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[bookmark: _Ref178064866]This document contains the feature lead summary of Tdocs submitted under Agenda Item 7.2.2.3 Beam measurement and reporting. Proposals are grouped into those having RRC parameter impact, meaning a new RRC parameter is needed or a value range requires modification, and those not having RRC parameter impact. A list of Tdocs containing text proposals is provided where the TPs are grouped by spec number and section number.
Summary of open issues with RRC parameter impact
In this section, open issues with RRC parameter impact are summarized. For the purposes of this document, RRC parameter impact is defined as an issue that requires a new RRC parameter or modification of a value range for an existing parameter.
Beam reporting configuration
The following agreement was made in RAN1#90:
· Support L1-RSRP reporting of measurements on SS block for beam management procedures
· The following configurations for L1-RSRP reporting for beam management are supported 
· SS block only (with mandatory support by UE)
· CSI-RS only (with mandatory support by UE)
· SS block + CSI-RS independent L1 RSRP reporting
· Joint L1-RSRP using QCL-ed SS-block + CSI-RS is optionally supported by UE (with optionally support by UE)

Note: currently supported value range for the RRC parameter ReportQuantity is the following [1]:
· {No Report, CRI/RI/PMI/CQI,  CRI/RI/i1, CRI/RI/i1/CQI, CRI/RI/CQI, CRI/RSRP, SSB index/RSRP, CRI/RI/LI/PMI/CQI}

The following proposals (paraphrased) appear in the Tdocs related to the above agreement, and beam reporting in general
· (Huawei) Support additional value range setting for the RRC parameter ReportQuantity to {SSBID or CSI-RS}/RSRP
· (Nokia) Introduce RRC parameter to inform UE to report on both SSB and CSI-RS
· (Nokia) Introduce RRC parameter to inform UE to identify strongest SSB/CSI-RS resource pairs
· (Nokia) Introduce RRC parameter to inform UE about reported QCL'd SSB/CSI-RS resource pairs
· (Oppo) Add 'CRI/RSRP and/or SSB index/RSRP' as another value of the RRC parameter ReportQuantity
· (vivo) Support joint reporting when the RRC parameter ReportQuantity set to SSBRI-RSRP
· (ZTE) Support additional value range setting for the RRC parameter ReportQuantity as {SSBID-CSI-RS}/RSRP
· (ZTE) The name of higher layer parameter “NZP-CSI-RS-ResourceSetConfigList” is replaced by “ResourceSetConfigList”, which can contain both CSI-RS resources (higher layer parameter NZP-CSI-RS-ResourceConfigList) and SS/PDCH resources used for L1-RSRP computation (higher layer parameterSSBResourceMeasList)
· (MediaTek) Support CSI reporting for P3, where the RRC parameter ReportQuantity is configurable between CRI/RI/PMI/CQI and RI/PMI/CQI
· (Qualcomm) For beam management UE is not expected to report quantities other than CRI/SSBID/RSRP
· [bookmark: _Hlk504106589](Ericsson) Support CSI reporting for P3. Include value RI/PMI/CQI for the RRC parameter ReportQuantity.
Proposal:
· For SS block + CSI-RS independent L1 RSRP reporting
· Reports are separately configured in different report settings
· No new value for the RRC parameter ReportQuantity is defined
· For Joint L1-RSRP using QCL-ed SS-block + CSI-RS (optionally supported by UE) down-select to one of the following alternatives:
· Alt-1: No new value for RRC parameter ReportQuanity
· Alt-2: New value for RRC parameter ReportQuantity

