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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.

Incoming LS(s) related to this work/study item under agenda item 5: R1-2108703, R1-2108712.

[106bis-e-R17-RRC-CovEnh] Email discussion on Rel-17 RRC parameters for Coverage Enhancement – Jianchi (China Telecom)
· 1st check point: October 14
· Final check point: October 19
Parameters of AI 8.8.1.1
For the editors:
The structure used for supporting the increased maximum number of repetitions for PUSCH repetition A is endorsed in principle to clarify its usage. Please consider them in the specification draft.
To support the increased maximum number of repetitions for PUSCH repetition A, reuse PUSCH-TimeDomainResourceAllocation-r16 structure with adding numberOfRepetitions-r17 to PUSCH-Allocation-r16.
 
Agreement

A single RRC paramter AvailableSlotCounting that applies to both DG-PUSCH and CG-PUSCH is introduced.
 
Agreement

Two enhancements are configured separately (simultaneous configurations allowed).
· If the new Rel-17 RRC parameter “AvailableSlotCounting” set to “enabled” is configured, numberofrepetitions-r17 may or may not be configured and the counting based on available slots is used.
· Otherwise, numberofrepetitions-r17 may or may not be configured and the counting based on physical slots is used.
Parameters of AI 8.8.1.2

Observation
The parameter numberOfSlotsTBoMS-r17 is UE-specific.

For the editors:
The description about the parameter ‘numberOfSlotsTBoMS-r17’ is endorsed in principle to clarify its usage. Please consider them in the specification draft.
The parameter numberOfSlotsTBoMS-r17 could be described as follows.

	numberOfSlotsTBoMS-r17
Number of slots allocated for TB processing over multi-slot PUSCH for DCI format 0_1/0_2 (see TS 38.214 [X], clause XX)


For the editors:
Below two tables are endorsed in principle. Please consider them during drafting the specification.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	TB processing over multi-slot PUSCH
	numberOfSlotsTBoMS-r17
	new
	Number of slots allocated for TB processing over multi-slot PUSCH for DCI format 0_1/0_2 (see TS 38.214 [X], clause XX)
	[1], 2,4,8
	 Per UE, Parent IE: PUSCH-TimeDomainResourceAllocationList
	UE-specific
	38.331
	Agreement
The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.

FFS: supported values of N and M.

FFS: how to enable the TBoMS transmission

FFS: details of retransmission of TBoMS

Agreement
At least the following values are supported in Rel-17 for the number N of allocated slots for the single TBoMS:
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FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)

FFS: other values, if any.
FFS: further constraints on N*M


	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	TB processing over multi-slot PUSCH
	numberOfRepetitions
	Existing
	Number of repetitions of a single TB over multi-slot PUSCH (see TS 38.214 [X], clause XX)
	1,2,3,4,7,8, 12, 16
	 Per UE, Parent IE: PUSCH-TimeDomainResourceAllocationList
	UE-specific
	38.331
	Agreement
The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.

FFS: supported values of N and M.

FFS: how to enable the TBoMS transmission

FFS: details of retransmission of TBoMS

Agreement
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
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FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1


Parameters of AI 8.8.1.3

Agreement
Ÿ   Introduce two RRC parameters to indicate enabling of DM-RS bundling and the window length of the configured TDW respectively.
 
Agreement
Ÿ   Introduce a new RRC parameter for when UE restarts a PUSCH bundling window
Parameters of AI 8.8.2

Agreement
For dynamic PUCCH repetition factor indication, the parent IE for RRC parameter ‘PUCCH-nrofSlots-r17’ is “PUCCH-Resource”.
Parameters of AI 8.8.3

For the editors:
Below table is endorsed in principle. Please consider them during drafting the specification.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or 
Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for Msg3 PUSCH repetition, including Msg3 initial transmission and Msg3 re-transmission. 
	FFS
	FFS
	Cell-specific
	38.331
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	Msg3Repetitions-CB-PreamblesPerSSB-PerSharedRO
	new
	The number of preambles per SSB for request of Msg3 repetition with shared RO
	INTEGER (1..60) 
	RACH-ConfigCommon
	Cell-specific
	38.331
	Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
RAN1 thinks at least the number of preambles per SSB per RO for request of Msg3 repetition is needed. It’s up to RAN2 whether to indicate the start of preamble index for request of Msg3 repetition with shared RO. 


