[bookmark: _GoBack]3GPP TSG RAN meeting #93e										       RP-211826
Electronic Meeting, September 13 - 17, 2021
Status Report to TSG
Agenda item:			9.3.1.5
	WI / SI Name
	NR coverage enhancements

	included in this status report
	Study Item: 
No
	Core part: 
Yes
	Performance part:
Yes
	Testing part:
No

	Acronym
	NR_cov_enh

	Unique ID
	[bookmark: bm900061]900061

	TSG Tdoc of latest approved WI/SI description (if any)
	RP-211566

	Target Completion Date
(indicate if changed)
	Study Item: 
NA
	Core part: 03/2022
	Performance part: 09/2022
	Testing part: 
NA

	Overall Completion level
	Study Item: 
NA
	Core part: 
60%
	Performance Part: 
0%
	Testing part: 
NA


Note: Overall completion level percentage numbers should use one of the colors below:
· xx%: Normal progress, no RAN plenary action needed
· xx%: Progress behind schedule, may need RAN plenary intervention. If so, SR should clearly define requested action
· xx%: Progress critically behind, RAN plenary shall intervene. SR should define requested action

Source:
	Leading WG
	RAN WG1

	Rapporteur
	Name
	Jianchi Zhu

	
	Company
	China Telecom

	
	Email
	zhujc@chinatelecom.cn




1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.1	RAN1
2.1.1	Agreements
RAN1 #106-e
LS R1-2108458 is endorsed. 

Enhancements on PUSCH repetition type A:
Agreement:
· For Rel-17 PUSCH repetition Type A without joint channel estimation, no new inter-slot frequency hopping mechanism is introduced. 

Agreement
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)

Agreement
For PUSCH repetition Type A for Rel-17 CG-PUSCH, semi-static flexible symbol is considered as available.

Agreement
For PUSCH repetition Type A for Rel-17 DG-PUSCH, semi-static flexible symbol is considered as available.
Note: The applicability for Msg 3 is to be discussed in 8.8.3

Agreement
· DCI format 0_1 and DCI format 0_2 support Rel-17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists.
Agreement
· For DG-PUSCH with counting based on the available slots, count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16.

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

TB processing over multi-slot PUSCH:
Agreement
The number of slots allocated for TBoMS is counted based on the available slots for UL transmission. 
· The determination of available slots for PUSCH repetition type A, as defined in AI 8.8.1.1, is reused.
· Note: Available slots for FDD or SUL could be revisited according to discussion in AI 8.8.1.1

Agreement
Allocating resources for TBoMS in the special slot in TDD is possible according to the agreed time domain resource determination for TBoMS.
· No further optimization to allocate resources for TBoMS in the special slot is supported.

Agreement
TBoMS is supported for both configured grant and dynamic grant.

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 
To calculate   for TBS determination, at least the scaling factor value =N is supported, where N is the number of allocated slots for a single TBoMS.
FFS: whether further values 1<K<N are supported.
FFS: details related to the indication of .
Note: No supporting the case K=1 for a single TBoMS.

Agreement
Repetitions of a single TBoMS are supported, where:
· The number of repetitions is denoted by M, i.e., the total number of allocated slots for TBoMS repetition is M*N.
· Note: M*N is no more than the max number of repetitions agreed for repetition Type A enhancement in agenda 8.8.1.1
· Available slot determination is according to existing agreements.
· The number and location of allocated symbols within an allocated slot for TBoMS transmission are the same among all repeated single TBoMS.
· FFS other aspects of TBoMS repetitions, e.g.:
· Details of time domain resource indication.
· Supported values for the number of TBoMS repetitions.
· How to indicate the number of TBoMS repetitions.
· Interactions with frequency hopping and precoder cycling across the M groups of N allocated slots for each single TBoMS repetition.
· Whether RV indices should be cycled across the M groups of N allocated slots for each single TBoMS repetition.
· Details of TBoMS retransmissions.
· Potential MAC layer impact, but should be decided by RAN2
Note: No additional dropping rule optimization will be introduced other than dropping rules for single TBoMS transmission. 

Conclusion
Bit interleaving performed per ToT is precluded, and ToT will not be used in further discussion.