TCI state configuration
The following proposals (paraphrased) appear in the Tdocs related to TCI state configuration
· (AT&T) TCI states should be configured per BWP - send LS to RAN2
· (Docomo) Configure only single TCI state for CORESET with lowest ID
· (Ericsson) RAN1 agreement needed on maximum number of TCI states
· (Interdigital) TCI state configuration  includes info about QCL assumptions across carriers
Proposal:
· Maximum number of candidate TCI states is M_max. Down-select to one of the following two alternatives:
· Alt-1: M_max = 64
· Alt-2: M_max = 128
· Relationship between RRC configuration of TCI states and bandwidth parts is decided by RAN2
CSI & Beam management framework
· (Huawei) Support triggering multiple CSI-RS resource sets with different triggering offsets X in single triggering state. For beam management, support multiple CSI-RS resource sets with repetition = "ON"
· (ZTE) Support triggering multiple CSI-RS resource sets in single DCI. Support feedback of multiple CRIs.
· (CATT) If multiple resource sets for beam management supported in Rel-15, then support multiple CSI-RS resource sets with repetition = "ON"
· (Ericsson) For beam management, support only single NZP CSI-RS resource set (as specified for Rel-15)
· (Samsung) Two CSI-RS resource sets configuration/triggering is needed for group-based beam reporting.
· (DCM) Support triggering multiple aperiodic CSI-RS resource sets in a single DCI for beam management, multiple equal-size resource sets, all with repetition = “OFF”, and UE reports distinct local CSI-RS resource indicator(s) within one or more resource sets. The UE can assume that the gNB applies the same Tx beams in the same order for each of the sets
Proposal:
· For beam management, down-select to one of the following two alternatives for Rel-15:
· Alt-1: Triggering of N>1 aperiodic CSI-RS resource sets with different slot offsets with a single DCI message is NOT supported
· Alt-2: Support triggering of N>1 aperiodic CSI-RS resource sets with different slots offsets with a single DCI message. FFS: details.
Proposal:
· Down-select to one of the following three configuration alternatives for beam management for Rel-15:
· Alt-1: Multiple resource sets, all with repetition = “ON”
· UE reports CSI-RS resource set indicator(s) for CRI feedback
· FFS: Whether ID(s) are local within a resource setting or global across all resource settings
· Alt-2: Multiple equal size resource sets, all with repetition = “OFF”
· UE reports distince local CSI-RS resource indicator(s) within one or more resource sets. The UE can assume that the gNB applies the same Tx beams in the same order for each of the sets.
· Alt-3: Neither Alt-1 nor Alt-2 is supported in Rel-15
QCL configuration for CSI-RS
The following proposals (paraphrased) appear in the Tdocs related to QCL configuration for CSI-RS:
· (Nokia) (Spatial) QCL reference for target periodic CSI-RS provided by an RRC configured TCI state
· (vivo) QCL reference for target periodic & semi-persistent CSI-RS configured at CSI-RS resource level
· (Nokia) (Spatial) QCL reference for a target ZP/NZP CSI-RS-based IMR provided by an RRC configured TCI state
· (ZTE) UE may assume that the CSI-RS resource(s) in a resource set for channel measurement and the CSI-IM/NZP CSI-RS resource(s) in a resource set for interference measurement are resource-wise spatially quasi co-located in the order of resources listed in the sets.
· (ZTE) QCL reference or TCI state for periodic/semi-persistent CSI-RS is configured at resource level
Proposal:
· QCL source for a target semi-persistent CSI-RS resource is provided by TCI states in MAC-CE at resource level
· Note: QCL source for a target periodic CSI-RS resource is already provided by a TCI state at resource level
· Spatial QCL for CSI-IM and IMR-based NZP CSI-RS is discussed in another agenda item 7.2.2.1
Summary of open issues on UE capability
In this section, open issues with respect to UE capability are summarized.
Proposal:
· The summary below can serve as input to the UE capability discussion planned during RAN1 Ad Hoc – NR#1
PDSCH scheduling offset threshold
The following proposals (paraphrased) appear in the Tdocs related to the PDSCH scheduling offset K that the UE is expected to support:
· (MediaTek) Support single latency of 26 OFDM symbols at 120 kHz SCS for both PDSCH scheduling offset and aperiodic CSI-RS triggering offset X
· (CMCC) Support PDSCH scheduling offset threshold as UE capability
· (Huawei) Capability includes 14, 28 symbols (assuming 120 kHz SCS)
· (ZTE) Capability includes 1, 2 slots
· (Interdigital) PDSCH scheduling threshold is based on UE capability
· (Ericsson) Common value on capability for PDSCH scheduling offset and aperiodic CSI-RS triggering offset X
· (Samsung) Scheduling offset threshold computed as ceil(tau_0/slot duration) expressed in # of slots where tau_0 is based on UE capability:
· Note: we have agreed that UE reports the time needed for DCI decoding and switch the Rx beam as part of the UE capability reporting
Number of UE beam switches
The following proposals (paraphrased) appear in the Tdocs related to the number of UE beam switches per slot that the UE is expected to perform:
· (MediaTek) No need to define number of Tx+Rx beam switches in a slot as a capability
· (Qualcomm) Upper bound on supported number of UE beam switches is a UE capability. Capability should include 7.
Number of SSB/CSI-RS resources for measurement
The following proposals (paraphrased) appear in the Tdocs related to the supported number of SSB/CSI-RS resources on which the UE is required to measure:
· (MediaTek) For shorter latency, baseline number of resources to consider should be 8 or 16 per slot
· (Qualcomm) Upper bound on number of CSI-RS/SSB resources on which UE needs to compute L1-RSRP is a UE capability. Capability should include 8 and 16.
Summary of other open issues
In this section, other open issues not captured in the previous two sections are summarized. Note, that while these issues are not categorized as RRC parameter impacting, depending on the outcome of discussions, they may still be RAN2 impacting, i.e., affect ASN.1 in 38.331 or MAC-CE message definition in 38.321.
Beam reporting
Differential RSRP reporting