NR_cov_enh – PUCCH and PUSCH repetition (From AI 5)
R1-2108703
Reply LS on PUCCH and PUSCH transmissions
RAN4, Qualcomm

Response LS needed. To be handled under agenda item 8.8.

8.8.1 PUSCH enhancements

8.8.1.1 Enhancements on PUSCH repetition type A

[106bis-e-NR-R17-CovEnh-01] Email discussion regarding enhancements for PUSCH repetition type A – Toshi (Sharp)
· 1st check point: October 14
· Final check point: October 19

Agreement

Working Assumption is confirmed
Working Assumption

The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

Possible Agreement

For Type 1 and Type 2 CG-PUSCH repetitions counted on the basis of available slots, all the K transmission occasions including the 1st transmission occasion are determined on the basis of available slots.

Conclusion:

For CG-PUSCH repetitions counted on the basis of available slots, all the K transmission occasions including the 1st transmission occasion are determined on the basis of available slots.

Agreement

For CG-PUSCH repetition Type A with the counting based on available slots, the R16 existing restrictions as defined in Clause 6.1.2.3.1 of TS38.214 at least on the initial transmission of a transport block are applied, assuming the K repetitions of R17 determined based the rule of counting available slots.
Observation

· Whether or not the counting based on available slots is applicable only to unpaired spectrum is not discussed under AI 8.8.1.1 in RAN1#106bis-e. Discussions on how HD-FDD RedCap UEs support the available slot counting may take place in AI 8.8.1.1 in RAN1#107-e, depending on the progress of RedCap WI discussions.
Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.
 
Agreement
· Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
· Any other RRC configuration is not considered for the determination of available slots.
Agreement
· The existing restriction “The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P” applies to both the counting based on physical slots and the counting based on available slots.
· The above “the time duration for the transmission of K repetitions” means the time duration between the start of the 1st slot of the K repetitions and the end of the last slot of the K repetitions for any instance of a CG period.
R1-2110596
FL Summary #4 on Enhancements on PUSCH repetition type A
Moderator (Sharp)
R1-2110450
FL Summary #3 on Enhancements on PUSCH repetition type A
Moderator (Sharp)
R1-2110449
FL Summary #2 on Enhancements on PUSCH repetition type A
Moderator (Sharp)
R1-2110448
FL Summary #1 on Enhancements on PUSCH repetition type A
Moderator (Sharp)
R1-2108738
Discussion on coverage enhancements for PUSCH repetition type A
Huawei, HiSilicon

R1-2108845
Discussion on enhanced PUSCH repetition type A
ZTE

R1-2108919
Discussion on enhancements for PUSCH repetition Type A
Spreadtrum Communications

R1-2108989
Discussion on enhancement for PUSCH repetition type A
vivo

R1-2109088
Enhancements on PUSCH repetition type A
OPPO

R1-2109240
Discussion on enhancements on PUSCH repetition type A
CATT

R1-2109247
Remaining issues on PUSCH repetition type A enhancements
China Telecom

R1-2109295
Discussion on enhancements on PUSCH repetition type A
CMCC

R1-2109424
Enhancements on PUSCH repetition type A
Xiaomi

R1-2109452
Discussion on enhancements on PUSCH repetition type A
Rakuten Mobile, Inc

R1-2109455
Discussion on enhancements on PUSCH repetition Type A
Panasonic Corporation

R1-2109504
Enhancements on PUSCH repetition type A
Samsung

R1-2109624
Enhancements on PUSCH repetition type A
Intel Corporation

R1-2109692
Enhancements on PUSCH repetition type A
NTT DOCOMO, INC.

R1-2109886
Enhancements on PUSCH repetition type A
Nokia, Nokia Shanghai Bell

R1-2109990
Design considerations for PUSCH repetition Type A Enhancements
Sierra Wireless. S.A.

R1-2110000
Enhancements on PUSCH repetition type A
Sharp

R1-2110046
Discussion on PUSCH repetition type A enhancement
Apple

R1-2110096
Discussions on PUSCH repetition type A enhancements
LG Electronics

R1-2110122
PUSCH Repetition Type A Enhancement
Ericsson

R1-2110152
Type-A PUSCH repetition for coverage enhancement
InterDigital, Inc.

