3GPP TSG RAN WG1 Meeting #99

R1-1913385
Reno, USA, November 18th – 22nd, 2019
Title: Chairman’s notes of AI 7.2.8 Enhancements on MIMO for NR
Source: Ad-hoc Chair (Samsung)
1.1.1 Enhancements on MIMO for NR
NR_eMIMO-Core; WID in RP-192271. Please refer to the WID for detailed scoping
Evaluation methodology, if necessary, can be discussed in each respective sub-agenda.

R1-1913199
Introduction of MIMO enhancements
Qualcomm

R1-1913200
Introduction of MIMO enhancements
Ericsson

R1-1913201
Introduction of Enhancements on NR MIMO
Huawei

R1-1913202
Introduction of MIMO enhancements
Samsung

R1-1913203
Introduction of MIMO enhancements
Nokia

R1-1913204
Introduction of MIMO enhancements
Intel Corporation

Note: the above draft CRs are already endorsed by email

1.1.1.1 CSI Enhancement for MU-MIMO Support

R1-1912480
Feature lead summary for MU-MIMO CSI
Samsung

Agreement

On the inequality for “Alt3A” CBSR (as agreed in RAN1#98bis), add the following clarification (marked in red):

· The value of power threshold 
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 is configured from the Rel.15 2-bit amplitude restriction table
Note: How to describe the relation between the power threshold and the Rel.15 2-bit amplitude restriction table in the specification (i.e. power is amplitude squared) is up to the editor of TS38.214
Agreement

On the UE behavior for Rel.16 Type II CBSR:

· When the UE does not support soft amplitude restriction as indicated by the respective UE capability signaling, the UE is not expected to be configured with amplitude restriction values other than “0” and “1” 

· Note: How to describe this in the spec is up to the editor

Conclusion: 

There is no consensus on the need for capturing “no CQI recalculation when UCI omission occurs” in the specification. It is RAN1 common understanding that when UCI omission occurs, the associated CQI does not have to be recalculated conditioned on the PMI after omission.

Agreement
On the # of PMI subbands: 

· Mandatory support for R=1

· Optional support for N3>19

FFS: whether it is mandatory or optional for R=2 and N3<=19
· To be discussed during the Rel-16 UE capabilitity discussions

Agreement

For Rel.16 Type II codebook/CSI, 

· The support for maximum rank of 3 is optional

· The support for maximum rank of 4 is optional

Agreement

For Rel.16 Type II codebook/CSI, the support for parameter combinations 1, 2, 3, 4, 5, and 6 is mandatory, while the support for parameter combinations 7 and 8 is optional.

Note: Mandatory support for L=2,4 was agreed in RAN1#98bis
R1-1913310
Feature lead summary for MU-MIMO CSI Monday offline session
Samsung

Agreement 

For Rel.16 Type II codebook, the mapping order for UCI bits can be described by the following example text for TS38.212:

Table 6.3.2.1.2-5A: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeIIr16 or typeIIr16-PortSelection

	CSI report number
	CSI fields

	CSI report #n

CSI part 2, group 0
	PMI fields [image: image4.png]


, from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

	CSI report #n

CSI part 2, group 1
	The following PMI fields [image: image6.png]


, from left to right, as in Tables 6.3.2.1.2-1A/2A: [image: image8.png]237"
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, in decreasing order of priority based on function [image: image24.png]Pri(L,i, f)



 defined in section 5.2.3 of TS38.214, if reported

	CSI report #n

CSI part 2, group 2
	The following PMI fields [image: image26.png]


, from left to right, as in Tables 6.3.2.1.2-1A/2A[image: image28.png]
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, in decreasing order of priority based on function [image: image40.png]Pri(L,i, f)



 defined in section 5.2.3 of TS38.214, if reported


Note: How to exactly capture the above example in TS38.212 is up to the editor.
Agreement

In Rel-16, for CSI report other than beam report:

· Increase the maximum number of configured aperiodic CSI Report Settings a UE can report per BWP (RRC parameter maxNumberAperiodicCSI-PerBWP-ForCSI-Report) up to 8, subject to UE capability
· The maximum number of configured aperiodic CSI Report Settings a UE supports is part of UE capability
· Note: This increases the value range of the associated UE capability signaling from 1...4 to 1...8