· (CATT) CRI, RSRP ordering needs to be clarified
· (Huawei) Specify mapping of RSRP range [-140, -44] dBm with 1dB step size to 7-bit quantization levels. Introduce table into spec.
· (Huawei) 4-bit differential RSRP should include a state to indicate out-of-range
· (NEC) 4-bit differential RSRP should include a state to indicate out-of-range
· (Nokia) For joint SSB/CSI-RS RSRP reporting, both differential and non-differential L1-RSRP reporting for SSB + CSI-RS supported
· (Nokia) For joint SSB/CSI-RS RSRP reporting, report contains 2 elements: 1st element for differential RSRPs, 2nd element for SSBID/CRIs
· (Samsung) Reported CRIs ordered in decending order of coresponding RSRPs; bits are arranged as: CRI1., largest RSRP of CRI1; CRI2, differential RSRP  of CRI2; CRI3, differential RSRP of CRI3, ...
· (ZTE) Support differential L1-RSRP reporting for group-based beam reporting

Also, in R1-180005, RAN4 provide the following input to RAN2 and RAN1:
RAN4 discussed the reporting range for NR RSRP and signal quality measurements. RAN4 conclusion is
· Reporting range of SS-RSRP and CSI RSRP can be represented with up to 128 reported values (7 bits) and the granularity shall be 1dB.
· Reporting range of SS-RSRQ, CSI-RSRQ, SS-SINR and CSI-SINR can be represented with up to 128 reported values (7 bits) and the granularity shall be 0.5dB
· The range in the signaling may be larger than the guaranteed accuracy range.
· RAN4 will specify the mapping between reported value and measured quantity value in the NR performance work item.
The assumption is that the mapping table will go into 38.133.