R1-2110201
Enhancements on PUSCH Repetition Type A
Qualcomm Incorporated

R1-2110237
Enhancements on PUSCH repetition type A
Lenovo, Motorola Mobility

R1-2110327
Discussion on enhancements on PUSCH repetition type A
WILUS Inc.

8.8.1.2 TB processing over multi-slot PUSCH
[106bis-e-NR-R17-CovEnh-02] Email discussion regarding TB processing over multi-slot PUSCH – Marco (Nokia)
· 1st check point: October 14
· Final check point: October 19

Agreement

· For transmission power determination of TBoMS transmission in Rel-17, RAN1 to down-select one of the following two options:

· Option 1: The transmission power determination of TBoMS should be based on all the REs allocated in one available slot for the TBoMS transmission, excluding the overhead of reference signals

· Option 2: The transmission power determination of TBoMS should be based on all the REs allocated in the N available slots for the TBoMS transmission, excluding the overhead of reference signals.

· FFS: details on BPRE

Agreement
The number of MIMO layers (rank) for TBoMS transmission in Rel-17 is limited to 1. 
FL’s proposal 1
· The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.

· FFS: supported values of N and M.

· FFS: how to enable the TBoMS transmission

Possible Agreement
· For the rate matching of TBoMS, the bit interleaving is performed per slot.

· TBoMS transmission is limited to one CB only.

FL’s proposal 4
· For the repetition of a single TBoMS transmission, redundancy versions (RVs) are cycled across the TBoMS repetitions. The legacy Rel-15/16 RV cycling patterns and RV index indication are reused. 

Agreement
For a single TBoMS transmission and TBoMS repetitions in Rel-17, at least the legacy Rel-15/16 inter-slot frequency hopping framework used in PUSCH repetition Type A is supported.

· FFS: other frequency hopping schemes.

Agreement

· The number N of allocated slots for TBoMS is indicated via a new column added to the TDRA table configured via PUSCH-TimeDomainAllocationList. The existing column for configuring the number of repetitions in the TDRA for Rel-17 PUSCH repetition Type A, i.e., numberOfRepetitions, is used for indicating the number of repetitions M of a single TBoMS, when TBoMS transmission is enabled.

· FFS: supported values of N and M.
· FFS: how to enable the TBoMS transmission

· FFS: details of retransmission of TBoMS
 

Agreement

For the repetition of a single TBoMS transmission, redundancy versions (RVs) are cycled across the TBoMS repetitions. The legacy Rel-15/16 RV sequences and RV index indication are reused.

 
Conclusion
Values 1<K<N for the scaling factor to calculate N_info for TBS determination for TBoMS transmission in Rel-17 are not supported.

Agreement
At least the following values are supported in Rel-17 for the number N of allocated slots for the single TBoMS:
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FFS: whether N=1 is also supported depends on how TBoMS transmission feature is enabled (or disabled)

FFS: other values, if any.
FFS: further constraints on N*M

FL’s proposal 13
The following values are supported in Rel-17 for the number M of repetitions of the single TBoMS:
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FFS: further constraints on N*M, e.g., N*M is a valid value according to agreements in AI 8.8.1.1

Agreement
BPRE for TBOMS is calculated as [image: image5.png]BPRE = )

K,/ (Nge * N),



 where N is the number of slots allocated for a single TBOMS and [image: image6.png]


 is the number of allocated REs in one allocated slot of a single TBOMS.

Note: How this equation or its equivalent is captured in the specification is left to the editor
 

Agreement
For a single TBoMS transmission and TBoMS repetitions in Rel-17, the legacy Rel-15/16 intra-slot frequency hopping framework used in PUSCH repetition Type A is supported.

· FFS: other frequency hopping schemes.
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.

 

 

Agreement
For the bit selection for each transmitted slot for TBoMS, one of the following is to be down selected in RAN1 #107-e for determining the index of the starting coded bit in the circular buffer:
· Option B: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot.
· Option C: the index of the starting coded bit in the circular buffer is the index continuous from the position of the last bit selected in the previous allocated slot, regardless of whether UCI multiplexing occurred in the previous allocated slot or not.
FFS: whether the index of the starting coded bit for each transmitted slot is expressed as a multiple integer of the lifting size Zc
Note: Dropping/cancellation rules are not considered for the starting bit position determination in both Option B and Option C.
 