· Note: FFS for FR2 whether UE can report a value larger than 4

R1-1911842
Enhancements on type II CSI feedback
OPPO

R1-1911901
Discussion on MU-CSI enhancements
Huawei, HiSilicon

R1-1911929
Remaining issues on CSI Enhancement for MU-MIMO
ZTE

R1-1912038
Discussion on MU-CSI enhancement
vivo

R1-1912066
Further Details on MU-CSI
InterDigital Communications

R1-1912175
Remaining issues on Type II CSI enhancement
CATT

R1-1912221
Remaining details on CSI Enhancements for MU-MIMO
Intel Corporation

R1-1912268
Discussion on CSI enhancement for Type II codebook
LG Electronics

R1-1912479
CSI enhancement for MU-MIMO
Samsung

R1-1912481
Feature lead summary for offline email discussion on UE capability
Samsung

R1-1912560
Remaining issues on Type II CSI enhancement for MU-MIMO
Spreadtrum Communications

R1-1912662
On CSI enhancements for MU-MIMO
Ericsson

R1-1912668
Enhancements on Type-II CSI reporting
Fraunhofer IIS/Fraunhofer HHI

R1-1912718
Rel-16 Type II related UE capabilities and remaining UCI aspects
Nokia, Nokia Shanghai Bell

R1-1912822
Remaining Issues on CSI enhancement for MU-MIMO support
Apple Inc.

R1-1912855
MU-CSI Type II Enhancements
Motorola Mobility, Lenovo

R1-1912892
UE Capability for Type II CSI Enhancements
NTT DOCOMO, INC.

R1-1912966
Remaining issues on CSI enhancement for MU-MIMO support
Qualcomm Incorporated

1.1.1.2 Enhancements on Multi-TRP/Panel Transmission 
R1-1913299
Feature Summary of Enhancements on Multi-TRP/Panel Transmission
Huawei, HiSilicon

R1-1913300
Summary of Proposals for M-TRP Online Section on Tuesday
Huawei, HiSilicon
Conclusion

For DMRS rate matching mechanism used for multi-DCI based multi-TRP/panel transmission 

· For PDSCHs scheduled by M-DCI, the UE does not expect a PDSCH scheduling intended for that UE in a given slot if that PDSCH REs collide with DMRS REs associated with another PDSCH for the same UE

Agreement
For joint dynamic HARQ-ACK codebook among M-TRP, 

· Counter DAI is jointly counted across two TRPs (i.e. different value of CORESETPoolIndex (if configured)), and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs and TRPs.

Agreement

· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain subject to UE capability

· Note: This allows a UE to be not configured with either joint HARQ ACK feedback or separate HARQ ACK feedback

· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0
Agreement
For single-DCI based M-TRP URLLC scheme 2b, support following RV sequence candidates: 

· (0, 2), (2, 3), (3, 1), (1, 0)
Agreement

Support the PT-RS resource element mapping which is independently determined by allocated PRB resources associated to each TCI state.

· Applies for scheme 2a and 2b only

Agreement

The frequency density of the PTRS is determined by the number of PRBs associated to each TCI state

· Applies for scheme 2a and 2b only

Agreement

For scheme 3, candidate values of StartingSymbolOffsetK are 0~7

Agreement

For scheme 3, support following RV sequence candidates: 

· (0, 2), (2, 3), (3, 1), (1, 0)

Agreement

For single-DCI based M-TRP URLLC scheme 4, the candidate values of URLLCRepNum is up to 16
· FFS: UE capability for maximum value of URLLCRepNum (including whether UE capability is needed)
Agreement 

For single-DCI based M-TRP, URLLC schemes 2a/2b/3 can be differentiated by the following:

· when higher layer parameter URLLSchemeEnabler is configured, it is set to enable one scheme semi-statically among schemes 2a, 2b and 3, if schemes are supported;  

Agreement 
For multi-DCI based multi-TRP, when PDCCHs schedule two PDSCHs/PUSCHs across TRPs, i.e. PDCCHs are associated with different values of CORESETpoolIndex, following operations are allowed: 

· PDCCH to PDSCH: For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i.