Proposal:
· Reuse the RSRP mapping derived by RAN4 for the maximum RSRP
· Sort the RSRP elements in the report in the order of decreasing RSRP
· Offline discussion on the following aspects
· 4-bit quantization of differential RSRP including possible out-of-range state
· Support of differential RSRP reporting for joint CSI-RS/SSB RSRP reporting
· [bookmark: _GoBack]Support of differential RSRP reporting for group-based RSRP reporting
Priority rules for reporting
· (Huawei) Support the following priority ordering:
· AP beam reporting > P CSI reporting
· AP CSI reporting > P beam reporting
· AP beam reporting > P beam reporting
· Beam reporting part 1 > CSI reporting> beam reporting part 2
· (Intel) Priority rules between PUCCH and SRS when PUCCH carries beam reporting should be the same as between PUCCH and SRS when PUCCH carries CSI report
· (NEC) SP-CSI > P-CSI; AP-BM > SP-BM > P-BM
· (NEC) Support flexible priority order between beam reporting/CSI reporting
· (Samsung) Support the following priorities
· AP Beam report > AP CSI report. P/SP: Beam report < CSI report.
· CRI/RSRP > SSBRI/RSRP
· normal beam report > Group based beam report
· Collision of two beam reports: (a) Send higher priority report only if merged size > threshold; or (b) Merge reports if merged size < threshold "
· (vivo) AP beam reporting > P beam reporting; P beam reporting > P CSI reporting
Proposal:
· Support at least the following priority for beam management reports
· AP beam report > SP beam report > P beam report
· Offline discussion on the following:
· Priority between beam management and CSI reports
· Priority rules between PUCCH and SRS when PUCCH carries beam management reports
· Priority rules between CRI/RSRP reports and SSB/RSRP reports
· Priority rules between normal beam report and group-based beam report
Reporting format
· (Samsung) For periodic beam reporting on short PUCCH: (1) 2 beams ==> 1 PUCCH instances, (2) 4 beams ==> 2 PUCCH instances
· (Samsung) Aperiodic beam report on PUSCH comprised of one part only
Group-based beam reporting
· (Samsung) Two RSRPs/CRIs reported. UE configured with two sets; 1 CSI-RS from each set reported, where CRIs correspond to the two different sets
· (ZTE) Support 4 beams per group
DL beam indication
Several companies have pointed out issues with 38.213 Sections 10.1, 9.2.1 and 38.214 Section 5.1.5. For example, the following issues (non-exhaustive) have been identified:
· Alignment of text in 38.213 with agreement on MAC-CE activation of TCI states for PDCCH and MAC-CE activation of spatial relations for PUCCH
· DCI format 1_0 does not contain a TCI field
· Alignment of text in 38.214 with agreement on MAC-CE activation of TCI states for PDSCH
· Clarification of description in 38.214 regarding UE behaviour with respect to TCI-PresentInDCI Enabled/Disabled and PDSCH scheduling offset less/greater than threshold
· …
Two companies identified that timing of the MAC-CE messages for beam indication requires specification. The following proposals appear in Tdocs
· (Docomo) Activation delay of TCI states/spatial relation for PDSCH/PDCCH/PUCCH = 2*k, where k = PDSCH HARQ reception latency in slots
· (Qualcomm) Activation delay = 20 slots
In addition to the above there various proposals from companies for modifications/extensions of the agreed TCI framework such as
· Default QCL assumption for aperiodic CSI-RS resource set if scheduling offset is less than a threshold (like for PDSCH)
· Clarification of timing between DCI reception and PDSCH transmission (scheduling offset), including when PDSCH is FDM with QCL’d SSB
· MAC-CE activation of TCI states even if TCI field is not present in DCI or if the PDSCH scheduling offset is less than a threshold
· (Intel) the CORESET used to determine default PDSCH TCI when scheduling offset is below a threshold should exclude the CORESET for beam failure recovery
· …
Proposals:
· Offline discussion to resolve potential ambiguities in 38.213 Section 9.2.1, 10.1 and 38.214 Section 5.1.5
· Offline discussion to establish MAC-CE activation/deactivation latencies
· Consider at least 1 and 2 slots as possibilities
· Offline discussion to identify potential areas where the agreed TCI framework may or may not require modification/extension
· Clarify the CORESET used to determine the default PDSCH TCI, e.g. whether CORESET for beam failure recovery can be considered
DL beam management
· (Huawei) UE provides requested # of CSI-RS resources for UE Rx beam sweeping
· (MediaTek) Specify P1, P2, P3 behavior through configuration of repetition ON vs. OFF and whether or not spatial QCL information is provided
· (MediaTek) UE not expected to receive CSI-RS for beam management and PDSCH in the same OFDM symbol
UL beam indication