 
Agreement
For TBoMS transmission in Rel-17:
· TBoMS transmission feature is enabled (or disabled) by configuring (or not) the number of allocated slots for a single TBoMS (N) in a row of the TDRA table.
· Dynamic switching between at least TboMS transmission and the legacy single-slot PUSCH transmission, by using a row in the TDRA table, is supported.
· TBoMS transmission is enabled when N>1, where N is the number of allocated slots for a single TBoMS.
· Single-slot PUSCH transmission is enabled when N=1.
· Supported combinations of N and M that can be configured in the TDRA table, these combinations are constrained by retransmission are to be further discussed
R1-2110530
Final FL summary of TB processing over multi-slot PUSCH (AI 8.8.1.2) Moderator (Nokia, Nokia Shanghai Bell)
R1-2110528
FL summary #2 of TB processing over multi-slot PUSCH (AI 8.8.1.2)
Moderator (Nokia, Nokia Shanghai Bell)
R1-2110428
FL summary of TB processing over multi-slot PUSCH (AI 8.8.1.2)
Moderator (Nokia, Nokia Shanghai Bell)
R1-2108739
Discussion on TB processing over multi-slot PUSCH
Huawei, HiSilicon

R1-2108846
Discussion on TB processing over multi-slot PUSCH
ZTE

R1-2108920
Discussion on TB processing over multi-slot PUSCH
Spreadtrum Communications

R1-2108990
Discussion on PUSCH TB processing over multiple slots
vivo

R1-2109035
Views on TB processing over multi-slot PUSCH
Fujitsu

R1-2109089
Further considerations for TB over multi-slot PUSCH
OPPO

R1-2109133
Discussion on TB processing over multi-slot PUSCH
NEC

R1-2109141
On TB processing over multiple slots for PUSCH
Indian Institute of Tech (H)

R1-2109241
Discussion on TB processing over multi-slot PUSCH
CATT

R1-2109248
Remaining issues on TB processing over multi-slot PUSCH
China Telecom

R1-2109296
Discussion on TB processing over multi-slot PUSCH
CMCC

R1-2109329
Discussion on TBoMS PUSCH
TCL Communication Ltd.

R1-2109425
Discussion on TB processing over multi-slot PUSCH
Xiaomi

R1-2109456
Discussion on TB processing over multi-slot PUSCH
Panasonic Corporation

R1-2109505
TB processing over multi-slot PUSCH
Samsung

R1-2109571
Discussion on TB processing over multi-slot
MediaTek Inc.

R1-2109625
Discussion on TB processing over multi-slot PUSCH
Intel Corporation

R1-2109693
TB processing over multi-slot PUSCH
NTT DOCOMO, INC.

R1-2109887
Transport block processing for PUSCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2110001
Transport block processing over multi-slot PUSCH
Sharp

R1-2110047
Discussion on TB processing over multi-slot PUSCH
Apple

R1-2110097
Discussions on TB processing over multi-slot PUSCH
LG Electronics

R1-2110123
TB Processing over Multi-Slot PUSCH
Ericsson

R1-2110153
TB processing over multiple slots
InterDigital, Inc.

R1-2110202
TB processing over multi-slot PUSCH
Qualcomm Incorporated

R1-2110238
Enhancements for TB processing over multi-slot PUSCH
Lenovo, Motorola Mobility

R1-2110328
Discussion on TB processing over multi-slot PUSCH
WILUS Inc.

8.8.1.3 Joint channel estimation for PUSCH 
[106bis-e-NR-R17-CovEnh-03] Email discussion regarding joint channel estimation for PUSCH – Jianchi (China Telecom)
· 1st check point: October 14
· Final check point: October 19
Revise the working assumption
Working assumption:

· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:

· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
to Working assumption:
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:

· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· If it reuses only those joint channel estimation specification enhancements defined to support repetition Type A.
Agreement

It is agreed that
· For PUSCH repetition type A counting based on physical slots
· The start of the first configured TDW is the first physical slot for the first PUSCH transmission.

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

· For PUSCH repetition type A counting based on available slots
· The start of the first configured TDW is the first available slot for the first PUSCH transmission.

