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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.

1.1.1.1 CSI Enhancement for MU-MIMO Support
R1-1910491
Feature lead summary for MU-MIMO CSI
Samsung
Agreement
On further details for CSI reporting pertaining to the Rel.16 Type II codebook: 

· SP CSI reporting of Part-1-only CSI on PUCCH format 3 and 4 is not supported
Agreement
On UE capability issues: 

· For a UE capable of Rel.16 Type II codebook, agree on the following:

· Mandatory support for L=2, 4 

· Supported without additional UE capability signaling

· Mandatory support for maximum rank of 1 and 2
· FFS whether the support for maximum rank 3 and 4 is mandatory or not 

· Supported without additional UE capability signaling

· Separate UE capabilities for the “regular” Rel.16 Type II and Rel.16 Type II port selection codebooks

· Note: for discussion purposes:

· “Mandatory” implies that the (sub-)feature is always supported when the UE is capable of Rel.16 Type II codebook. In other words, this feature is considered basic. Rel.16 Type II codebook is a UE optional feature.
· “Optional” implies that a separate UE (sub-)capability is needed (hence not necessarily supported) even when the UE is capable of Rel.16 Type II codebook. In other words, this feature is considered advanced.   

Agreement
On CBSR for Rel.16 Type II codebook, support beam-group-based restriction analogous to Rel.15 Type II codebook. 

Agreement
On Rel.16 extension for Type II port selection codebook to rank-3 and 4, support extension with simple reuse of Rel.15 W1 matrix (i.e. layer-common W1).

R1-1911465
Feature lead summary for MU-MIMO CSI Monday offline session
Samsung
Agreement
For amplitude restriction mechanism:

· Alt 0. Analogous to Rel.15 Type II (SD beam group restriction + per coefficient hard amplitude restriction)
· Four beam groups are selected via higher-layer configured bitmap B1
· For each spatial beam in each of the four beam groups, hard restriction (maximum amplitude of 0 or 1) is applied to any of the 
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coefficients associated with the beam (the restriction is applied for both polarizations of the beam). This maximum amplitude restriction is higher-layer configured with four bitmaps 
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· Alt 3A from RAN1#98 (soft with sum-power-ratio constraint), simplified to 
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 denotes the number of NZCs associated with .
· The value of 
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 is configured from the Rel.15 2-bit amplitude restriction table
· The number of beam-groups is the same as Rel.15 Type II CBSR

Support Alt0 as mandatory and Alt3A (described above) as optional analogous to Rel.15 Type II codebook. 
· Cf. Notes in UE capability agreement in RAN1#98bis regarding “mandatory” and “optional”
Agreement
For Rel.16 Type II codebook, when R=2:

· When the actual CQI sub-band size is equal to the configured CQI sub-band size, the CQI sub-band is split into two equal parts wherein each part corresponds to a PMI sub-band. 

· For edge CQI sub-bands:
· When an edge CQI sub-band size is less than or equal to the half of the configured CQI sub-band size, there is only one PMI sub-band with the same size as the edge CQI sub-band. 
· Otherwise, when an edge CQI sub-band size is greater than half of the configured CQI sub-band size, there are two PMI sub-bands wherein the size of the edge PMI sub-band is smaller than the other PMI sub-band (whose size is half of the configured CQI sub-band size).
Conclusion
For Rel.16 Type II codebook, there is no consensus in introducing restriction to support only contiguous sub-band configuration for CSI reporting

R1-1911499
Feature lead summary for MU-MIMO CSI email offline on UCI omission
Samsung

Agreement 

On UCI omission for Rel.16 Type II codebook, the following scheme is supported:

· Priority level definition: If priority levels of two LCCs 
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 are such that Prio(,l2,m2)< Prio(,l1,m1), LCC 
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· Non-zero LC coefficients 
[image: image17.wmf]()

,

lm

c

l

and bits of bitmap 
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 are prioritized/ordered from high to low priority according to (,l,m) with the same priority function Prio(,l,m)
· G1 comprising the 
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 highest priority non-zero LC coefficients 
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· G2 comprising the 
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 lowest priority non-zero LC coefficients 
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· The priority level is calculated as Prio(,l,m)=2L.RI.P(m)+RI.l+ where P(m) maps the index m according to the following order of the corresponding FD components (if selected): 0, N3-1, 1, N3-2, 2, .... 
R1-1910030
Discussion on Type II CSI enhancement for MU-MIMO
Spreadtrum Communications

R1-1910072
Discussion on MU-CSI enhancements
Huawei, HiSilicon

R1-1910115
Enhancements on type II CSI feedback
OPPO

R1-1910228
Discussion on remaining issues of MU CSI enhancement
vivo

R1-1910283
CSI Enhancement for MU-MIMO Support
ZTE

R1-1910348
Remaining issues on Type II CSI enhancement
CATT

R1-1910414
Discussion on CBSR Solutions
InterDigital, Inc.

