R1-2111623
Discussion on PUCCH enhancements
CMCC

R1-2111694
Discussion on dynamic PUCCH repetition factor
NEC

R1-2111754
PUCCH enhancements
Samsung

R1-2111795
Discussions on PUCCH enhancements
InterDigital, Inc.

R1-2111890
PUCCH coverage enhancement
Apple

R1-2111951
Enhancements for PUCCH repetition
Lenovo, Motorola Mobility

R1-2111981
Discussions on coverage enhancement for PUCCH
LG Electronics

R1-2111993
PUCCH enhancements
ETRI

R1-2112022
PUCCH coverage enhancement
Sharp

R1-2112038
Remaining Issues for PUCCH Dynamic Repetition and DMRS Bundling
Ericsson

R1-2112122
PUCCH enhancements for coverage enhancement
NTT DOCOMO, INC.

R1-2112233
PUCCH enhancements
Qualcomm Incorporated

R1-2112392
Discussion on PUCCH enhancements for coverage enhancement
WILUS Inc.
8.8.3 Type A PUSCH repetitions for Msg3

[107-e-NR-R17-CovEnh-05] Email discussion regarding Type A PUSCH repetitions for Msg 3 – Xianghui (ZTE)
· 1st check point: November 15
· Final check point: November 19

Agreement 

· Flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition.

· Note: whether and how to introduce other potential mechanisms to use the flexible symbols are separately discussed.

· Note: The Rel-15/16 rules are reused for collision handling between Msg3 PUSCH transmission and a CORESET for Type0-PDCCH CSS set indicated to a UE by pdcch-ConfigSIB1 in MIB in a set of flexible symbols indicated by tdd-UL-DL-ConfigurationCommon.

 
Conclusion

· There is no consensus to additionally introduce explicit indication to indicate whether or not flexible slots/symbols configured via TDD-UL-DL-Configcommon are available for Msg3 repetition.

 
Agreement 

· RV cycling for Msg3 PUSCH repetition is based on transmission occasions on available slots.

 
Agreement 

For inter-slot FH for Msg3 PUSCH repetition, adopt the following legacy rules.

· The Rel-16 RB offset determination mechanism defined in Table 8.3-1 of TS 38.213 for intra-slot FH for Msg3 PUSCH is reused.
· The Rel-16 additional DMRS configuration defined in Clause 6.2.2 of TS 38.214 for Msg3 PUSCH in case intra-slot FH is disabled is reused.

· The Rel-16 inter-slot FH pattern defined in Clause 6.3.1 of TS 38.214 for PUSCH repetition type A is reused. 

Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.

If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 
Agreement 
For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission
Agreement
· Reuse legacy collision handling rule between Msg3 PUSCH transmission and downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated.

· Note: there is no specification impact.

 
Working assumption 

· support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH.
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions.
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced.
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition.

· No additional RAN1 specification impact

Note: UE reports Msg3 repetition capability after initial access.

Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH. 
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