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

· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.
Conclusion
· Joint channel estimation over PUSCH transmissions across non-consecutive slots is not supported in Rel-17.
Agreement

Down-select one of the following options in this meeting:

Option 1: 

· 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.

Option 1’: 

· 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 configured TDW length is equal to all repetitions

· If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to all repetitions

Option 3’: 

· Whether the window length L of the configured TDW can be longer than maximum duration is subject to UE capability.

· If UE is capable of L being longer than maximum duration,

· The maximum value of the window length L of the configured TDW is the duration of all repetitions.

· FFS: whether L cannot be other values other than the duration of all repetitions, if it is longer than the maximum duration.

· If L is longer than the maximum duration, UE does not expect dynamic events.

· FFS: details of dynamic events

Proposed Working Assumption
· 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 configured TDW length is equal to all repetitions
· If L is not configured, default value or default behavior should be defined, where default value is not larger than maximum duration
· FFS the default value or default behavior
Note: 1 company Apple can not accept proposed working assumption even it is agreed that in this meeting we need to select one option.
Agreement
· For DG-PUSCH, Type1 CG-PUSCH and Type2 CG-PUSCH, the window length L of the configured TDW is at least configured by RRC.
· FFS: For DG-PUSCH and Type2 CG-PUSCH, whether the window length L of the configured TDW can be indicated by DCI or indicated by TDRA table with one additional entry.
Agreement
· The window length L of the RRC configured TDW is configured separately for PUSCH and PUCCH.

· For PUSCH, L is configured per BWP.

FFS whether the window length L can be configured with each row in the TDRA table
Agreement
· 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 next first available slot after the conclusion 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.
Possible Agreement
· The start of the first actual TDW is the first available symbol for the first PUSCH transmission within the configured TDW.

· The end of the actual TDW is

· the last available symbol for the last PUSCH transmission within the configured TDW if the actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· the last available symbol of the PUSCH transmission right before the event if an event occurs that violates power consistency and phase continuity.

· For UE capable of restarting DM-RS bundling, the start of the new actual TDW is the first available symbol for PUSCH transmission after the event violates power consistency and phase continuity.

Configured TDW

Option 1: 

· 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.
Support: Qualcomm, Sierra Wireless, vivo, NTT DOCOMO, Intel, Sharp, InterDigital, WILUS (2nd), Xiaomi, ZTE, Samsung, CATT
Option 1’: 

· 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 configured TDW length is equal to all repetitions
· If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to the duration of all repetitions [or to maximum duration, whichever is reached first.]

Support: Ericsson, CMCC, Sierra Wireless, Lenovo, Motorola Mobility, NTT DOCOMO, Sharp, WILUS (1st), Nokia/NSB (2nd), China Telecom, Apple

Samsung, CATT, Ericsson: Suggest to add “or to maximum duration, whichever is reached first”.
Option 3’: 

· Whether the window length L of the configured TDW can be longer than maximum duration is subject to UE capability.

· If UE is capable of L being longer than maximum duration,

· The maximum value of the window length L of the configured TDW is the duration of all repetitions.

· FFS: whether L cannot be other values other than the duration of all repetitions, if it is longer than the maximum duration.

· If L is longer than the maximum duration, UE does not expect dynamic events.

· FFS: details of dynamic events

Support: Nokia/NSB, LG, Apple, Lenovo, Motorola Mobility, China Telecom

Panasonic: suggests
· Support option 1 for UEs not capable of restarting DMRS bundling for dynamic events.

· Support option 1’ for UEs capable of restarting DMRS bundling for dynamic events.

Working Assumption
Support Actual TDW Option 2b’:
· The start of the first actual TDW is the first available symbol (at least determined by TDRA table) in available slot for the first PUSCH transmission in an available slot within the configured TDW.

· The end of the actual TDW is

· the last available symbol (at least determined by TDRA table) in available slot 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 available symbol (at least determined by TDRA table) in available slot 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 available symbol (at least determined by TDRA table) in available slot for PUSCH transmission after the event violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
Agreement
·         For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A
Note: No need to confirm the Working assumption
Working assumption:

· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:

· Over back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
Agreement
·     For non-back-to-back PUSCH transmissions across consecutive slots (no uplink transmission in the middle of two PUSCH transmissions), support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following case:
· Over non-back-to-back PUSCH transmissions for one TB processed over multiple slots
· It’s subject to UE capability
· if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A
Agreement

Down-select one of the following options:
Ÿ   Option 1: 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.
Ÿ   Option 2: UE capability of restarting DMRS bundling is applied to both semi-static events and dynamic events.
 