· PDCCH to PUSCH: For any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i. 
· Note that from the UE perspective, it does not imply overlapped PUSCHs at the time.

· PDSCH to HARQ-Ack: In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a CORESETpoolindex different from the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
Above features are optional for a UE that supports multi-DCI based multi-TRP
· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0
Agreement

· The maximum total number of configured CORESETs per cell (across BWPs) is 16
Agreement

Send LS to RAN2 as a response to R1-1911803. The LS is endorsed in R1-1913446.
Question 1. Does the total number of CORESETs per cell need to be increased from current 12 corresponding to 3 CORESETs per BWP?

RAN1 Answer1: The maximum total number of configured CORESETs per cell (across BWPs) is 16
Question 2. Does RAN1 think the current operation is sufficient for mPDCCH mTRP operation? 

RAN1 Answer 2: RAN1 would like to support 8 activated TCI states per TRP, i.e. per CORESETPoolIndex. The total number of activated TCI states that a UE supports is subject to UE capability. Further detailed design is up to RAN2. 
Question 3. RAN2 would like to ask RAN1 for confirmation that the understanding in RAN2 agreements is correct.  

RAN1 Answer 3: RAN1 would like to confirm that the understanding in RAN2 agreements is correct
R1-1913301
Summary of Proposals for M-TRP Offline Section on Tuesday
Huawei, HiSilicon
R1-1913461
Summary of Proposals for M-TRP Offline Session on Wednesday
Huawei, HiSilicon

Agreement 

For single-DCI based M-TRP URLLC scheme 2a/2b and PTRS port indication, support single PTRS port which is allocated with the lowest indexed DMRS ports. 

· Note that the UE may not assume that it can use the PT-RS transmissions from PDSCH resources associated with different TCI states in a joint manner, when using PT-RS for tracking the phase. Whether and how to capture this in RAN1 is up to editor.

Agreement

For single-DCI based M-TRP URLLC scheme 4, support candidate values of URLLCRepNum with:

· {2,3,4,5,6,7,8,16} 

Agreement
Following TCI state and joint schemes are supported
	
	  TCI states
	CDM groups
	URLLCRepNum
	URLLCSchemeEnabler
	UE Behavior 

	0 (in spec draft)
	1
	>=1
	Not applicable
	Not applicable
	Rel 15 

	A (one scheme)
	1
	1
	Condition 1
	Configured or not configured 
	"Scheme 4" with repetition from the same TRP

Limitations agreed for Scheme 4 apply

	A’ (one scheme)
	1
	>=1
	Condition 2
	Not configured 
	Rel 15 

	B (in spec draft)
	2
	1
	Condition 1
	Not configured 
	Scheme 4

	C (in spec draft)
	2
	2
	Condition 2
	Not configured 
	1a/NCJT

	E (in spec draft)
	2
	2
	Condition 4
	Not configured 
	1a/NCJT

	F (in spec draft)
	2
	1
	Condition 4
	Configured 
	Scheme 2a/2b/3

	D’’ (one scheme)
	2
	2
	Condition 4
	Configured 
	1a/NCJT

	G’ (one scheme)
	1
	>=1
	Condition 2
	Configured 
	Rel 15 

	G (one scheme)
	1
	>=1
	Condition 4
	Configured 
	Rel 15 


Note:

· Condition 1: indicates at least one entry in pdsch-TimeDomainAllocationList containing URLLCRepNum (>1) in TDRA by DCI
· Condition 2: indicates one entry in pdsch-TimeDomainAllocationList having no URLLCRepNum by DCI, but at least one entry having URLLCRepNum

· Condition 4: None of entry in TDRA contains URLLCRepNum
Agreement
For a DL serving cell configured with multi-PDCCH based multi-TRP/panel transmission, in the case of PDCCH overbooking for PDCCH candidates monitoring for primary cell, if maximum number of BD/CCE per slot requiring a UE to monitor over CORESETs with same CORESETPoolIndex value is the same maximum number of BD/CCE over all configured CORESETs, Rel-15 overbooking is followed; otherwise
· Overbooking is only applicable to USS sets associated with the CORESET(s) that are configured with CORESETPoolIndex =0 if CORESETPoolIndex is configured.
R1-1913518
Summary of Proposals for M-TRP Offline Session on Thursday
Huawei, HiSilicon
Agreement