Agreement
The UE determines whether or not to drop a slot determined as available for TBoMS transmission according to Rel-15/16 PUSCH dropping rules, where the dropped slot is still counted in the N allocated slots for the single TBoMS transmission.
FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)
 
Conclusion
The N allocated slots for the single TBoMS are defined as the number of slots after available slot determination for a single TBoMS transmission, before dropping rules are applied.
Note: the number of final transmitted slots for the single TBoMS may be lower than N, depending on dropping rules for TBoMS transmission.

Joint channel estimation for PUSCH:
Confirm the following working assumption
Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over non-back-to-back PUSCH transmissions with different TBs
· FFS: Over non-back-to-back PUSCH transmissions for TBoMS 
· For the non-back-to-back PUSCH transmissions, it is defined as at least when there is no UL transmission between the two successive PUSCH transmissions
· Subject to UE capability with details FFS (e.g., separate vs. joint capability for type A & type B, w.r.t. OFF power requirements, etc.)
· FFS: Joint channel estimation over non-back-to-back PUSCH transmissions with other uplink transmissions between the two successive PUSCH transmissions across consecutive slot.
Conclusion
· Optimization of DMRS location in time domain for PUSCH is not considered for joint channel estimation in Rel-17.
Agreement
· Joint channel estimation for PUSCH transmissions and the time domain window are jointly enabled or disabled via RRC configuration for a UE.
· Note: Enabling/disabling of joint channel estimation for PUSCH transmissions means enabling/disabling of DMRS bundling for PUSCH transmissions under the condition of power consistency and phase continuity.
Agreement 
Make down-selection between the following two alternatives:
· Alt 1: UE is not expected to receive TPC commands during the current time domain window.
· Alt 2: UE receives and accumulates TPC commands without taking effect during the current time domain window.
Agreement
· UE should not perform TA adjustment during the time domain window.
· FFS: UE does not expect to receive TA command to indicate TA adjustment during the TDW.
· FFS: UE ignores any TA command which indicates TA adjustment during the TDW.
· FFS: UE performs TA adjustment after the TDW if it receives any TA command indicating TA adjustment during the TDW.

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.
· FFS: The maximum value of L
· 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.

PUCCH enhancements:
Confirm the following working assumption
Working assumption: 
In Rel-17, for a PUCCH with associated scheduling DCI, support the following for dynamic PUCCH repetition factor indication. 
· Enhance RRC signaling to allow configuration of PUCCH repetition factor per PUCCH resource. Reuse Rel-16 PUCCH resource indication mechanism based on “PUCCH resource indicator” (PRI) field and starting CCE index (when applicable based on Rel-16 spec) of DCI to indicate a PUCCH resource and its associated repetition factor.
· FFS: RRC signaling enhancement details

Agreement 
· for a PUCCH resource, if both a new repetition parameter corresponding to Rel-17 dynamic PUCCH repetition factor indication and the Rel-15/16 nrofSlots are configured, the new repetition parameter overrides nrofSlots. 

Agreement
· In Rel-17, reuse the Rel-16 PUCCH repetition factors 2, 4, 8. 
· Do not support PUCCH repetition factor larger than 8 In Rel-17.
 
Agreement
· For DMRS bundling for PUCCH repetitions, RAN1 at least prioritize use cases 3 and 4a in R1-2104119.

Agreement
Dynamic PUCCH repetition factor indication for SR or P/SP-CSI on PUCCH is not supported in Rel-17.

[bookmark: _Toc65764519]Type A PUSCH repetitions for Msg3:
Agreement 
Do NOT support fallback RAR UL grant in 2-step RACH for indicating Msg3 repetition. 

Agreement 
The separate preambles for requesting Msg3 repetition could be configured only in an RO configured with 4-step RACH preambles not for requesting Msg3 repetition.

Working Assumption
Down-select only one from the following methods for indication of the number of repetition of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, introducing a new configurable TDRA table including the repetition factors.
·  The new TDRA table is configured by SIB1, with selecting one of the two options below. 
· Option 1: The new TDRA table includes separate new indication for K2, mapping type, SLIV and repetition factor. 
· Option 2: The new TDRA table includes legacy indication for K2, mapping type and SLIV from legacy TDRA table, and new indication for repetition factor.
·  If a new TDRA table is not configured, the legacy default TDRA table is used, and repetition factor K=1 is applied.
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· X MSB bits of the MCS information field are used for repetition indication. 
·  FFS the value of X.
·  FFS whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set. 
· Alt 3: If TPC information field is chosen, repurpose the TPC information field by selecting one of the two options below.
· Option 1: X LSB bits of the TPC information field are used for repetition indication. 
·  FFS the value of X.
·  FFS whether the X bits are directly used for indicating the repetition factor (i.e., the decimal value of X is equal to the repetition factor) or used for selecting one repetition factor from a predefined/SIB1 configured set. 
· Option 2: A predefined TPC command table with including repetition factor K is introduced. 
·  FFS details. 