Agreement
Support at least the following events that violate power consistency and phase continuity.
‐   Dropping/cancellation based on Rel-15/16 collision rules.
‐   FFS: Rel-17 collision rules.
‐   DL slot or DL reception/monitoring based on semi-static DL/UL configuration for unpaired spectrum.
‐   FFS: Other UL transmission in between PUSCH/PUCCH transmissions.
‐   Gap between two PUSCH/PUCCH transmissions exceeds 13 symbols.
‐   FFS: Transmission parameters need to be changed due to network-indicated operations, including: Tx power, UL beam/TPMI, and RB allocation.
‐   FFS: TPC command.
‐   FFS: TA adjustment.
‐   FFS: The actual TDW reaches the maximum duration.
‐   FFS: Frequency hopping.
‐   FFS: Precoder cycling.
‐   FFS: other events.
‐   FFS: whether events are semi-static events or dynamic events.
‐   FFS: the time duration of an event.
R1-2110568
FL Summary#4 of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2110503
FL Summary#3 of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2110502
FL Summary#2 of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2109250
FL Summary of joint channel estimation for PUSCH

Moderator (China Telecom)
R1-2108740
Discussion on joint channel estimation for PUSCH
Huawei, HiSilicon

R1-2108847
Discussion on joint channel estimation for PUSCH
ZTE

R1-2108921
Discussion on joint channel estimation for PUSCH
Spreadtrum Communications

R1-2108991
Discussion on joint channel estimation for PUSCH
vivo

R1-2109090
Consideration on Joint channel estimation for PUSCH
OPPO

R1-2109242
Discussion on joint channel estimation for PUSCH
CATT

R1-2109249
Remaining issues on joint channel estimation for PUSCH
China Telecom

R1-2109250
FL Summary of joint channel estimation for PUSCH
Moderator (China Telecom)

R1-2109297
Discussion on joint channel estimation for PUSCH
CMCC

R1-2109330
Discussion on joint channel estimation for PUSCH
TCL Communication Ltd.

R1-2109426
Discussion on joint channel estimation for PUSCH
Xiaomi

R1-2109459
Discussion on joint channel estimation for PUSCH
Panasonic Corporation

R1-2109506
Joint channel estimation for PUSCH
Samsung

R1-2109572
Discussion on Joint channel estimation over multi-slot
MediaTek Inc.

R1-2109626
Discussion on joint channel estimation for PUSCH
Intel Corporation

R1-2109694
Joint channel estimation for PUSCH
NTT DOCOMO, INC.

R1-2109799
Views on Joint Channel Estimation for PUSCH
Sony

R1-2109888
Joint channel estimation for PUSCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2109991
Design Considerations for Joint channel estimation for PUSCH 
Sierra Wireless. S.A.

R1-2110002
Joint channel estimation for multiple PUSCH transmission
Sharp

R1-2110048
Discussion on joint channel estimation for PUSCH
Apple

R1-2110098
Discussions on joint channel estimation for PUSCH
LG Electronics

R1-2110124
Joint Channel Estimation for PUSCH
Ericsson

R1-2110154
Joint channel estimation for PUSCH
InterDigital, Inc.

R1-2110203
Joint channel estimation for PUSCH
Qualcomm Incorporated

R1-2110239
Enhancements for joint channel estimation for multiple PUSCH
Lenovo, Motorola Mobility

R1-2110329
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).

[106bis-e-NR-R17-CovEnh-04] Email discussion regarding PUCCH enhancements – Yi (Qualcomm)
· 1st check point: October 14
· Final check point: October 19
Agreement 

Dynamic signaling to enable/disable DMRS bundling for PUCCH or PUSCH repetitions is not supported in Rel-17.  

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”

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

· Option 4: “configured TDW determination” -> “actual TDW determination” and “hopping intervals determination”

Note: option 1, and 2, and 3 assume a hopping interval can be different than an actual TDW. Option 4 assumes a hopping interval is the same as an actual TDW. 