DMRS entry {0, 2, 3} can be expected by the UE only when two TCI states are indicated
Agreement

For DMRS type-2, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data

· {0,2,3} is used assuming SU-MIMO 

For DMRS type-1, {0,2,3} is used assuming SU-MIMO 
Agreement

For multi-DCI based multi-TRP/panel transmission, if CORESETPoolIndex is configured,

· If the time offset between the reception of the PDCCH and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCL-ed with the RS(s) with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of CORESETPoolIndex,
· in the respective latest slot in which one or more CORESETs associated with each of CORESETPoolIndex within the active BWP of the serving cell are monitored by the UE 

· The support of this feature is indicated by UE capability

· If the UE does not support the above feature, Rel-15 behavior is reused regardless of CORESETPoolIndex
Conclusion
If the indicated TCI states for multi-TRP operation cannot be received by a UE simultaneously, it is up to UE implementation how to handle this case.

Agreement 

For single-DCI based Multi-TRP/panel transmission with at least one configured TCI states for the serving cell of scheduled PDSCH containing 'QCL-TypeD',

· If the offset between the reception of the PDCCH and the corresponding PDSCH is less than timeDurationForQCL and after the reception of activation command of TCI states for UE specific PDSCH, the UE may assume that DMRS ports of PDSCH follows QCL parameters indicated by default TCI state(s) as following:

· Use the TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states which are activated for PDSCH.

· If all the TCI codepoints are mapped to a single TCI state, then Rel-15 behavior is followed

The support of this feature is part of UE capability.
R1-1911843
Enhancements on multi-TRP and multi-panel transmission
OPPO

R1-1911902
Enhancements on multi-TRP/panel transmission
Huawei, HiSilicon

R1-1911930
Enhancements on Multi-TRP and Multi-panel Transmission
ZTE

R1-1912039
Remaining issues on multi-TRP/panel transmission
vivo

R1-1912129
Enhancements on multi-TRP transmission
Fujitsu

R1-1912134
Enhancements on multi-TRP/panel transmission
MediaTek Inc.

R1-1912176
Remaining issues on multi-TRP/panel transmission
CATT

R1-1912222
On multi-TRP/multi-panel transmission
Intel Corporation

R1-1912269
Enhancements on multi-TRP/panel transmission
LG Electronics

R1-1912316
Discussion of multi-panel/TRP transmission
Lenovo, Motorola Mobility

R1-1912355
Considerations on Multi-TRP/Panel Transmission
Sony

R1-1912482
Enhancements on multi-TRP/panel transmission
Samsung

R1-1912529
Discussion on Multi-TRP/Panel Transmission enhancements
China Telecommunications

R1-1912542
Discussion on multi-TRP/panel transmission
CMCC

R1-1912562
Discussion on Multi-TRP transmission
Spreadtrum Communications

R1-1912622
Discussion on multi-TRP operation
NEC

R1-1912656
Finalizing issues for mTRP
Ericsson

R1-1912719
Enhancements on Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-1912732
On Multi-TRP/Panel transmission enhancements
Futurewei

R1-1912823
Remaining Issues on Multi-TRP Enhancement
Apple Inc.

R1-1912844
Remaining issues on enhancements for multi-TRP
AT&T

R1-1912861
Enhancements on multi-TRP and multi-panel transmission
ITRI

R1-1912893
Enhancements on multi-TRP/panel transmission
NTT DOCOMO, INC.

R1-1912967
Multi-TRP Enhancements
Qualcomm Incorporated

R1-1912994
Enhancements on Multi-TRP/Panel Transmission
Beijing Xiaomi Electronics

R1-1913013
Enhancements on multi-TRP/panel transmission 
KDDI Corporation

R1-1913023
Enhancements on multiple TRP or panel transmission
ASUSTEK COMPUTER (SHANGHAI)

R1-1913036
Discussion on Multi-TRP/Panel URLLC Transmission enhancements
CAICT

1.1.1.3 Enhancements on Multi-beam Operation
R1-1912277
Feature lead summary of Enhancements on Multi-beam Operations
LG Electronics

Agreement (RRC impact)
On power control for PUSCH, PUCCH, and SRS, the total number of maximum configurable pathloss RSs, in including those supported in Rel-15, by RRC is 64
· Note: Such pathloss reference signals are for configuration purpose only, and UE is still only required to track up to 4 pathloss RSs for any PUSCH, PUCCH, and SRS transmissions. 