R1-1910433
Enhancements on Type-II CSI reporting
Fraunhofer IIS, Fraunhofer HHI

R1-1910490
CSI enhancement for MU-MIMO
Samsung

R1-1910492
Feature lead summary for offline email discussion on UCI omission
Samsung

R1-1910566
Discussion on CSI Reporting
NEC

R1-1910581
Discussion on overhead reduction for Type II codebook
LG Electronics

R1-1910667
Remaining details on CSI Enhancements for MU-MIMO
Intel Corporation

R1-1910897
On CSI enhancements for MU-MIMO
Ericsson

R1-1910914
On CSI enhancements for MU-MIMO: UCI parameters, omissions and codebook restrictions


Nokia, Nokia Shanghai Bell

R1-1910967
Considerations for CSI Enhancement for MU-MIMO
Apple Inc.

R1-1911033
Type II MU-CSI Enhancement
Motorola Mobility, Lenovo

R1-1911125
CSI enhancement for MU-MIMO support
Qualcomm Incorporated

R1-1911183
Type II CSI Enhancement for MU-MIMO Support
NTT DOCOMO, INC.

1.1.1.2 Enhancements on Multi-TRP/Panel Transmission 
R1-1911425
Feature Summary of Enhancements on Multi-TRP/Panel Transmission
Huawei, HiSilicon

R1-1911470
Summary of Proposals for M-TRP Online Section on Tuesday
Huawei, HiSilicon
Agreement
For joint HARQ-ACK codebook among M-TRP, down-select one from following options for the last DCI determining the PUCCH resource:  

· DCIs are first indexed in an ascending order of higher layer indexes per CORESET for a same PDCCH monitoring occasion and a same serving cell, then indexed in an ascending order across serving cell indexes for a same PDCCH monitoring occasion, and finally indexed in an ascending order across PDCCH monitoring occasion indexes.

Agreement
The candidate values of higher layer parameter HigherLayerIndexPerCORESET are [0:1:M], 

· M=1

Agreement
For M-DCI NCJT transmission, each PUCCH resource may be associated with a value of higher layer index per CORESET

· FFS: Additional restriction such as TDM PUCCH transmission across different higher layer index per CORESET
· FFS: Details on association

Agreement
When 2 TCI states are indicated by a TCI code point, for DMRS type 1 and type 2 for eMBB and URLLC scheme-1a, if indicated DMRS ports are from two CDM groups, the first TCI state corresponds to the CDM group of the first antenna port indicated by the antenna port indication table.
Agreement
For single-PDCCH based multi-TRP/Panel transmission, the number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled.
Agreement
For DMRS type-1, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data 

Agreement
For single-DCI based M-TRP URLLC scheme 2b

· The RBs allocated to the PDSCH associated with the first TCI state in the TCI code point are used for TBS determination with single MCS indication, while same TBS and modulation order can be assumed for the RBs allocated to PDSCH associated with the second TCI state.  

Agreement
For single-DCI based M-TRP URLLC scheme 2b

· For a RV sequence to be applied to RBs associated with two TCI states sequentially, 

· RVid indicated by the DCI is used to select one out of four RV sequence candidates, whereas sequences are predefined in spec (FFS exact sequences)

R1-1911524
[DRAFT] Reply LS on single PDCCH-based multi-TRP operation
Huawei
Agreement
Capture the following in the reply LS to RAN2 on single PDCCH based mTRP operation. LS is endorsed in R1-1911550.
· For question 1 from RAN2

· Answer: From RAN1 perspective, MAC CE based enhancement is preferred so that the pairing of the TCI states can be flexible. Each TCI state can be dynamically paired with another TCI state, assuming dynamic here means pairing via MAC-CE. From RAN1 perspective, some restrictions on pairing may be introduced but this will not impact RAN2 work.
· For question 2 from RAN2, the following agreement has been made. To be used as answer of question 2

Agreement
The maximum number of activated TCI states in mTRP operation is 8. The number of bits of TCI field in DCI is 3 if higher layer parameter tci-PresentInDCI is enabled. The total number of simultaneously activated TCI states is up to 8.