In RAN1#91, UL beam indication was agreed for PUCCH, whereby a list of spatial relations is configured and MAC-CE activates one of them. The elements of the list contain the ID of an SSB, CSI-RS, or SRS resource. In this way, dynamic beam indication is achieved. Interestingly, no such agreement has been made for PUSCH. Several proposals appear in Tdocs in this area, illustrating 3 different approaches. One approach is based on using SRI for PUSCH beam indication. A second approach is based on a rule whereby PUSCH uses a spatial relation to the DL RS contained in the TCI state used for PDCCH QCL indication. A third approach reuses the TCI framework from the DL by including a TCI field in UL DCI, and potentially including SRS in the TCI state configuration.
· (CATT) UL grant contains SRI pointing to a previously transmitted SRS, CSI-RS, or SSB
· (CATT) For multi-panel, UL grant contains SRI where the SRI points to one or multiple previously transmitted SRS
· (Ericsson) For PUSCH beam indication, if SRS not configured, UE assumes spatial relation to the DL RS provided by the TCI state used for PDCCH QCL indication (i.e., the PDCCH carrying the DCI that schedules PUSCH)
· (Interdigital) Reuse TCI framework for UL. Add SRS to TCI state definition.(LGE) We do not see any need to define a separate beam indication for PUSCH. For non-codebook based transmission, SRI(s) are indicated in the UL related DCI so that UE can apply the indicated SRS beam for the PUSCH transmission. For codebook based transmission, an SRI is indicated together with TPMI/TRI so that UE can apply the indicated SRS beam for the PUSCH transmission. Besides, it may be clarified (if necessary), before SRS is configured for codebook-based or non-codebook-based UL, UE may transmit PUSCH in the same direction as Msg 3 PUSCH.
· (HW) We share similar view with LGE and Samsung where current SRI-based framework is sufficient for PUSCH. If needed, further specification clarification can be discussed to link spatial relationship between SRS ports and PUSCH ports.
· (Samsung): The function of ‘beam indication’ for PUSCH has been agreed and specified in CB-based and non-CB-based PUSCH session. For CB-based PUSCH: one SRI in DCI. For non-CB-based: one or multiple SRI in DCI. We do not discuss this here
One company identified that no default spatial relation has yet been defined prior to MAC-CE activation of the spatial relation of PUCCH. The proposal in the Tdoc is as follows 
· (Fujitsu) After RRC configuration of PUCCH-SpatialRelationInfo and before MAC-CE activation of spatial relation, UE transmits PUCCH in same direction as Msg 3 PUSCH
· (LGE) After RRC configuration of PUCCH-SpatialRelationInfo and before MAC-CE activation of spatial relation, UE transmits PUCCH using the first entry of PUCCH-SpatialRelationInfo.
Proposal
· Offline discussion targeting a WF on PUSCH beam indication
· Consider case of no SRS configured
· Agree on default spatial relation for PUCCH
UL beam management
Several proposals appear in Tdocs on the configuration of SRS for the purposes of UL beam sweeping as follows:
· (MediaTek) When SRS-SpatialRelationInfo not configured for SRS resources within a set, UE is not expected to transmit SRS with a fixed beam
· (Samsung) To support U3, SRS-SetUse = "BeamManagement": 1 or subset of SRS resources in set configured with SRS-SpatialRelationInfo. Alternatively, for SRS-SetUse = "U3-BeamManagement": SRS-SpatialRelationInfo configured for whole SRS set
· (vivo) Support indication between U2/U3 for SRS beam sweeping
· (Samsung) For resource set configure for “Beam management”, same bandwidth is configured for all SRS resources in the resource set
· (Interdigital) UE provides beam correspondence status, beam sweeping type (local sweep/full sweep), requested # of SRS resources
· (ZTE) To introduce the following value range for higher layer parameter SRS-SpatialRelationInfo
· {SSB Index, NZP-CSI-RS-ResourceConfigId, or SRS-ResourceConfigId}
· (LGE) Add a clarifying sentence in S6.2.1 that “When the higher layer parameter SRS-SetUse is set to ‘BeamManagement’ for a configured SRS resource set and when any of the SRS resources within the SRS resource set are not configured with higher layer parameter SRS-SpatialRelationInfo, UE should apply independent spatial domain transmission filter for each configured SRS resource.”
· (LGE) Add a clarifying sentence in S6.2.1 that “UE should apply the same spatial domain transmission filter on different OFDM symbols for a SRS resource.”
Proposal
· Offline discussion targeting a WF on configuration of an SRS resource sets for the purposes of U2/U3 UL beam management procedures
References
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Appendix A: List of Text Proposals
In this section, a list of Tdocs containing text proposals is provided, where the TPs are grouped by spec number and section number. This can serve as input on harmonizing text proposals as well as useful input to the spec editors of 38.213 and 38.214.
	Tdoc #
	Company
	High-level categorization
	Issue
	Spec Number
	Spec Section Number(s)

