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8.8    NR coverage enhancement
Please refer to RP-211566 for detailed scope of the WI. Please also refer to slide 5 of R1-2200001 for additional guidance for this e-meeting.

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

· Email discussion to start on January 20 and end by January 25

8.8.1 PUSCH enhancements
8.8.1.1 Enhancements on PUSCH repetition type A
[107bis-e-R17-CovEnh-01] Email discussion regarding enhancements for PUSCH repetition type A – Toshi (Sharp)
· 1st check point: January 20
· Final check point: January 25
Conclusion:

No consensus to introduce pusch-AggregationFactor-r17.
Agreement
· Remove the notes from “Per (UE, cell, TRP, …)” and “Comment” columns of the existing AvailableSlotCounting in the consolidated RRC parameter list.

· If separate FGs are defined for DG-PUSCH and CG-PUSCH, add another AvailableSlotCounting to the consolidated RRC parameter list, with the following contents.

	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Enhancement on PUSCH repetition Type A
	　
	　
	　
	　
	AvailableSlotCounting
	new
	　
	Enabling PUSCH repetitions counted on the basis of available slots
	ENUMERATED {enabled, disable }
	　
	in ConfiguredGrantConf

	UE-specific
	38.331
	Agreement:
• Each available slot identified by the UE is considered as a transmission occasion for PUSCH repetition.
o RV is cycled across transmission occasions, irrespective of whether PUSCH transmission in the transmission occasion is further omitted or not.


Conclusion:

· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 
R1-2200685
FL Summary #1 on Enhancements on PUSCH repetition type A
Moderator (Sharp)
R1-2200051
Discussion on coverage enhancements for PUSCH repetition type A
Huawei, HiSilicon

R1-2200086
Remaining issues on enhancement for PUSCH repetition type A
vivo

R1-2200111
Discussion on remaining issues for enhanced PUSCH repetition type A
ZTE

R1-2200160
Enhancements on PUSCH repetition type A
Nokia, Nokia Shanghai Bell

R1-2200205
Enhancements on PUSCH repetition type A
Samsung

R1-2200301
Enhancements on PUSCH Repetition Type A
Qualcomm Incorporated

R1-2200334
Enhancements on PUSCH repetition type A
OPPO

R1-2200379
Remaining details of enhancements on PUSCH repetition type A
Intel Corporation

R1-2200420
Discussion on PUSCH repetition type A enhancement
Apple

R1-2200500
Enhancements on PUSCH repetition type A
Sharp

R1-2200518
Type-A PUSCH repetition for coverage enhancement
InterDigital, Inc.

R1-2200588
Remaining issues on PUSCH repetition type A enhancement
CMCC

R1-2200655
Remaining Issues for PUSCH Repetition Type A Enhancement
Ericsson
8.8.1.2 TB processing over multi-slot PUSCH
[107bis-e-R17-CovEnh-02] Email discussion regarding TB processing over multi-slot PUSCH – Marco (Nokia)
· 1st check point: January 20
· Final check point: January 25
Possible Agreement
· For PUSCH transmissions of TBoMS, the UE is not expected to be configured with the time duration for the N*M transmissions larger than the time duration derived by the periodicity P. 

· The above “time duration for the N*M transmission” means the time duration between the start of the 1st slot of the N*M available slots for TBoMS and the end of the last slot of the N*M available slots for TBoMS, for any instance of a CG Type 2 period.
Conclusion
There is no consensus in RAN1 on whether the index of the starting coded bit in the circular buffer should be expressed as function of the lifting size [image: image2.png]


.
Agreement

The Rel-16 per-slot transmission occasion definition is re-used for transmission power determination for TBoMS.

Conclusion 
· Configuration and/or indication of priority of TBoMS transmission is up to gNB. 
· No new TBoMS-specific collision handling and dropping rules are introduced.
Agreement

The following text proposal for TS 38.213, Clause 9.2.6, should be adopted.
	9.2.6       PUCCH repetition procedure

<omitted text>

If a UE would transmit a PUCCH over a first number [image: image3.png]repeat
Neveen > 1



 of slots and the UE would transmit a PUSCH with repetition Type A or a TB processing over multiple slots over a second number of slots, and the PUCCH transmission would overlap with the PUSCH transmission in one or more slots, and the conditions in clause 9.2.5 for multiplexing the UCI in the PUSCH are satisfied in the overlapping slots, the UE transmits the PUCCH and does not transmit the PUSCH in the overlapping slots.