R1-1911471
Summary of Proposals for M-TRP Offline Section on Tuesday
Huawei, HiSilicon
Agreement
For multi-PDCCH based multi-TRP/panel transmission, when separated ACK/NACK feedback is enabled, 

· PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs transmission toward different TRPs. For PUCCH/PUSCH transmission toward the same TRP, Rel-15 multiplexing rules apply. 
· Note that PUCCH resources can be associated with values of higher layer index per CORESET so that indices may be used to differentiate TRP to determine whether there is overlapping among TRPs. PUSCH can be differentiated by scheduling CORESET in terms of targeted TRP. 

Agreement
The gNB can configure UE to use Rel-15 BD/CCE limits regardless of UE capability signalling on BD/CCE limit enhancement

· FFS: Whether RRC signalling is needed
Agreement
For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: 

· Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.

· This is a UE optional feature with separate UE capability signalling
· If UE does not support this feature, the default UE behaviour is the following:

· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs

FFS: Whether/How to handle DMRS shifting if CRS patterns are configured.

Agreement
For single-DCI based M-TRP URLLC schemes, the number of transmission occasions is indicated by following:

· For scheme 3, the number of transmission occasions is implicitly determined by the number of TCI states indicated by a code point whereas one TCI state means one transmission occasion and two states means two transmission occasions. 
· For scheme 4, TDRA indication is enhanced to additionally indicate the number of PDSCH transmission occasions by using PDSCH-TimeDomainResourceAllocation field. 
· The maximum number of repetition is FFS.
Agreement
For single-DCI based M-TRP URLLC scheme 3, the starting symbol of the second transmission occasion has K symbol offset relative to the last symbol of the first transmission occasion, whereas the value of K can be optionally configured by RRC. If not configured, K=0. 

· The starting symbol and length of the first transmission occasion is indicated by SLIV. 

· The length of the second transmission occasion is the same with the first transmission occasion.

· Exact candidate value of K can be decided in RAN1#99

· FFS: Any restrictions on the possible value pairs for K and SLIV

Agreement
For single-DCI based M-TRP URLLC scheme 4, the same value of SLIV is applied to all transmission occasions.

Agreement
If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, 

· The value of r for a downlink cell configured with M-DCI based M-TRP is determined as

· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 

· Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability

· If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R. 

· UE indicates pdcch-BlindDetectionCA when it is possible to configure A+B DL cells to the UE with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP such that A+R∙B>4, whereas R is reported by UE capability signaling.  

· If the UE does not report pdcch-BlindDetectionCA, the UE does not expect to be configured with DL cells to the UE such that A+ R∙B>4 with A>= 0 DL serving cells without multi-DCI based multi-TRP and B >=0 DL serving cells with multi-DCI based multi-TRP, whereas R is reported by UE capability signaling.

· The value range of R is [1, 2], and is indicated through UE capability signalling.

· Note that this agreement does not preclude a UE from reporting multiple R values and corresponding A and B pairs depending on UE capability

· Note that how to capture above into the spec can be up to the editor.
Conclusion

The following is not supported in Rel-16 due to lack of consensus and time:
· Enhancement on TCI framework by indicating SSB/PCI from a non-serving cell for multi-TRP/panel transmission for an inter-cell scenario

Agreement
Support two PTRS ports for single-PDCCH based multi-TRP/Panel transmission at least for eMBB and URLLC scheme 1a if two TCI states are indicated by one TCI code point, whereas the first/second PTRS port is associated with the lowest indexed DMRS port within the DMRS ports corresponding to the first/second indicated TCI state, respectively  

· RRC signalling is used to configure the two PTRS ports

· Note that whether supporting two PTRS ports is subject to UE capability
· FFS: Applicability for other cases

Agreement
For single-DCI based M-TRP URLLC scheme 4, RVid indicated by the DCI is used to select a RV sequence to be applied to transmission occasions

· whereas RV sequences are the same with Table 5.1.2.1-2 in Rel-15 NR
Agreement
For single-DCI based M-TRP URLLC scheme 4, selected RV sequence is applied to transmission occasions associated to the first TRP (i.e. the first TCI state). The RV sequence associated to the second TRP (i.e. the second TCI state) is determined by a RV offset from that selected RV sequence whereas the offset is RRC configured.
Agreement
For single-DCI based M-TRP URLLC scheme 4, for TCI state mapping to PDSCH transmission occasions, 