· “Up to 4 pathloss RSs” applies the total number of pathloss RSs for PUSCH, PUCCH, and SRS

Agreement
Send an LS to RAN2 to indicate that from RAN1 perspective, the following examples have be studied and RAN2 should consider this in their work.

For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, the detail on explicit higher layer signalling on PUCCH resource grouping is determined by

· Example 1: Introducing a group identifier inside each PUCCH resource

· Example 2: Defining a new PUCCH group, which contains identities of PUCCH resources

Draft LS to be prepared by Jonghyun (LGE)

R1-1913323
[DRAFT] LS on explicit higher layer signalling on PUCCH resource grouping for simultaneous spatial relation updates
LG Electronics
Agreement

The LS is endorsed in R1-1913423
Agreement
The following working assumption is confirmed with revision in red
(Working assumption #1 @RAN1#98bis) When a Spatial Relation Info is activated for a SP/AP SRS resource by a MAC CE for a set of CCs/BWPs at least for the same band, where the applicable list of CCs is indicated by RRC signalling, the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.

· Further signaling details are up to RAN2.

· Whether to support the inter-band CA for this feature will be decided in RAN1#99.

· Whether to indicate the applicable list of bands for the feature of single MAC-CE to activate the same SRS resource IDs for multiple CCs/BWPs is up to capability discussion.

· FFS on the UE capability signaling details

· Note: This at least applies to single TRP case.

· FFS on the power control details (without RAN2 impact)

Agreement

· For the supported feature of simultaneous spatial relation update across multiple CCs/BWPs by MAC CE, Additional restriction for SRS, restricted to only with the same ‘usage’

· NO (i.e., no need to change from the part of the WA that “… the Spatial Relation Info is applied for the SP/AP SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs”) 

· i.e., no need to introduce further restriction in relation to the same usage, e.g., gNB can handle this

Agreement

The following working assumption is confirmed 
Working assumption#2 @RAN1#98bis

For the purpose of simultaneous Spatial Relation update across multiple CCs/BWPs,

· Up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in the MAC CE.

· UE expect no overlapped CC in multiple RRC-configured lists of CCs.

· The lists are independent from those for simultaneous TCI state activation

R1-1913292
Feature Lead Summary on SCell BFR and L1-SINR
Apple Inc.

Agreement

For the prioritization of transmission power deduction, the priority of PUCCH-BFR is the same as PUCCH transmission with HARQ-ACK information and/or SR

Agreement

The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 28

· 28 symbols is based on the smallest SCS of the response receiving cell and the failed cell

Agreement

For eMBB, when PUCCH-BFR with a positive SR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1, drop PUCCH-BFR
Agreement

For a CSI report, when reportQuantity is configured to be “ssb-Index-SINR” or “cri-SINR”, 

· Z = Z1

· Z’ = Z1’

· Z1 and Z1’ are selected from Table 5.4-2 in 38.214

Note: Corresponding UE capability will be discussed in UE capability session
Agreement
The maximum number of CMRs that can be configured for a L1-SINR report is 64
Conclusion

One NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in a IMR set for another CSI report
R1-1913322
Feature lead summary#2 of Enhancements on Multi-beam Operations
LG Electronics
Agreement

On simultaneous TCI-state-ID set activation for PDSCH via MAC CE (agreed in RAN1#98bis) where the same set of TCI-state IDs is applied for the all BWPs in the configured CCs, inter-band CA is not prohibited from the signaling perspective

· Note: Depending on the TCI state configuration across different CCs (configured via RRC), the set of TCI-state IDs may not refer to the same set of TCI states for different CCs

Agreement

On simultaneous TCI-state-ID activation for CORESET via MAC CE (agreed in RAN1#98bis) where the same TCI-state ID is applied for the all BWPs in the configured CCs, inter-band CA is not prohibited from the signaling perspective

· Note: Depending on the TCI state configuration across different CCs (configured via RRC), the TCI-state ID may not refer to the same  TCI state for different CCs