	R1-1800660
	Docomo
	MAC-CE timing
	Activation/deactivation timing for PUCCH undefined
	38.213
	9.4

	R1-1800100
	Huwaei
	DL beam indication
	Agreement #2 not captured
	38.213
	10.1

	R1-1800401
	Lenovo
	DL beam indication
	No TCI in fallback DCI (Format 1_0)
	38.213
	10.1

	R1-1800362
	LG
	DL beam indication
	Agreement #2 not captured
	38.213
	10.1

	R1-1800185
	vivo
	DL beam indication
	Agreement #7 not captured
	38.213
	10.1

	R1-1800660
	Docomo
	MAC-CE timing
	Activation/deactivation timing for PDCCH undefined
	38.213
	10.2

	R1-1800126
	Fujitsu
	UL beam indication
	Default behavior before MAC-CE activation of spatial relation for PUCCH
	38.213
	9.2.1

	R1-1800110
	ZTE
	UL beam indication
	Agrrement #6 not captured
	38.213
	9.2.1

	R1-1800751
	Nokia
	QCL assumption for ZP/NZP CSI-RS-based IMR
	Linkage to CSI-RS for CM undefined
	38.214
	5.1.4.2, 5.2.2.4

	R1-1800126
	Fujitsu
	DL beam indication
	Clarfication of scheduling offset needed
	38.214
	5.1.5

	R1-1800100
	Huwaei
	DL beam indication
	Agreement #3 not correctly captured
	38.214
	5.1.5

	R1-1800100
	Huwaei
	DL beam indication
	Possible QCL reference ambiguity
	38.214
	5.1.5

	R1-1800100
	Huwaei
	DL beam indication
	QCL type ambiguity
	38.214
	5.1.5

	R1-1800311
	Intel
	DL beam indication
	Default TCI state for PDSCH
	38.214
	5.1.5

	R1-1800498
	OPPO
	DL beam indication
	Agreement #8 not captured completely
	38.214
	5.1.5

	R1-1800498
	OPPO
	DL beam indication
	QCL assumptions for PDSCH
	38.214
	5.1.5

	R1-1800432
	Samsung
	DL beam indication
	Scheduling offset threshold
	38.214
	5.1.5

	R1-1800185
	vivo
	DL beam indication
	QCL assumptions for PDSCH and PDCCH
	38.214
	5.1.5

	R1-1800185
	vivo
	DL beam indication
	QCL assumptions for PDSCH
	38.214
	5.1.5

	R1-1800110
	ZTE
	DL beam indication
	Agreement #2 not correctly captured
	38.214
	5.1.5

	R1-1800110
	ZTE
	UE capability
	Scheduling offset threshold
	38.214
	5.1.5

	R1-1800159
	MediaTek
	Reception of CSI-RS
	Reception of CSI-RS and PDSCH
	38.214
	5.1.6.1.2

	R1-1800498
	OPPO
	Reception of CSI-RS
	Reception of CSI-RS for CSI-RS-ResourceRep="OFF"
	38.214
	5.1.6.2

	R1-1800660
	Docomo
	MAC-CE timing
	Activation/deactivation timing for PDSCH undefined
	38.214
	5.1.7

	R1-1800498
	OPPO
	CSI & BM framework
	Joint SSB, CSI-RS beam reporting
	38.214
	5.2.1, 5.2.1.1, 5.2.1.4 

	R1-1800100
	Huwaei
	CSI & BM framework
	Agreement #5 not correctly captured
	38.214
	5.2.1.2

	R1-1800110
	ZTE
	CSI & BM framework
	Editorial TP
	38.214
	5.2.1.2

	R1-1800100
	Huwaei
	Beam reporting
	Agreement #4 not captured
	38.214
	5.2.1.4

	R1-1800159
	MediaTek
	Beam reporting
	Clarification on allowed reporting quantities
	38.214
	5.2.1.4

	R1-1800751
	Nokia
	Beam reporting
	Details of joint SSB, CSI-RS beam reporting undefined
	38.214
	5.2.1.4

	R1-1800751
	Nokia
	Beam reporting
	Details of joint SSB, CSI-RS beam reporting undefined
	38.214
	5.2.1.4

	R1-1800751
	Nokia
	Beam reporting
	Details of joint SSB, CSI-RS beam reporting undefined
	38.214
	5.2.1.4

	R1-1800751
	Nokia
	Beam reporting
	Details of joint SSB, CSI-RS beam reporting undefined
	38.214
	5.2.1.4

	R1-1800751
	Nokia
	Beam reporting
	Details of joint SSB, CSI-RS beam reporting undefined
	38.214
	5.2.1.4

