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Proposals for offline discussion
· Default spatial relation for PUCCH
· Proposal 24 
· Default spatial relation for PUSCH
· Proposal 26
· UE behaviour when TCI states do not contain a spatial QCL reference
· Proposal 31
Proposals that may be possible to agree relatively quickly
· ReportQuantity for ResourceRep = “ON”
· Proposal 9
Proposals with clear RRC impact
· Joint reporting on SSB/CSI-RS
· Proposal 8
Agreed online:
· RSRP reporting details
· Proposals 1, 2, 4
· Group-based reporting
· Proposal 6 + WF from ZTE
To be discussed offline in another discussion:
· Default TCI state for ap-CSI-RS
· Proposal 14
[bookmark: _In-sequence_SDU_delivery]Open issues in 38.331
Source: R1-180xxxx, “Open issues in 38.331 related to RAN1,” Ericsson, RAN1#92, February 2018

maxNrofSpatialRelationInfos 			INTEGER ::= ffsValue

Maximum number of spatial relations in PUCCH-SpatialRelationInfo is 8

maxNrofTCI-StatesPDCCH 				INTEGER ::= ffsValue

As previously agreed, maximum number of TCI states in TCI-StatesPDCCH is the same as in TCI-States, i.e., 64
			-- For a trigger state within aperiodicReportTrigger that triggers a ap-CSI-RS resource set, contains a list of 
			-- references to TCI-RS-SetConfig's in TCI-States for providing the QCL source and QCL type for each ap-CSI-RS 
			-- resource within the triggered set of ap-CSI-RS resources. The length of the list is equal to the number of 
			-- aperiodic CSI-RS resources in the set (CSI-RS-ResourceSet). For a target aperiodic CSI-RS assoicated with each 
			-- triggering state, contains a reference to one TCI-RS-Set in TCI-States for providing the QCL source and QCL type.
			-- Corresponds to L1 parameter 'QCL-Info-aPeriodicReportingTrigger' (see 38.214, section 5.2.1.5.1)
			qcl-Info-aPeriodicReportingTrigger			SEQUENCE (SIZE(1..ffsValue)) OF TCI-StateId
As previously agreed, the maximum size of a set of aperiodic CSI-RS resources is 64. Hence, the maximum length of qcl-Info-aPeriodicReportingTrigger is equal to the maximum set size
[bookmark: _GoBack]
TCI-StateId ::=				INTEGER (0..ffsValue)
As previously agreed, maximum number of TCI states is 64. Hence, the ID range is 0 .. 63.

The following additional proposals are made regarding the configuration of a CSI-RS for tracking and a TCI state
Update the description of the RRC parameters TCI-RS-SetConfig and TRS-Info according to the table below
	RRC parameter
	Description
	Value range
	Comments

	TCI-RS-SetConfig
	Contains parameters for configuring an RS set within a TCI state, e.g., which RSs, which QCL parameters, etc.
	{{DL RS ID 1, QCL-Type 1}, {DL RS ID 2, QCL-Type 2}}
or
{DL RS ID 1, QC-Type 1}
	Contained in TCI-States and TCI-StatesPDCCH

DL RS ID can be the ID of a CSI-RS resource (NZP-CSI-RS-ResourceConfigId) or an SSB ID, or the ID of a CSI-RS resource set (TRS)
where the CSI-RS resource ID can be a resource ID configured in a CSI-RS resource set configured with TRS-Info or with CSI-RS-ResourceRep

	TRS-Info
	Indicating whether or not the antenna ports of NZP CSI-RS resources in the CSI-RS resource set is same
	ON, OFF
	Contained in NZP-CSI-RS-ResourceSetConfig



TCI-State ::= 				SEQUENCE {
	tci-StateId					TCI-StateId,
	qcl-Type1					QCL-Info,
	qcl-Type2					QCL-Info																					OPTIONAL
}

TCI-StateId ::=				INTEGER (0..ffsValue)

QCL-Info ::=				SEQUENCE {
	referenceSignal				CHOICE {
		csi-rs						NZP-CSI-RS-ResourceConfigId,
		ssb							SSB-Id,
		-- A TRS (Tracking Reference Signal) configuration represented as a set of CSI-RS-Resources in a NZP-CSI-ResourceSetId
		trs							NZP-CSI-ResourceSetId
	},
	qcl-Type					ENUMERATED {typeA, typeB, typeC, typeD},
	...
}