Agreement 
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
· Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
· Option 2:
· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined.
· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn't request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field.

Agreement 
· Support at least repetition factor K = {2, 4} for Msg3 PUSCH repetition. 
·  FFS whether to support other values, e.g., 8. 
· Note: K=1 is supported and how to support K=1 is FFS.  

Agreement
· The available slot of Msg3 PUSCH repetition is only determined by the tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, no other additional Rel-16 signals/signalings will be considered. 
· If a symbol for Msg3 repetition in a slot overlaps with SSB transmission [FFS:N Gap symbols after SSB], the slot is determined as not available during the counting of repetitions. As there is no Msg3 repetition in the slot, no Msg3 repetition omission applies to the slot.
Agreement 
Do not support TBoMS for Msg3 in Rel-17 coverage enhancement WI.
2.1.2	Remaining Open issues
· PUSCH enhancements
· Remaining issues for enhancements on PUSCH repetition type A
· Increasing the maximum number of repetitions.
· The number of repetitions counted on the basis of available UL slots.
· Remaining issues for TB processing over multi-slot PUSCH
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Remaining issues for joint channel estimation for PUSCH
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation
· PUCCH enhancements
· Remaining issues for dynamic PUCCH repetition factor indication
· Remaining issues for DMRS bundling across PUCCH repetitions
· Remaining issues for Type A PUSCH repetitions for Msg3
2.2	RAN2
2.2.1	Agreements
RAN2#115e
· RAN2 should focus on Msg3 repetition for 4-step RACH, unless RAN1 makes solid conclusion to support Msg3 repetition for fallbackRAR.
· Msg3 repetition is applicable to all cases that trigger 4-step CBRA procedure (can come back if we identify that some specific case should not be covered).
· A separate RSRP threshold is introduced for requesting Msg3 repetition.
· Extension of ra-ResponseWindow and ra-ContentionResolutionTimer are not needed for Msg3 repetition.
· RAN2 confirms enhancing MAC RAR for indicating Msg3 repetition is not supported.
· Postpone the discussion on UE capability (i.e. whether explicit UE capability is needed for indicating the support of Msg3 repetition).
· Send an LS to RAN1, saying that support of Msg3 repetition on both NUL and SUL is feasible from RAN2 point of view and asking Q1 and Q2 to RAN1. In the LS also indicate that RAN2 thinks that preamble Group B with Msg3 repetition is feasible and ask RAN1 for confirmation. The LS is approved in R2-2109195.
2.2.2	Remaining Open issues 
· RA procedure for the UE capable of Msg3 repetition, except the common aspects related to RACH indication and partitioning.
· RRC signaling to include physical parameters introduced by RAN1 and UE capability.
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
The progress in RAN4 #100e meeting is summarized below:
· The email discussion summary for [100-e][140] NR_cov_enh was provided in R4-2115040.
· The RAN4 RF work plan for NR coverage enhancements WI was approved in R4-2112230.
· The reply LS on PUCCH and PUSCH transmissions was approved in R4-2114991.
· The WF on phase continuity and power consistency for PUCCH and PUSCH transmissions was approved in R4-2114992.