· Both options 1 and 2 are supported and switched by RRC signalling
· Option 1: support Cyclical mapping, e.g. TCI states #1#2#1#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated

· Option 2: support Sequential mapping, e.g. TCI states #1#1#2#2 are mapped to 4 transmission occasions if 2 TCI stats are indicated

· For more than 4 transmission occasions, above is repeated (for example, 8 transmission occasion in case of option 2: #1#1#2#2#1#1#2#2)

· FFS: The mapping between RV sequence and transmission occasions if the offset between the DCI and scheduled PDSCH is less than the threshold

· FFS: Whether both or one of the options is UE optional or not

R1-1911603
Feature Lead summary for M-TRP Offline Session on Thursday
Huawei, HiSilicon
Conclusion

For the purpose of identifying a DL serving cell used for multi-DCI based multi-TRP transmission, there is no consensus to introduce a new RRC parameter.
Conclusion
Whether to support multi-DCI based FDM scheme with repetition has no RRC impact. Further details of RAN1 spec impact can be further discussed in RAN1#99 meeting.

Agreement
For single-DCI based M-TRP URLLC scheme differentiation among schemes 2a/2b/3, from the UE perspective: 

· A new RRC parameter is introduced to enable [one scheme/multiple schemes] among 2a/2b/3. 
· FFS on details
· Note: dynamic switching between schemes (including fallback) is a separate discussion
R1-1910023
Discussion on Multi-TRP transmission
Spreadtrum Communications

R1-1910073
Enhancements on multi-TRP/panel transmission
Huawei, HiSilicon

R1-1910116
Enhancements on multi-TRP and multi-panel transmission
OPPO

R1-1910142
Discussion of multi-panel/TRP transmission
Lenovo, Motorola Mobility

R1-1910170
Discussion on multi-TRP/panel transmission
CMCC

R1-1910190
Enhancements on multi-TRP transmission
Fujitsu

R1-1910229
Discussion on remaining issues on multi TRP transmission
vivo

R1-1910284
Enhancements on Multi-TRP and Multi-panel Transmission
ZTE

R1-1910349
Considerations on multi-TRP/panel transmission
CATT

R1-1910493
Enhancements on multi-TRP/panel transmission
Samsung

R1-1910523
On multi-TRP enhancements for NR MIMO in Rel. 16
Panasonic

R1-1910567
Discussion on multi-TRP operation
NEC

R1-1910582
Enhancements on multi-TRP/panel transmission
LG Electronics

R1-1910668
On multi-TRP/multi-panel transmission
Intel Corporation

R1-1910749
Considerations on Multi-TRP/Panel Transmission
Sony

R1-1910865
Remaining issues of mTRP
Ericsson

R1-1910915
Enhancements on Multi-TRP/Panel Transmission
Nokia, Nokia Shanghai Bell

R1-1910968
Remaining Issues on Multi-TRP Enhancement
Apple Inc.

R1-1911046
Enhancements on multi-TRP/panel transmission
MediaTek Inc.

R1-1911086
Enhancements on multi-TRP and multi-panel transmission
ITRI

R1-1911126
Multi-TRP Enhancements
Qualcomm Incorporated

R1-1911184
Enhancements on multi-TRP/panel transmission
NTT DOCOMO, INC.

R1-1911209
Enhancements on multi-TRP/panel transmission
KDDI Corporation

R1-1911215
Enhancements on Multi-TRP/Panel Transmission
Beijing Xiaomi Electronics

R1-1911217
Enhancements on multiple TRP or panel transmission
ASUSTEK COMPUTER (SHANGHAI)

R1-1911235
Discussion on Multi-TRP/Panel Transmission enhancements
China Telecommunications

1.1.1.3 Enhancements on Multi-beam Operation
R1-1910590
Feature lead summary of Enhancements on Multi-beam Operations
LG Electronics

R1-1911480
Feature lead summary of Enhancements on Multi-beam Operations
LG Electronics
Agreement
Confirm the working assumption made in RAN1#97, with the following updates.

For the supported feature of simultaneous update/indication of a single spatial relation per group of PUCCH by using one MAC CE, the following configuration options for the group are supported:

· At least up to two groups per BWP.