<omitted text>


Conclusion
Existing rules can be reused for UCI multiplexing on PUSCH in case of TBoMS and UL CA scenario.
Agreement 

A UE that supports TBoMS supports all values of N defined for TBoMS, and a UE that supports TBoMS repetition supports all values of M defined for TBoMS repetition.

 

Agreement

The use of TBoMS for HD-FDD UE with counting on available slot is supported.

Note: existing mechanism as in AI8.8.1.1 should be applied for this case
R1-2200680
FL summary of TB processing over multi-slot PUSCH (AI 8.8.1.2)
Moderator (Nokia, Nokia Shanghai Bell)
R1-2200052
Discussion on TB processing over multi-slot PUSCH
Huawei, HiSilicon

R1-2200087
Remaining issues on PUSCH TB processing over multiple slots
vivo

R1-2200112
Discussion on remaining issues for TB processing over multi-slot PUSCH
ZTE

R1-2200152
Remaining issues on TB processing over multi-slot PUSCH
CATT

R1-2200161
Transport block processing for PUSCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2200206
TB processing over multi-slot PUSCH
Samsung

R1-2200237
TB processing over multi-slot PUSCH
NTT DOCOMO, INC.

R1-2200302
TB processing over multi-slot PUSCH
Qualcomm Incorporated

R1-2200321
Discussion on TB processing over multi-slot PUSCH
Panasonic Corporation

R1-2200335
Further considerations for TB over multi-slot PUSCH
OPPO

R1-2200380
Remaining details on TB processing over multi-slot PUSCH
Intel Corporation

R1-2200421
Discussion on TB processing over multi-slot PUSCH
Apple

R1-2200466
Discussion on TB processing over multi-slot PUSCH
xiaomi

R1-2200501
TB processing over multi-slot PUSCH
Sharp

R1-2200509
Discussion on remaining issue of TBoMS
NEC

R1-2200519
TB processing over multiple slots
InterDigital, Inc.

R1-2200589
Remaining issues on TB processing over multi-slot PUSCH
CMCC

R1-2200604
Discussion on TBoMS PUSCH
TCL Communication Ltd.

R1-2200656
Remaining Issues for TB Processing over Multi-Slot PUSCH
Ericsson
8.8.1.3 Joint channel estimation for PUSCH 

[107bis-e-R17-CovEnh-03] Email discussion regarding joint channel estimation for PUSCH – Jianchi (China Telecom)
· 1st check point: January 20
· Final check point: January 25
Conclusion
· It is not expected to redefine transmission occasion for PUSCH/PUCCH for DMRS bundling in Rel-17.

Agreement
· The value range of PUSCH-TimeDomainWindowLength is INTEGER (2..[32]).

· The value range of PUCCH-TimeDomainWindowLength is INTEGER (2..[8]).

· Note: the value shall not exceed the maximum duration.
Agreement

Adopt the following TP to TS 38.214

	6.1.7      UE procedure for determining time domain windows for bundling DM-RS
< unchanged text omitted>
-    For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
< unchanged text omitted>


Agreement
Send an LS to RAN4 asking the following question
· For extended CP, is 11-symbol the maximum length for the non-zero un-scheduled gap in-between the PUSCH transmission or PUCCH repetition, when UE is required to maintain power consistency and phase continuity?
Endorsement
[DRAFT] LS on DMRS bundling for PUSCH and PUCCH is endorsed in principle.

R1-2200735
FL Summary#2 of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2200487
FL Summary of joint channel estimation for PUSCH
Moderator (China Telecom)
R1-2200053
Discussion on joint channel estimation for PUSCH
Huawei, HiSilicon

R1-2200088
Remaining issues on joint channel estimation for PUSCH
vivo

R1-2200113
Discussion on remaining issues for joint channel estimation for PUSCH
ZTE

R1-2200162
Joint channel estimation for PUSCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2200207
Joint channel estimation for PUSCH
Samsung

R1-2200238
Joint channel estimation for PUSCH
NTT DOCOMO, INC.