Agreement

On simultaneous spatial relation update for SP/AP-SRS resources via MAC CE (agreed in RAN1#98bis) where the same spatial relation is applied for the all BWPs in the configured CCs, inter-band CA is not prohibited from the signaling perspective

Agreement
The following working assumption is confirmed with revision in red
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by

· Default TCI state or QCL assumption of PDSCH, i.e.,

· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or

· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID

· Note: The PL RS should be periodic RS

· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC

· Above applies at least for UEs supporting beam correspondence

· Above applies at least for the single TRP case

· FFS: Details on UE behavior in the absence of the activated TCI state

· FFS: Details on default spatial relation in multicarrier scenario

· FFS: Details on which RS to use for pathloss measurement

· FFS: Details on how to handle this issue in case pathloss RSs are configured

R1-1913372
Feature Lead Summary on SCell BFR and L1-SINR
Apple Inc.

Agreement
Confirm the following working assumption with the following update

In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured

· For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group

· No additional RAN1 spec impact
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group

· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ

· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group

· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group

· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE

· The down-selection is based on the assumption of SR configuration behavior supported in current spec

The above PUCCH group refers to the existing PUCCH group description in TS38.213.

Conclusion

For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.
Agreement

· For L1-SINR report, the UE applies the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 

· Note: UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD.
· There is no spec impact for the note above
Conclusion
If number of configured CORESETs is more than 2, for implicit BFR RS selection,

· It is up to UE implementation to select BFD RS(s) based on the RS configured in TCI state for the CORESET in active BWP in current CC.

R1-1913422
Feature lead summary#3 of Enhancements on Multi-beam Operations
LG Electronics

Agreement
Support default spatial relation and default pathloss RS of PUSCH scheduled by DCI format 0_0 when there is no PUCCH resources configured on the active UL BWP CC in FR2 and in RRC-connected mode, for UEs supporting the feature of the default spatial relation for dedicated-PUSCH in Rel-16 

· The default spatial relation is the TCI state / QCL assumption of the CORESET with the lowest ID.
· The default pathloss RS is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS.
Agreement

In Rel-16, support to schedule PUSCH by DCI format 0_0 on the CC in FR2 and in RRC-connected mode with PUCCH resource(s) configured, where all the configured PUCCH resource(s) are not configured with any spatial relation. 

· Note: The spatial relation and the PL RS for the PUSCH scheduled by DCI format 0_0 follow those for the PUCCH resource(s), which are the default spatial relation and the default pathloss RS, respectively.

Agreement (RRC impact)
For enabling the agreed UE behaviors in Rel-16 on the default spatial relation and pathloss RS,

· Introduce three new RRC parameters to enable the default spatial relation and PL RS behaviors, i.e.,

· enableDefaultBeamPlForPUSCH0_0, for PUSCH scheduled by DCI format 0_0

· enableDefaultBeamPlForPUCCH, for dedicated PUCCH

· enableDefaultBeamPlForSRS, for dedicated SRS
Agreement

If PL RS for SRS is not configured

· When CORESET is not configured and at least 1 active TCI state is configured for PDSCH

· PL RS for SRS is the QCL-TypeD RS of the active TCI state of the lowest ID for PDSCH
· Note: The PL RS should be periodic RS.
· When CORESET is not configured and absence of active TCI state on the CC for PDSCH
· No change from Rel-15 UE behavior

R1-1913457
Feature Lead Summary on SCell BFR and L1-SINR
Apple Inc.

Agreement

The text proposal (section title change) for 38.214 below is agreed

 “5.1.6.1.2 CSI-RS for L1-RSRP and L1-SINR computation” 

Conclusion

No additional spec impact regarding the value of repetition associated with CSI-RS for L1-SINR report

Agreement

For PUCCH SCell, after K=28 symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE for UL transmission on the failed SCell if a new beam is identified, for a PUCCH, when both of the following conditions are met
-        PUCCH is configured with spatialRelationInfo
-        The PUCCH-BFR is not transmitted in the failed CC
Agreement

For the eMBB scenario, if one PUCCH-BFR carrying LRR and K PUCCHs carrying K SRs collide with other PUCCH carrying HARQ/ACK or CSI in a resource using PUCCH format 2, 3 and 4, the Rel-15 rule defined for multiplexing K+1 SRs is used except for the following rule

· Positive LRR is prioritized over positive SR(s) for UCI transmission.