· FFS: Details on configuring the groups including whether to use implicit method or explicit method

· For example, each corresponding to different TRP/panel, at least for multi-TRP/panel case

· Another example, each corresponding to different active spatial relation at least for single TRP case

· If there is no consensus to support more than two groups within RAN1#98bis, only up to two groups will be supported in Rel-16

· Note: the terminology of “group” may or may not be in specifications.

Agreement
At least for the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE, explicit higher layer signalling on PUCCH resource grouping is supported.

· Signalling details are up to RAN2

Agreement
For the agreed feature of simultaneous update/indication of a single spatial relation per group of PUCCH resources by using MAC CE,

· Support up to 4 groups per BWP.

Conclusion

For the agreed feature of single MAC-CE to activate at least the same set of PDSCH TCI state IDs for multiple CCs/BWPs,

· In the RRC perspective, the candidate (up to 128) TCI-states are still independently configurable by RRC for each CC/BWP.

Agreement
For SRS resource(s) configured in an SRS resource set with usage = ‘nonCodebook’ with configuration of associatedCSI-RS, the agreed feature of a default spatial relation is not applied.

· Note: Accordingly, the previous agreement made in RAN1#98 is updated as follows (RED):

· At least for UEs supporting beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement' and except for SRS with usage = ‘nonCodebook’ with configuration of associatedCSI-RS, is not configured in FR2, a default spatial relation for the dedicated-PUCCH/SRS is applied.

R1-1911451
Feature Lead Summary on SCell BFR and L1-SINR
Apple Inc.

Agreement
Regarding the LS from RAN2 on BFR for question 3:

Q3: Is there a case where the SR-like dedicated PUCCH resource for SCell BFR is not configured? If the SR-like dedicated PUCCH resource is not configured, one possible option being considered by RAN2 is that the UE follows the existing framework for requesting uplink resources when no uplink resources are available (i.e. performs CBRA on SpCell).

· RAN1’s response is YES. Additionally, it is agreed that there will be no further RAN1specification impact to address this issue. 
Send an LS to RAN2. The LS is endorsed in R1-1911587.
R1-1911566
[draft] Reply LS on MAC CE design for SCell BFR
Apple Inc.

R1-1911506
Feature Lead Summary on SCell BFR and L1-SINR
Apple Inc.

Agreement
For SCell BFR, reuse beam failure detection procedure specified in Rel-15, where the beam failure detection is performed per SCell.

· The “beam failure detection procedure specified in Rel-15” includes the procedure on beam failure detection for each beam failure instance, interval for beam failure instance and corresponding parameter, i.e. beamFailureInstanceMaxCount.
· The parameters related to BFD are configured per BWP per cell
· Note: BFRQ transmission timing and condition will be decided by RAN2 for simultaneous multiple SCells failure cases
· Include as part of LS to RAN2 ( to be draft by Yushu (Apple)
Agreement
· The new beam RS is mandatorily configured if SCell BFR is configured
· Include as part of LS to RAN2 ( to be draft by Yushu (Apple)
R1-1911598
The LS is endorsed in R1-1911619.
Working Assumption
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 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.

Agreement
At least for PDCCH, after K symbols after receiving response to step 2 MAC-CE, UE applies the new beam indicated in step 2 MAC-CE at least for the DL reception on the failed SCell if a new beam is identified.
· Applies for all CORESETs in the failed SCell
· FFS: Any other channel
· FFS: value of K
Agreement
· When PUCCH-BFR collides with SRS, the SRS should be dropped

R1-1911485
Feature lead summary#3 of Enhancements on Multi-beam Operations
LG Electronics
Working Assumption
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 CORESET with the lowest ID in the most recent monitored downlink slot, or 

· 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

Agreement
When a set of TCI-state IDs for PDSCH are activated 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 same set of TCI-state IDs are applied for the all 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 set of PDSCH TCI state 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: How many combinations of CCs can be configured by RRC and relevant UE capability

Agreement
Select one among the following alternatives on whether/how to revise the existing mechanism on higher layer filtered RSRP for pathloss measurement, when a pathloss RS is updated by MAC CE (if agreed) in RAN1#99.

· Alt.1: L1-RSRP based pathloss measurement is applied when the pathloss RS is updated by MAC CE.

· Alt.2: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE. 

· Note, before the higher layer filtered RSRP is applied, UE uses L1-RSRP for pathloss estimation.