	R1-1800859
	Qualcomm
	Beam reporting
	Clarficiation on allowed reporting quantities
	38.214
	5.2.1.4

	R1-1800432
	Samsung
	Beam reporting
	Reporting order
	38.214
	5.2.1.4

	R1-1800185
	vivo
	Beam reporting
	Joint SSB, CSI-RS beam reporting
	38.214
	5.2.1.4

	R1-1800110
	ZTE
	Beam reporting
	Local vs. global CRI
	38.214
	5.2.1.4

	R1-1800110
	ZTE
	Beam reporting
	Joint SSB, CSI-RS beam reporting
	38.214
	5.2.1.4

	R1-1800110
	ZTE
	CSI & BM framework
	Number of resources in a resource setting
	38.214
	5.2.1.4

	R1-1800159
	MediaTek
	DL beam management
	CSI-RS resource set configuration
	38.214
	5.2.1.4

	R1-1800159
	MediaTek
	DL beam management
	CSI-RS resource set configuration
	38.214
	5.2.1.4

	R1-1800159
	MediaTek
	DL beam management
	CSI-RS resource set configuration
	38.214
	5.2.1.4

	R1-1800751
	Nokia
	Group-based beam reporting
	Differential L1-RSRP reporting not defined
	38.214
	5.2.1.4

	R1-1800859
	Qualcomm
	Group-based beam reporting
	Typo in allowed reporting quanitities
	38.214
	5.2.1.4

	R1-1800432
	Samsung
	Group-based beam reporting
	Reporting order
	38.214
	5.2.1.4

	R1-1800110
	ZTE
	Group-based beam reporting
	Differential L1-RSRP reporting not defined, number of beams per group limited to 2
	38.214
	5.2.1.4

	R1-1800660
	Docomo
	Non-group based beam reporting
	Agreement #1 not correctly captured
	38.214
	5.2.1.4

	R1-1800859
	Qualcomm
	UE capability
	Number of RSRP measurements
	38.214
	5.2.1.4

	R1-1800660
	Docomo
	 
	Editorial TP
	38.214
	5.2.1.4

	R1-1800110
	ZTE
	CSI & BM framework
	Editorial TP
	38.214
	5.2.1.5.1

	R1-1800751
	Nokia
	QCL assumption CSI-RS
	QCL reference for target p-CSI-RS undefined
	38.214
	5.2.2.3.1

	R1-1800432
	Samsung
	Beam reporting
	Reporting format
	38.214
	5.2.4

	R1-1800432
	Samsung
	Beam reporting
	Priority rules for reporting
	38.214
	5.2.5

	R1-1800433
	Samsung
	Beam reporting
	Aperiodic reporting on PUSCH
	38.214
	5.2.5

	R1-1800159
	MediaTek
	SRS configuration
	Configuration details for aperiodic SRS triggering require specification
	38.214
	6.1.1.2, 6.2.1

	R1-1800159
	MediaTek
	SRS configuration
	Configuration details for non-codebook based UL precoding require specification 
	38.214
	6.2.1

	R1-1800159
	MediaTek
	UL beam indication
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Appendix B: Prior agreements
In this section, a list of prior RAN1 agreements is provided which are referenced in the above text.
Agreement #1
· For non-grouping based beam reporting, support the following reports parameters:
· Maximal number of configured Tx beams for beam measurement: K equals 64
· Maximal number of configured Tx beams to be reported in one instance: N_max = 2, 4  where a subset of N (N<=N_max where N = 1, 2, 4) beams can be selected by the gNB and indicated to the UE (FFS signaling mechanism)
· Reporting differential L1-RSRP when multiple beams are reported in one reporting instance. Reference is the largest L1-RSRP in that reporting instance. FFS other reference for differential reporting. 
· FFS applicable reporting channels and number of beams, and associated reporting contents 
· FFS: the UE adjusts the L1-RSRP of multiple RS resources according to the power offset between them
· Bit-width: 7bit for L1-RSRP ranging from -140dBm to -44dBm with 1dB stepping size (analogous with LTE) and 4bit for differential L1-RSRP 
· FFS stepping size of differential quantization 