2.4.2	Remaining Open issues
· RF requirements for the non-scheduled gap and tolerance for power consistency/phase continuity to be investigated and specified if necessary.
· Length and impacting factor(s) of maximum duration for joint channel estimation.
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
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[90] R1-2107874	Joint channel estimation for PUSCH	NTT DOCOMO, INC.
[91] R1-2107937	Discussion on joint channel estimation for PUSCH	Xiaomi
[92] R1-2108159	Discussion on joint channel estimation for PUSCH	WILUS Inc.
[93] R1-2108619	FL summary #4 of PUCCH coverage enhancement	Moderator (Qualcomm)
[94] R1-2108482	FL summary #3 of PUCCH coverage enhancement	Moderator (Qualcomm)
[95] R1-2108347	FL summary #2 of PUCCH coverage enhancement	Moderator (Qualcomm)
[96] R1-2108315	FL summary of PUCCH coverage enhancement	Moderator (Qualcomm)
[97] R1-2106498	Discussion on PUCCH coverage enhancement	Huawei, HiSilicon
[98] R1-2106614	Discussion on PUCCH enhancements	vivo
[99] R1-2106658	PUCCH coverage enhancements	Nokia, Nokia Shanghai Bell
[100] R1-2106712	Discussion on PUCCH enhancements	Spreadtrum Communications
[101] R1-2106742	Discussion on coverage enhancements for PUCCH	ZTE
[102] R1-2106905	PUCCH enhancements	Samsung
[103] R1-2106991	Discussion on PUCCH enhancement	CATT
[104] R1-2107118	Discussion on PUCCH enhancement for NR coverage enhancement	Panasonic Corporation
[105] R1-2107126	Discussion on PUCCH enhancements	China Telecom
[106] R1-2107142	Discussion on PUCCH enhancements	NEC
[107] R1-2107193	Enhancements for PUCCH repetition	Lenovo, Motorola Mobility
[108] R1-2107259	PUCCH enhancements for coverage	OPPO
[109] R1-2107362	PUCCH enhancements	Qualcomm Incorporated
[110] R1-2107420	Discussion on PUCCH enhancements	CMCC
[111] R1-2107477	PUCCH enhancements	ETRI
[112] R1-2107551	Discussions on coverage enhancement for PUCCH	LG Electronics
[113] R1-2107562	PUCCH Dynamic Repetition and DMRS Bundling	Ericsson
[114] R1-2107605	Discussion on PUCCH enhancements	Intel Corporation
[115] R1-2107653	Discussions on PUCCH enhancements	InterDigital, Inc.
[116] R1-2107756	PUCCH coverage enhancement	Apple
[117] R1-2107802	PUCCH coverage enhancement	Sharp
[118] R1-2107875	PUCCH enhancements	NTT DOCOMO, INC.
[119] R1-2107938	Discussion on PUCCH enhancements	Xiaomi
[120] R1-2108585	Feature lead summary #4 on support of Type A PUSCH repetitions for Msg3					Moderator (ZTE Corporation)
[121] R1-2108584	Feature lead summary #3 on support of Type A PUSCH repetitions for Msg3					Moderator (ZTE Corporation)
[122] R1-2108250	Feature lead summary #2 on support of Type A PUSCH repetitions for Msg3					Moderator (ZTE Corporation)
[123] R1-2108258	Feature lead summary #1 on support of Type A PUSCH repetitions for Msg3					Moderator (ZTE Corporation)
[124] R1-2106499	Discussion on Msg3 repetition for coverage enhancement	Huawei, HiSilicon
[125] R1-2106615	Discussion on Type A PUSCH repetitions for Msg3	vivo
[126] R1-2106659	Approaches and solutions for Type A PUSCH repetitions for Msg3	Nokia, Nokia Shanghai Bell
[127] R1-2106713	Discussion on type A PUSCH repetitions for Msg3	Spreadtrum Communications
[128] R1-2106743	Discussion on support of Type A PUSCH repetitions for Msg3	ZTE
[129] R1-2106906	Type A PUSCH repetitions for Msg3	Samsung
[130] R1-2106992	Discussion on Type A PUSCH repetitions for Msg3	CATT
[131] R1-2107119	Discussion on Type A PUSCH repetitions for Msg.3	Panasonic Corporation
[132] R1-2107127	Discussion on type A PUSCH repetitions for Msg3	China Telecom
[133] R1-2107260	Type A PUSCH repetitions for Msg3 coverage	OPPO
[134] R1-2107363	Type A PUSCH repetition for Msg3	Qualcomm Incorporated
[135] R1-2107421	Discussion on type A PUSCH repetitions for Msg3	CMCC
[136] R1-2107478	Type A PUSCH repetitions for Msg3	ETRI
[137] R1-2107552	Discussion on coverage enhancement for Msg3 PUSCH	LG Electronics
[138] R1-2107563	Type A PUSCH Repetition for Msg3	Ericsson
[139] R1-2107606	On Msg3 PUSCH repetition	Intel Corporation
[140] R1-2107654	Type A PUSCH repetitions for Msg3	InterDigital, Inc.
[141] R1-2107757	Discussion on Msg3 Coverage Enhancement	Apple
[142] R1-2107803	Type A PUSCH repetition for msg3	Sharp
[143] R1-2107876	Type A PUSCH repetitions for Msg3	NTT DOCOMO, INC.
[144] R1-2107939	Discussion on Type A PUSCH repetition for Msg3	Xiaomi
[145] R1-2108160	Discussion on Type A PUSCH repetitions for Msg3	WILUS Inc.
[146] R1-2106616	Enhanced contention resolution mechanism for CBRA procedure with MSG3 PUSCH repetition			vivo
[147] R1-2106660	Discussion on the scope of DMRS bundling for PUSCH	Nokia, Nokia Shanghai Bell
[148] R1-2106744	Performance impacts of residual frequency error for joint channel estimation of PUSCH and PUCCH transmissions	ZTE
[149] R1-2106993	Views on reusing PUSCH enhancements for Msg3	CATT
[150] R1-2107564	Other Coverage Enhancements for PUSCH	Ericsson
[151] R1-2107655	Deterministic PUSCH repetition for coverage enhancement	InterDigital, Inc.
[152] R1-2107679	On futher potential coverage enhancements	Huawei, HiSilicon
[153] R1-2107940	Other considerations for coverage enhancement	xiaomi