· Alt.3: Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Note: Filtered RSRP value for previous pathloss RS will be used before the application time.

· Alt.4: Reuse higher layer filtered RSRP for pathloss measurement, with the same behavior with higher layer filtered RSRP as in Rel-15.

· Note: UE is expected to track all the RRC-configured candidate pathloss RSs.

· Note: The maximum configurable pathloss RSs by RRC is up to UE capability.

· Note: If there is no consensus to the down-selection above, the specification in Rel-16 only allows the maximum configurable pathloss RSs by RRC is 4 (same as Rel-15). For less than or equal to X candidate pathloss RSs configured by RRC, the existing mechanism on higher layer filtered RSRP for pathloss measurement can be reused.

· Baseline is X=4.

· The pathloss RS selected by the MAC CE, if agreed, is among the X RRC configured candidate pathloss RSs.

· Note: For Alt.1, Alt.2, Alt.3, and Alt.4, the maximum configurable pathloss RSs by RRC is increased from Rel-15, e.g., 8, 16, or 64.

· For Alt.1, Alt.2, Alt.3, such pathloss reference signals are for configuration purpose only.
R1-1911561
Feature lead summary#4 of Enhancements on Multi-beam Operations
LG Electronics

Agreement
When a TCI-state ID is activated for a CORESET 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 TCI-state ID is applied for the CORESET(s) with the same CORESET 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 PDCCH TCI state 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.

R1-1911549
Feature Lead Summary 3 on SCell BFR and L1-SINR
Apple Inc.
Agreement
For maximum number of SCell BFD RS, support up to 2 BFD RS for per BWP without introducing additional UE capability

· FFS: whether to specify UE behaviour if number of configured CORESETs is more than 2

Agreement
For eMBB, when PUCCH-BFR collides with other PUCCH that does not carry SR, reuse the dropping/multiplexing rule specified in Rel-15 for collision handling between SR and other PUCCH except the case when PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1

· FFS: When PUCCH-BFR based on PUCCH format 0 collides with HARQ-ACK based on PUCCH format 1

Agreement
· The bit length is fixed to be 4 bits for differential L1-SINR

· The step size is fixed to be 1 dB for differential L1-SINR

Agreement
The value of k for L1-SINR to determine the priority value of CSI report equals to 0.

Agreement
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped

· For each SINR, interference is measured based on each associated NZP-IMR only

· UE may assume that the NZP CSI-RS resource for channel measurement and NZP CSI-RS resource(s) for interference measurement configured for one CSI reporting are QCLed with respect to 'QCL-TypeD’
· FFS: Whether QCL-TypeD can be configured to each NZP IMR
· FFS: Each NZP CSI-RS port configured for interference measurement corresponds to an interference transmission layer
· FFS: Additional support of option 2a (without RRC signalling impact)

Note: There is no consensus in RAN1 on the support of option 2b/2c (which introduces IMR index reporting for L1-SINR)
R1-1911593
Feature lead summary#5 of Enhancements on Multi-beam Operations
LG Electronics
Working assumption
Pathloss reference RS for PUSCH can be activated/updated via a MAC CE
· The MAC CE message can activate/update the value of PUSCH-PathlossReferenceRS-Id corresponding to sri-PUSCH-PowerControlId.
· Note(Informative): In TS38.331, the mapping is given by SRI-PUSCH-PowerControl, in which the linkage is between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id.

· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS(s) if the configured PL RSs by RRC is greater than 4. 
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.
Working assumption
Pathloss reference RS for AP-SRS/SP-SRS can be activated/updated via a MAC CE.
· A UE can be configured with multiple pathloss RSs by RRC and one of them can be activated/updated via the MAC CE for a SRS resource set.
· Further signaling details are up to RAN2.
· Reuse higher layer filtered RSRP for pathloss measurement, with defining the applicable timing after the MAC CE.

· Filtered RSRP value for previous pathloss RS will be used before the application time, which is the next slot after the 5th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE. 
· This is only applicable for UEs supporting the number of RRC-configurable pathloss RSs larger than 4, and this is only for the case that the activated PL RS by the MAC CE is not tracked.
· UE is only required to track the activated PL RS if the configured PL RSs by RRC is greater than 4.
· It is up to UE whether to update the filtered RSRP value for previous PL RS 3ms after sending ACK for the MAC CE.
· Send an LS to RAN4 asking opinion on this working assumption.
R1-1911605
[DRAFT] LS on applicable timing for pathloss RS activated/updated by MAC-CE
LG Electronics
The LS is endorsed in R1-1911616 with following revisions:

· the 5th measurement samples
· ACTION: 
RAN1 kindly asks RAN4 feedback whether there is any concern to provide opinion on the working assumptions applicable timing and whether it should be captured in RAN4 specs or RAN1 specs.
Agreement
For the purpose of simultaneous TCI state activation 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.