R1-2200268
Discussion on joint channel estimation for PUSCH
Panasonic Corporation

R1-2200279
Discussion on joint channel estimation for PUSCH
Spreadtrum Communications

R1-2200303
Joint channel estimation for PUSCH
Qualcomm Incorporated

R1-2200336
Consideration on Joint channel estimation for PUSCH
OPPO

R1-2200381
Remaining details on joint channel estimation for PUSCH
Intel Corporation

R1-2200422
Discussion on joint channel estimation for PUSCH
Apple

R1-2200467
Discussion on joint channel estimation for PUSCH
xiaomi

R1-2200486
Remaining issues on joint channel estimation
China Telecom

R1-2200499
Joint channel estimation for PUSCH
Sharp

R1-2200520
Discussions on joint channel estimation
InterDigital, Inc.

R1-2200553
Discussion on Joint channel estimation over multi-slot
MediaTek Inc.

R1-2200590
Remaining issues on joint channel estimation for PUSCH
CMCC

R1-2200613
Discussions on joint channel estimation for PUSCH
LG Electronics

R1-2200657
Remaining Issues for Joint Channel Estimation for PUSCH
Ericsson
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).

[107bis-e-R17-CovEnh-04] Email discussion regarding PUCCH enhancements – Yi (Qualcomm)
· 1st check point: January 20
· Final check point: January 25
Agreement 

In column J of RRC parameter “PUCCH-nrofSlots-r17”, add a note as the following:

· Note: a PUCCH resource not configured with PUCCH-nrofSlots-r17 can attain the value of 1 according to when the Rel-15/16 parameter nrofSlots is not configured.

Possible Agreement 

The RRC parameter “PUCCH-DMRS-Bundling” is per UL BWP. 

The RRC parameter “PUCCH-TimeDomainWindowLength” is per UL BWP. 
Agreement

For PUCCH repetitions and PUSCH repetitions with DMRS bundling, introduce the following two RRC parameters for frequency hopping interval configuration. 
· PUCCH-Frequencyhopping-Interval

· PUSCH-Frequencyhopping-Interval

Note: finalize the details (such as value range, parent IE, etc…) of these two RRC parameters in RAN1 107#bis-e. 

Agreement

PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as a [semi-static] event that causes power consistency and phase continuity not to be maintained across PUCCH repetitions. 

Possible Agreement

The same mechanism of inter-slot frequency hopping with DMRS bundling for type-A PUSCH repetitions is reused for TBoMS. 

Agreement
· The RRC parameter “PUCCH-DMRS-Bundling” is per UL BWP. The RRC parameter “PUCCH-TimeDomainWindowLength” is per UL BWP. 
· Option 2: The RRC parameter “PUCCH-DMRS-Bundling” is per PUCCH format. The RRC parameter “PUCCH-TimeDomainWindowLength” is per UL BWP
R1-2200754
FL summary #2 of PUCCH coverage enhancement
Moderator (Qualcomm)
R1-2200708
FL summary #1 of PUCCH coverage enhancement
Moderator (Qualcomm)
R1-2200054
Discussion on PUCCH coverage enhancement
Huawei, HiSilicon

R1-2200089
Remaining issues on PUCCH enhancements
vivo

R1-2200114
Discussion on remaining issues for coverage enhancements for PUCCH
ZTE

R1-2200153
Remaining issues on PUCCH enhancements
CATT

R1-2200163
PUCCH coverage enhancements
Nokia, Nokia Shanghai Bell

R1-2200208
PUCCH enhancements
Samsung

R1-2200239
PUCCH enhancements for coverage enhancement
NTT DOCOMO, INC.

R1-2200280
Discussion on PUCCH enhancements
Spreadtrum Communications

R1-2200304
PUCCH enhancements
Qualcomm Incorporated

R1-2200322
Discussion on the interaction between inter-slot frequency hopping and DMRS bundling
Panasonic Corporation

R1-2200337
PUCCH enhancements for coverage
OPPO

R1-2200382
Remaining details on PUCCH enhancements
Intel Corporation

R1-2200423
Further discussion on PUCCH coverage enhancement
Apple

R1-2200468
Discussion on PUCCH enhancements
xiaomi

R1-2200488
Remaining issues on inter-slot frequency hopping with inter-slot bundling for PUCCH and PUSCH

China Telecom

R1-2200502
PUCCH coverage enhancement
Sharp

R1-2200521
Discussions on PUCCH enhancements
InterDigital, Inc.