Agreement 

Support dynamic PUCCH repetition factor indication for all PUCCH formats including format 0, 1, 2, 3, 4 with a unified mechanism as agreed in RAN1#106e under agenda 8.8.2. 
Note: it does not impact the discussion of slot level or sub-slot level repetition
[106bis-e-NR-R17-CovEnh-06] Discuss incoming LS on PUCCH and PUSCH repetitions for a possible reply LS by October 18 – Yi (Qualcomm)
The draft LS R1-21xxxxx is endorsed in principle
Final LS R1-2110642 is endorsed
R1-2110642
Reply LS on PUCCH and PUSCH repetition

RAN1
R1-2110513
FL summary of PUCCH coverage enhancement
Moderator (Qualcomm)
R1-2108741
Discussion on PUCCH coverage enhancement
Huawei, HiSilicon

R1-2108848
Discussion on coverage enhancements for PUCCH
ZTE

R1-2108922
Discussion on PUCCH enhancements
Spreadtrum Communications

R1-2108992
Discussion on PUCCH enhancements
vivo

R1-2109091
PUCCH enhancements for coverage
OPPO

R1-2109243
Discussion on PUCCH enhancement
CATT

R1-2109251
Remaining issues on PUCCH enhancements
China Telecom

R1-2109298
Discussion on PUCCH enhancements
CMCC

R1-2109427
Discussion on PUCCH enhancements
Xiaomi

R1-2109457
Discussion on PUCCH enhancement for NR coverage enhancement
Panasonic Corporation

R1-2109507
PUCCH enhancements
Samsung

R1-2109627
Discussion on PUCCH enhancements
Intel Corporation

R1-2109695
PUCCH enhancements for coverage enhancement
NTT DOCOMO, INC.

R1-2109814
PUCCH enhancements
ETRI

R1-2109889
PUCCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2110003
PUCCH coverage enhancement
Sharp

R1-2110049
PUCCH coverage enhancement
Apple

R1-2110099
Discussions on coverage enhancement for PUCCH
LG Electronics

R1-2110125
PUCCH Dynamic Repetition and DMRS Bundling
Ericsson

R1-2110155
Discussions on PUCCH enhancements
InterDigital, Inc.

R1-2110204
PUCCH enhancements
Qualcomm Incorporated

R1-2110240
Enhancements for PUCCH repetition
Lenovo, Motorola Mobility
8.8.3 Type A PUSCH repetitions for Msg3
[106bis-e-NR-R17-CovEnh-05] Email discussion regarding Type A PUSCH repetitions for Msg 3 – Xianghui (ZTE)
· 1st check point: October 14
· Final check point: October 19
[106bis-e-NR-R17-CovEnh-07] Discuss incoming LS on Msg3 repetition in coverage enhancement by October 18 – Xianghui (ZTE)
NR_cov_enh – Msg3 repetition (From AI 5)
R1-2108712
LS on Msg3 repetition in coverage enhancement
RAN2, ZTE

Response LS needed. To be handled under agenda item 8.8.3.
The Draft LS of v01 is endorsed in principle.
Final LS R1-2110585 is endorsed.
Possible 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. 
Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.
Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
RAN1 thinks at least the number of preambles per SSB per RO for request of Msg3 repetition, i.e., CB-PreamblesPerSSB, is needed. It’s up to RAN2 whether to indicate the start of preamble index for request of Msg3 repetition with shared RO. 
Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195). 
· From RAN1 perspective, there is no need to separately configure the following legacy RACH parameters configured in RACH-ConfigCommon for requesting Msg3 PUSCH repetition with shared RO on a given UL carrier. 
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· zeroCorrelationZoneConfig
· totalNumberOfRA-Preambles
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB
· FFS: rsrp-ThresholdSSB 
· rsrp-ThresholdSSB-SUL
· prach-RootSequenceIndex
· msg1-SubcarrierSpacing
· restrictedSetConfig
· msg3-transformPrecoder
Possible Working Assumption 
‘N Gap symbols after SSB’ is not used for available slot determination for Msg3 repetition. 
Conclusion 
There is no consensus to additionally support intra-slot frequency hopping for Msg3 PUSCH with repetition in Rel-17. 
Note: intra-slot FH is supported when a UE is scheduled Msg3 PUSCH without repetition.