· Send LS to RAN2 to inform above
R1-1911615
[DRAFT] LS on simultaneous TCI state activation and spatial relation update across multiple CCs/BWPs by MAC-CE

LG Electronics
The LS is endorsed in R1-1911617 with removing followings.

The above three agreements state that, for the purpose of simultaneous TCI state activation across multiple CCs/BWPs by MAC CE, up to 2 lists of CCs can be configured by RRC per UE, and the applied list is determined by the indicated CC in either the MAC CE for PDSCH or the MAC CE for PDCCH.

The above two working assumptions state that, for the purpose of simultaneous spatial relation update across multiple CCs/BWPs by MAC CE, up to 2 independent lists of CCs from those for simultaneous TCI state activation can be configured by RRC per UE, and the applied list is determined by the indicated CC in the corresponding MAC CE.

Working assumption
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
· Send LS to RAN2 to inform above
Working assumption
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)
R1-1911610
Feature Lead Summary 3 on SCell BFR and L1-SINR
Apple Inc.
Conclusion

How to measure interference for L1-SINR from configured ZP/NZP IMR resources is up to UE implementation.

Email discussion to collect possible alternatives to define Z, Z’ and CPU occupancy for L1-SINR till 31st Oct – Yushu (Apple).
R1-1910024
Discussion on multi-beam operation
Spreadtrum Communications

R1-1910074
Enhancements on multi-beam operation
Huawei, HiSilicon

R1-1910117
Discussion on Multi-beam Operation Enhancements
OPPO

R1-1910143
Discussion of multi-beam operation
Lenovo, Motorola Mobility

R1-1910171
Enhancements on multi-beam operation
CMCC

R1-1910191
Enhancements on multi-beam operation
Fujitsu

R1-1910230
Discussion on remaining issues on multi beam enhancement
vivo

R1-1910285
Enhancements on Multi-beam Operation
ZTE

R1-1910350
Remaining issues on beam management enhancements in Rel.16
CATT

R1-1910432
Enhancements on UE multi-beam operation
Fraunhofer IIS, Fraunhofer HHI

R1-1910494
Enhancements on multi-beam operation
Samsung

R1-1910565
Enhancements on Multi-beam Operation
Panasonic Corporation

R1-1910568
Discussion on multi-beam operation
NEC

R1-1910583
Discussion on multi-beam based operations and enhancements
LG Electronics

R1-1910669
Discussion on multi-beam enhancements
Intel Corporation

R1-1910750
Enhancements on multi-beam operation
Sony

R1-1910847
Discussion on Multi-beam Operations
Asia Pacific Telecom co. Ltd

R1-1910857
Discussion of Beam Failure Recovery for SCell
China Unicom

R1-1910916
Enhancements on Multi-beam Operation
Nokia, Nokia Shanghai Bell

R1-1910919
On multi-beam operation enhancements
Futurewei

R1-1910969
Remaining Issues on Multi-beam enhancement
Apple Inc.

R1-1911006
On Beam Failure Recovery for SCell
Convida Wireless

R1-1911047
Enhancements on Multi-beam Operation
MediaTek Inc.

R1-1911127
Enhancements on Multi-beam Operation
Qualcomm Incorporated

R1-1911185
Discussion on multi-beam enhancement
NTT DOCOMO, INC.