Note: Up to the editor, how to capture above

R1-1913453
Feature lead summary#4 of Enhancements on Multi-beam Operations
LG Electronics
Agreement (RRC impact)

For the feature of MAC CE based pathloss RS updates for PUSCH/SRS in Rel-16,

· Introduce one new RRC parameter to enable the feature of MAC CE based pathloss RS updates for PUSCH/SRS in Rel-16, i.e.,

· enablePLRSupdateForPUSCHSRS

Agreement

When enablePLRSupdateForPUSCHSRS is configured, if a grant-based or grant-free PUSCH transmission is scheduled/activated by DCI format 0_1 that does not include a SRI field, the RS resource index qd corresponding to the PUSCH-PathlossReferenceRS-Id mapped with sri-PUSCH-PowerControlId = 0 is used for path-loss measurement of PUSCH transmission. In this case, UE expects to be configured with sri-PUSCH-PowerControl
R1-1911844
Discussion on Multi-beam Operation Enhancements
OPPO

R1-1911903
Enhancements on multi-beam operation
Huawei, HiSilicon

R1-1911931
Enhancements on Multi-beam Operation
ZTE

R1-1912040
Remaining issues on multi-beaml transmission
vivo

R1-1912058
Remaining issues on multi-beam enhancements
Ericsson

R1-1912084
Enhancements on Multi-beam Operations
Panasonic

R1-1912130
Enhancements on multi-beam operation
Fujitsu

R1-1912135
Enhancements on Multi-beam Operation
MediaTek Inc.

R1-1912177
Remaining issues on multi-beam enhancements
CATT

R1-1912223
Discussion on multi-beam enhancements
Intel Corporation

R1-1912248
Discussion on Multi-beam Operations
Asia Pacific Telecom co. Ltd

R1-1912270
Discussion on multi-beam based operations and enhancements
LG Electronics

R1-1912317
Discussion of multi-beam operation
Lenovo, Motorola Mobility

R1-1912356
Enhancements on multi-beam operation
Sony

R1-1912483
Enhancements on multi-beam operation
Samsung

R1-1912530
Enhancements on multi-beam operation
China Telecommunications

R1-1912543
Enhancements on multi-beam operation
CMCC

R1-1912563
Discussion on multi-beam operation
Spreadtrum Communications

R1-1912664
Enhancements on UE multi-beam operation
Fraunhofer IIS/Fraunhofer HHI

R1-1912720
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-1912731
On multi-beam operation enhancements
Futurewei

R1-1912824
Remaining Issues on Multi-beam operation
Apple Inc.

R1-1912845
Remaining issues on enhancements for multi-beam
AT&T

R1-1912894
Discussion on multi-beam enhancement
NTT DOCOMO, INC.

R1-1912968
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-1912995
Enhancements on beam management
Beijing Xiaomi Electronics

R1-1913021
Enhancements on multiple beam operation
ASUSTEK COMPUTER (SHANGHAI)

R1-1913140
On Beam Failure Recovery for SCell
Convida Wireless

1.1.1.4 Full TX Power UL transmission
R1-1912042
Feature lead summary on UL full power Tx
vivo

Agreement

The size of precoding information and number of layers field in DCI is determined by the maximum number of ports among the SRS resources in the SRS resource set with usage of codebook.

· If the number of ports for a configured SRS resource is less than the maximum SRS port number among the configured SRS resources, the most significant bit(s) shall be reserved.
R1-1913397
Summary of offline discussion on ULFPTx
vivo

Agreement

· RRC parameters ULFPTx, ULFPTxModes are configured per UL BWP

Agreement

For 2 ports, number of bits to indicate TPMI(s) which can deliver UL full power: 

· 2 bits (bitmap)
· Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions

R1-1913459
Summary#2 of offline discussion on ULFPTx
vivo
Agreement

For 4 ports, number of bits to indicate TPMI(s) which can deliver UL full power:
· Non Coherent 2 bits

· Partial coherent 4 bits
· Additional entries on top of existing entries may be added to table 1 and table 2
· Whether is this capability reporting is optional or not will be discussed as part of UE capability discussions
Table 1.