Agreement 
Include the following into the reply LS to R1-2108712(R2-2109195)
l From RAN1 perspective, it can be beneficial to separately configure rsrp-ThresholdSSB for requesting Msg3 PUSCH repetition with shared RO on a given UL carrier.
Agreement
If UE is indicated with Msg3 PUSCH with repetition, the frequency hopping flag information field in UL RAR grant or DCI format 0_0 with CRC scrambled by TC-RNTI is reused to enable/disable inter-slot frequency hopping.
Agreement
The Rel-15/16 Msg3 PUSCH collision handling rules are reused for transmission of Msg3 PUSCH repetition in an available slot.
· FFS whether collision with downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated is an exceptional case, i.e., Msg3 PUSCH repetition cannot be canceled by downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated in Rel-17.
· FFS: Rel-17 Msg3 PUSCH collision rules are also applied if introduced in other WI(s)
R1-2110419
Feature lead summary #3 on support of Type A PUSCH repetitions for Msg3
Moderator (ZTE Corporation)
R1-2110585
Reply LS on Msg3 repetition in coverage enhancement, RAN1
R1-2110589
[106bis-e-NR-R17-CovEnh-07] Discuss incoming LS on Msg3 repetition in coverage enhancement Moderator (ZTE Corporation)
R1-2110417
Feature lead summary #1 on support of Type A PUSCH repetitions for Msg3
Moderator (ZTE Corporation)
R1-2108742
Discussion on Msg3 repetition for coverage enhancement
Huawei, HiSilicon

R1-2108849
Discussion on support of Type A PUSCH repetitions for Msg3
ZTE

R1-2108923
Discussion on Type A PUSCH repetitions for Msg3
Spreadtrum Communications

R1-2108993
Discussion on Type A PUSCH repetitions for Msg3
vivo

R1-2109092
Type A PUSCH repetitions for Msg3 coverage
OPPO

R1-2109134
Discussion on PUSCH repetition for Msg3
NEC

R1-2109244
Discussion on Type A PUSCH repetitions for Msg3
CATT

R1-2109252
Remaining issues on type A PUSCH repetitions for Msg3
China Telecom

R1-2109299
Discussion on type A PUSCH repetitions for Msg3
CMCC

R1-2109428
Discussion on Type A PUSCH repetition for Msg3
Xiaomi

R1-2109458
Discussion on Type A PUSCH repetitions for Msg.3
Panasonic Corporation

R1-2109508
Type A PUSCH repetitions for Msg3
Samsung

R1-2109628
On Msg3 PUSCH repetition
Intel Corporation

R1-2109696
Type A PUSCH repetitions for Msg3
NTT DOCOMO, INC.

R1-2109815
Type A PUSCH repetitions for Msg3
ETRI

R1-2109890
Approaches and solutions for Type A PUSCH repetitions for Msg3
Nokia, Nokia Shanghai Bell

R1-2110004
Type-A PUSCH repetition for msg3
Sharp

R1-2110050
Discussion on Msg3 Coverage Enhancement
Apple

R1-2110100
Discussion on coverage enhancement for Msg3 PUSCH
LG Electronics

R1-2110126
Type A PUSCH Repetition for Msg3
Ericsson

R1-2110205
Type A PUSCH repetition for Msg3
Qualcomm Incorporated

R1-2110236
Type A PUSCH repetitions for Msg3
InterDigital, Inc.

R1-2110330
Discussion on Type A PUSCH repetitions for Msg3
WILUS Inc.

8.8.4 Others
R1-2108850
Performance impacts of residual frequency error for joint channel estimation of PUSCH and PUCCH transmissions
ZTE

R1-2108994
Enhanced contention resolution mechanism for CBRA procedure with MSG3 PUSCH repetition


vivo

R1-2109245
Views on reusing PUSCH enhancements for Msg3
CATT

R1-2109429
Other considerations for coverage enhancement
Xiaomi

R1-2109509
Considerations on Rel-17 RRC parameters for Coverage Enhancement
Samsung

R1-2109746
On further potential coverage enhancements
Huawei, HiSilicon

R1-2109891
On the support of DMRS bundling for the scenario of other UL transmission in-between PUSCH/PUCCH repetitions
Nokia, Nokia Shanghai Bell

R1-2110127
Frequency Hopping for TBoMS
Ericsson