R1-1911216
Enhancements on beam management
Beijing Xiaomi Electronics

R1-1911224
Remaining issues on multi-beam enhancements
Ericsson

R1-1911236
Enhancements on multi-beam operation
China Telecommunications

1.1.1.4 Full TX Power UL transmission

R1-1910561
Feature lead summary on UL full power TX
vivo

R1-1911452
Summary#1 of offline discussion on Full TX Power UL
vivo

Agreement
· Support RRC configuration to operate in Mode1 or Mode2 subject to UE capability 

· For UE capabilty-2 and-3, gNB can configure a UE to operate in Mode 1 or Mode 2 subject to UE capability

· Note : if UE only supports Mode 1 gNB cannot configure this UE to operate in Mode 2, if UE only supports Mode 2 gNB cannot configure this UE to operate in Mode 1

· FFS: UE capability signaling discussion

· Note: capability-1 UE can be configured with RRC parameter “ULFPTx” to deliver UL full power has been agreed, exact parameter name is up to RAN2

· If gNB does not configure UE for Rel-16 full power UL transmission, Rel-16 UEs operate in Rel-15 behavior

R1-1911468
Summary#2 of offline discussion on Full TX Power UL transmission

Agreement
For 2Tx in mode 1, 

· For rank=1, TPMI=2, TPMI=0, TPMI=1 are included in new codebook subset for non-coherent UEs with power scaling defined as in [38.213] Rel-15 

· For rank=2, TPMI=0 is included in the new codebook subset

Agreement
For Mode2, 

· Power scaling factor is equal to 1 for the reported TPMI precoders that supports full power Tx

· for the other TPMI precoders, if only one SRS resource is configured, the power scaling factor is determined by #non-zero-PUSCH-port divided by #SRS-ports

· for the other TPMI precoders, the power scaling factor is determined by #non-zero PUSCH port/#SRS ports in the SRS resource indicated by SRI

Agreement
For Mode 1 4TX, for non-full power uplink transmission, antenna selection precoders are included in the new codebook subset following Rel-15 power scaling factor
· FFS: Whether to include antenna selection precoders for full power uplink transmission
R1-1911568
Summary#3 of offline discussion on Full TX Power UL transmission
vivo
Agreement
For full power uplink transmission Mode 1, 4TX partial-coherent, the new codebook subset includes
· Rank1(CP-OFDM): TPMI = 12,13,14,15 
· Rank1(DFT-s-OFDM): TPMI = 12,13,14,15
· FFS: TPMI=16, 17, 18, 19
· FFS: Whether clarification on which port pairs are coherent is needed

R1-1911612
Summary#4 of offline discussion on Full TX Power UL transmission
vivo
R1-1910025
Discussion on full TX power for UL transmission
Spreadtrum Communications

R1-1910075
Remaining issues on full power transmission for UL MIMO
Huawei, HiSilicon

R1-1910118
Discussion on the Full TX power UL transmission
OPPO

R1-1910172
Discussion on full Tx power UL transmission
CMCC

R1-1910231
Discussion on remaining issues on UL full power Tx
vivo

R1-1910286
Full TX Power UL transmission
ZTE

R1-1910351
Remaining issues on UL full power transmission
CATT

R1-1910415
Details on Full Power Uplink Transmission
InterDigital, Inc.

R1-1910495
View on full power UL transmission
Samsung

R1-1910584
Discussion on full Tx power uplink transmission
LG Electronics

R1-1910670
Remaining details of full Tx power UL transmission
Intel Corporation

R1-1910909
Scheme Details and Capabilities for Full Power UL Transmission
Ericsson

R1-1910917
On the full Tx power UL transmission
Nokia, Nokia Shanghai Bell

R1-1910970
Remaining Issues on Full TX Power UL transmission
Apple Inc.

R1-1911048
Full Tx power UL transmission
MediaTek Inc.

R1-1911128
Full Tx power for UL transmissions
Qualcomm Incorporated

R1-1911186
Full Tx Power UL transmission
NTT DOCOMO, INC.

1.1.1.5 Others

Including any remaining issues of low PAPR RS
R1-1910119
Control signaling for multi-TRP based URLLC enhancement
OPPO

R1-1910232
Discussion on Rel-16 Multi-TRP
vivo

R1-1910287
Further details on multi-beam/TRP operation
ZTE

R1-1910399
Other issues on NR eMIMO in R16
Huawei, HiSilicon

R1-1910496
Other issues on Multi-TRP/panel transmission
Samsung

R1-1910573
Discussion on multi-TRP transmission
NEC

R1-1910585
Discussion on power imbalance issue
LG Electronics

R1-1910774
Experimental results on beam based path loss measurements with indoor mobility
National Instruments Corp.

Late submission

R1-1910971
Further considerations on beam management enhancement
Apple Inc.

R1-1911042
Alternatives and Performance for Ul Full Power Mode 1
Ericsson

R1-1911187
Huffman Coding based Bitmap Compression Scheme for Type II CSI
NTT DOCOMO, INC.
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