R1-2200591
Remaining issues on PUCCH enhancements
CMCC

R1-2200614
Discussions on coverage enhancement for PUCCH
LG Electronics

R1-2200636
Remaining issues on PUCCH enhancements for coverage enhancement
WILUS Inc.

R1-2200658
Remaining Issues for PUCCH Dynamic Repetition and DMRS Bundling
Ericsson

8.8.3 Type A PUSCH repetitions for Msg3

[107bis-e-R17-CovEnh-05] Email discussion regarding Type A PUSCH repetitions for Msg 3 – Xianghui (ZTE)
· 1st check point: January 20
· Final check point: January 25
Agreement 
Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
·  When a UE requests Msg3 repetition, the repurposed MCS 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 four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
· The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.
Agreement 
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}.
Conclusion

For Rel-17 CE WI, Issue (4~7) in Section 2.6 of R1-2200712 will not be discussed in RAN1 in future meetings, and issue (1~3) in Section 2.6 of R1-2200712 can only be discussed in RAN1 if requested by other WGs. 
Agreement
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.

R1-2200713
Feature lead summary #2 on support of Type A PUSCH repetitions for Msg
Moderator (ZTE Corporation)
R1-2200712
Feature lead summary #1 on support of Type A PUSCH repetitions for Msg
Moderator (ZTE Corporation)
R1-2200055
Discussion on Msg3 repetition for coverage enhancement
Huawei, HiSilicon

R1-2200090
Remaining issues on Type A PUSCH repetitions for Msg3
vivo

R1-2200115
Discussion on remaining issues for Type A PUSCH repetitions for Msg3
ZTE

R1-2200154
Remaining issues on Type A PUSCH repetitions for Msg3
CATT

R1-2200164
Approaches and solutions for Type A PUSCH repetitions for Msg3
Nokia, Nokia Shanghai Bell

R1-2200209
Type A PUSCH repetitions for Msg3
Samsung

R1-2200240
Type A PUSCH repetitions for Msg3
NTT DOCOMO, INC.

R1-2200305
Type A PUSCH repetition for Msg3
Qualcomm Incorporated

R1-2200323
Discussion on Type A PUSCH repetitions for Msg.3
Panasonic Corporation

R1-2200338
Type A PUSCH repetitions for Msg3 coverage
OPPO

R1-2200383
Remaining details on Msg3 PUSCH repetition
Intel Corporation

R1-2200424
On remaining issues for Msg3 Coverage Enhancement
Apple

R1-2200469
Discussion on Type A PUSCH repetition for Msg3
xiaomi

R1-2200489
Remaining issues on type A PUSCH repetitions for Msg3
China Telecom

R1-2200503
Type A PUSCH repetitions for Msg3
Sharp

R1-2200522
Type A PUSCH repetitions for Msg3
InterDigital, Inc.

R1-2200592
Remaining issues on type A PUSCH repetitions for Msg3
CMCC

R1-2200615
Discussion on coverage enhancement for Msg3 PUSCH
LG Electronics

R1-2200637
Remaining issues on Type A PUSCH repetitions for Msg3
WILUS Inc.

R1-2200659
Remaining Issues for Type A PUSCH Repetition for Msg3
Ericsson
8.8.4 Others

R1-2200116
Discussion on RRC parameters for coverage enhancement
ZTE

R1-2200165
Performance of Type A PUSCH repetitions for Msg3 for different MCS index configurations


Nokia, Nokia Shanghai Bell

R1-2200470
Other considerations for coverage enhancement
xiaomi

R1-2200563
Remaining issues on RRC parameters for NR coverage enhancement
vivo

R1-2200653
Other considerations for coverage enhancement
Huawei, HiSilicon

R1-2200660
Frequency Hopping for TBoMS
Ericsson