Agreement #2
· A candidate set of DL RSs are configured using RRC mechanism
· Each state of M TCI states is RRC configured with a downlink RS set used as a QCL reference, and MAC-CE is used to select up to 2^N TCI states out of M for PDSCH QCL indication
· The same set of M TCI states are reused for CORESET
· K TCI states are configured per CORESET 
· When K>1, MAC CE can indicate which one TCI state to use for control channel QCL indication
· When K=1, no additional MAC CE signaling is necessary

Agreement #3
· When the scheduling offset is <=k, and the PDSCH uses QCL assumption that is based on a default TCI state 
· The default TCI state corresponds to the TCI state used for control channel QCL indication for the lowest CORESET ID in that slot
Agreement #4
· For L1-RSRP and/or beam resource indicators (e.g. CRI or SSB index) reporting for beam management, support the following UL channels: 
· Short/long PUCCH
· PUSCH
· Support the following reporting types for beam mgmt. on the above channels
· For Periodic, support long PUCCH and short PUCCH
· Semi-persistent – support all channels
· Aperiodic – support PUSCH and short PUCCH

Agreement #5
· Support Alt#1 for SSB: configuration of SSB resources within a resource setting for beam management. L1-RSRP measurement on those configured resources is reported.

Agreement #6
· Modify the RRC parameter PUCCH-Spatial-relation-info as list. 
· Each entry can be SSB ID or, a CRI, or a SRI
· One or multiple SpatialRelationInfo IE(s) is included in the list.
· Introduce MAC-CE signalling to provide spatial relation information for a PUCCH resource to one of the entries in PUCCH-Spatial-relation-info
· If PUCCH-Spatial-relation-info includes one SpatialRelationInfo IE, UE applies the configured SpatialRelationInfo and no MAC-CE is used.
· MAC-CE Impact:
	TS38.214
	 
	Indication of spatial relation for PUCCH
	Provides the spatial relation for a PUCCH resource
	PUCCH resource ID | Bitmap of size [8]
(Bitmap activates one of the [8] entries within the RRC parameter PUCCH-Spatial-relation-info) 


· RRC modification:
	PUCCH-SpatialRelationInfo
	New
	PUCCH- SpatialRelationInfo
	List of configurations of the spatial relation between reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS.	SSB Index, NZP-CSI-RS-ResourceConfigId, or SRS-ResourceConfigId
	
	UE-Specific
	
	38.331
	



Agreement #7
· Between initial RRC configuration and MAC CE activation of TCI states, the UE may assume that both PDCCH and PDSCH DMRS are spatially QCL-ed with the SSB determined during initial access

Agreement #8
· For UL beam management, 
· NR supports gNB configuration of transmitting SRS with same Tx beam across multiple symbols via either of followings
· configuring one SRS resource spanning multiple symbols 
· configuring UE to apply the same Tx beam across the SRS resources in a SRS resource set.
· UE can apply different Tx beams to different SRS resources if it is not configured to apply the same Tx beam across SRS resources in a SRS resource set, where the beams can be determined either (1) via a gNB-transparent way, or (2) via gNB indication.

Agreement #9
· TCI-State structure for one RS set is either:
· DL Reference RS1| QCL_type1, DL Reference RS2| QCL_type2
· Note that there is no overlap of QCL_type1 and QCL_type2
· DL Reference RS1| QCL_type1
· Note that QCL_type1 and QCL_type2 are selected from {QCL types A, QCL types B, QCL types C, QCL types D}
· Note that if DL Reference RS1 and DL Reference RS2 are the same, both QCL types apply 


Agreement #10
· Working assumption from RAN1#90 is confirmed:
· For beam management CSI-RS, NR supports higher layer configuration of a set of single-symbol CSI-RS resources where
· The set configuration contains an information element (IE) indicating whether repetition is “on/off”
· Note: In this context, repetition “on/off” means:
· “On”: The UE may assume that the gNB maintains a fixed Tx beam
· “Off”: The UE can not assume that the gNB maintains a fixed Tx beam
· Note: This does NOT necessarily mean that the CSI-RS resources in a set occupy adjacent symbols
· Furthermore, the following details are agreed
· CSI-RS resources in the resource set are TDMed if repetition is ON 
· If repetition is ON, The UE does not expect different values for the following parameters across different CSI-RS resources within a resource set
· Transmission periodicity
· Number of antenna port subject to RAN4 decision
· FFS for other parameters
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