RAN2#115e:
[1] R2-2107008	MAC Aspects of UL Coverage Enhancements     Samsung Electronics Co., Ltd
[2] R2-2107059	Discussion on RAN2 Impacts of Msg3 Repetition     vivo
[3] R2-2107080	Discussion on higher layer aspects of coverage enhancements     OPPO
[4] R2-2107220	RAN2 enhancements for Msg3 repetition     Qualcomm Incorporated
[5] R2-2107456	Work plan for NR coverage enhancements      China Telecommunication
[6] R2-2107745	Consideration on Msg3 repetition in CE     ZTE Corporation, Sanechips
[7] R2-2108003	On support of Type A PUSCH repetitions for Msg3     CATT
[8] R2-2108273	On RAN2 impacts for coverage enhancements and Type A PUSCH repetitions for Msg3     Ericsson
[9] R2-2108294	RAN2 aspects of Msg3 PUSCH repetition	     Intel Corporation
[10] R2-2108604	Discussion on the support of Msg3 PUSCH repetitions     Huawei, HiSilicon
[11] R2-2108747	Discussion on RACH with coverage enhancement     LG Electronics Inc.
[12] R2-2108895	[offline 111] Msg3 repetition     ZTE
[13] R2-2109195	LS on Msg3 repetition     ZTE

RAN4 #100e:
[1] R4-2111901	Discussion on phase continuity	InterDigital Communications
[2] R4-2112230	RAN4 RF work plan for NR coverage enhancements WI	China Telecom
[3] R4-2112231	On phase continuity and power consistency for PUCCH and PUSCH repetition	China Telecom
[4] R4-2112804	Phase continuity and power consistency for PUSCH and PUCCH repetition	Nokia, Nokia Shanghai Bell
[5] R4-2112889	Views on phase continuity and power consistency for PUSCH and PUCCH repetition	Sony
[6] R4-2113504	Further analysis on PUSCH/PUCCH repetition phase continuity	MediaTek (Chengdu) Inc.
[7] R4-2113925	Discussion on reply LS on NR coverage enhancement	ZTE Corporation
[8] R4-2113926	Discussion on phase discontinuity and power inconsistency tolerance across different repetitions	ZTE Corporation
[9] R4-2114331	On definition of phase continuity	Ericsson
[10] R4-2114332	Initial simulation results for phase tolerance for PUSCH  repetition	Ericsson
[11] R4-2114333	RF impact on  phase continuity and power consistency for PUCCH and PUSCH	Ericsson
[12] R4-2114334	LS reply On maximum duration of phase continuity and power consistency for PUCCH and PUSCH repetition	Ericsson
[13] R4-2114496	on phase continuty for multiple transmissions	Huawei, HiSilicon
[14] R4-2114550	Requirements for phase continuity for transmission repetitions	Qualcomm Incorporated
[15] R4-2115040	Email discussion summary for [100-e][140] NR_cov_enh 	China Telecom
[16] R4-2114991	Reply LS on PUCCH and PUSCH transmissions 		Qualcomm Incorporated
[17] R4-2114992	WF on phase continuity and power consistency for PUCCH and PUSCH transmissions 	Huawei, HiSilicon
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