	4Tx, nonCoherent
	4Tx, partial coherent (4bit)

	G0
	G0

	G1
	G1

	G2
	G2

	G3
	G3

	
	G4

	
	G5

	
	G6

	
	


Definition of G0~G6 can be found in the table below.

Table 2.

[image: image41.emf]TPMI Groups   

G0  1 2 ൦ 1 0 0 0 ൪  

G1  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ }  

G2  { 1 2 ൦ 1 0 0 0 ൪ , 1 2 ൦ 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 ൪ }   :  1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G3  { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G4  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; 1 2 ൦ 1 0 0 0 0 1 0 0 ൪  

G5  { 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ } ; { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ } :  1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

G6  ൞ 1 2 ൦ 1 0 1 0 ൪ , 1 2 ൦ 1 0 − 1 0 ൪ , 1 2 ൦ 1 0 𝑗 0 ൪ , 1 2 ൦ 1 0 − 𝑗 0 ൪ ൢ ; { 1 2 ൦ 0 1 0 1 ൪ , 1 2 ൦ 0 1 0 − 1 ൪ , 1 2 ൦ 0 1 0 𝑗 ൪ , 1 2 ൦ 0 1 0 − 𝑗 ൪ } ;   { 1 2 ൦ 1 0 0 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 1 0 0 0 0 1 ൪ , 1 2 ൦ 1 0 0 1 0 0 0 0 ൪ , 1 2 ൦ 1 0 0 0 0 0 0 1 ൪ , 1 2 ൦ 0 0 1 0 0 1 0 0 ൪ , 1 2 ൦ 0 0 0 0 1 0 0 1 ൪ } ; 1 2 ൦ 1 0 0 0 1 0 0 0 1 0 0 0 ൪  

 


R1-1911845
Discussion on the Full TX power UL transmission
OPPO

R1-1911904
Remaining issues on full power transmission for UL MIMO
Huawei, HiSilicon

R1-1911932
Full TX Power UL transmission
ZTE

R1-1912041
Remaning issues on UL full power Tx
vivo

R1-1912065
Remaining Issues for Full Power Uplink MIMO Transmission
InterDigital Communications

R1-1912136
Full Tx power UL transmission
MediaTek Inc.

R1-1912178
Remaining issues on full Tx power UL transmission
CATT

R1-1912224
Remaining details of full Tx power UL transmission
Intel Corporation

R1-1912271
Discussion on full Tx power uplink transmission
LG Electronics

R1-1912484
View on full power UL transmission
Samsung

R1-1912544
Discussion on full Tx power UL transmission
CMCC

R1-1912564
Discussion on full TX power for UL transmission
Spreadtrum Communications

R1-1912721
On the full Tx power UL transmission
Nokia, Nokia Shanghai Bell

R1-1912825
Remaining Issues on Uplink Full Power Transmission
Apple Inc.

R1-1912895
Full Tx Power UL transmission
NTT DOCOMO, INC.

R1-1912969
Full Tx power for UL transmissions
Qualcomm Incorporated

R1-1913107
Scheme Details and Capabilities for Full Power UL Transmission
Ericsson

1.1.1.5 Others

Including any remaining issues of low PAPR RS
R1-1911846
Control signaling for multi-TRP based URLLC enhancement
OPPO

R1-1911933
Further details on multi-beam/TRP operation
ZTE

R1-1911944
Experimental results on beam based path loss measurement with indoor mobility
National Instruments Corp.

R1-1912043
Discussion on eMIMO features
vivo

R1-1912485
On mixed IMR for L1-SINR
Samsung

R1-1912623
Discussion on multi-TRP transmission
NEC

R1-1912658
Focus areas for Rel.17 feMIMO
Ericsson

R1-1912667
Doppler spread analysis of high-speed train measurements at 5.2 GHz
Fraunhofer IIS/Fraunhofer HHI

R1-1912826
Further considerations on beam management enhancement
Apple Inc.

R1-1912896
Huffman Coding based Bitmap Compression Scheme for Type II CSI
NTT DOCOMO, INC.

R1-1912920
Other issues on NR eMIMO in R16
Huawei, HiSilicon
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