-- TAG-TCI-STATE-STOP
-- ASN1STOP

The following is a text proposal to align 38.214 with the above change to 38.331:
>>> Text Proposal for 38.214 >>>
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
· If a CSI-RS resource is in a CSI-RS resource set configured with higher-layer parameter TRS-INFO, the UE should only expect {QCL-TypeC} or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting]CSI-RS-ResourceRep.
· If a CSI-RS resource is in a CSI-RS resource set configured without higher-layer parameter TRS-INFO and without [CSI-RS-ResourceRep/for L1-RSRP reporting], the UE should only expect {QCL-TypeA} or {QCL-TypeB} configuration with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter TRS-INFO or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting].
· If a CSI-RS resource in a CSI-RS resource set is configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting], the UE should only expect {QCL-TypeA} configuration with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeC and QCL-TypeD} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting]CSI-RS-ResourceRep.
· For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect {QCL-TypeA} configuration with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter TRS-INFO or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with CSI-RS with higher-layer parameter TRS-INFO or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set  configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting]CSI-RS-ResourceRep
· For the DM-RS of PDSCH, the UE should only expect {QCL-TypeA} configuration with a CSI-RS resource in a CSI-RS resource set configured without higher-layer parameter TRS-INFO and without [CSI-RS-ResourceRep/for L1-RSRP reporting]CSI-RS-ResourceRep or {QCL-TypeA} configuration with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter TRS-INFO or {QCL-TypeA and QCL-TypeD} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a CSI-RS resource set with higher-layer parameter TRS-INFO or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher-layer parameter [CSI-RS-ResourceRep/for L1-RSRP reporting]CSI-RS-ResourceRep or {QCL-TypeA and QCL-TypeD} configuration with CSI-RS resource in a CSI-RS resource set configured without higher-layer parameter TRS-INFO and [CSI-RS-ResourceRep/for L1-RSRP reporting]CSI-RS-ResourceRep.

>>> End Text Proposal >>>
Summary of remaining issues
Reporting
RSRP report details
On the details on L1-RSRP reporting, the following was agreed online after discussion:
Agreement:
RAN4 specifies the mapping between reported value of L1-RSRP and the measured quantity value and includes that mapping in 38.133.
· A reference to the RAN4 specification with the above details will be added in TS38.214

Agreement 
RAN4 specifies the exact mapping for the differential RSRP values with the following input from RAN1. For differential reporting:
· 16 states are supported
· One state is used to indicate that the difference is larger than 30dB
· Step size is 2dB

A few companies bring up details on the L1-RSRP report format. On the reporting of the reference RSRP, it is proposed that
Support including a 7-bit RSRP table in specifications. [1]
In this context, RAN4 informed [20] RAN2 and RAN1 that RAN4 will specify the mapping between reported value and measured quantity value in the NR performance work item. The associated accuracy requirement will be included as well. It should also be noted that the corresponding mapping for LTE is included in TS 36.133. 
RAN4 specifies the mapping between reported value of L1-RSRP and the measured quantity value and includes that mapping in 38.133.
	Company
	Comments

	
	

	
	



For the differential RSRP, the following is proposed:
Support reserving at least one state (e.g., 0000) in 4-bit differential RSRP report for dealing with special cases. [1]
One of 16 states accommodated by the 4-bit different RSRP reporting, e.g., “1111”, should be used to indicate that the corresponding RSRP is in outage and not valid, when N>=2. [8]
For differential L1-RSRP reporting, when the largest L1-RSRP is reported as out-of-range, the maximal value of 7-bit representation is used as the reference value for calculating differential L1-RSRP value of remaining beams. [4]
The differential L1-RSRP uses the values defined in Table 1. [9]
Clearly, the case where the reference is out of bounds should be handled. Hence, it is suggested to adopt the proposal from [4]:
For differential L1-RSRP reporting, when the largest L1-RSRP is reported as out-of-range, the maximal value of 7-bit representation is used as the reference value for calculating differential L1-RSRP value of remaining beams.
	Company
	Comments

	Huawei
	L1-RSRP reporting is more about PHY design where RAN1 may have a certain responsibility to ensure how to report and what to report, for example proposal 2 including entries of out of range.

	
	



There is clearly some interest on defining one of the differential RSRP values as a special value:
Continue the discussion on reserving a special meaning of one of the 16 states and the definition of that special state. 
	Company
	Comments

	
	

	
	



For differential RSRP, there is no RAN4 LS available. Still, it makes sense that the table is specified in RAN4, where the accuracy requirements can be taken into account. Hence, 
RAN1 specifies only the number of states for differential reporting and lets RAN4 specify the exact mapping for the differential RSRP values.
	Company
	Comments

	Huawei
	Could RAN1 be more specific about the number of states and definition of states so that RAN4 can define the rest of states/entries? Similar with Proposal 2, it suggest that out-of-range should be included the table of 7-bit representation. Therefore we have following proposal: 
Support at least one state (e.g. 0000) in 4-bit differential RSRP report defining for out-of-range

	
	



It is the understanding of the moderator that the following proposals are already captured in TS 38.212:
For L1-RSRP reporting on PUCCH, a report setting allows K = 1 or 2 reported beams. [5]
In beam measurement report, UE shall report the beam L1-RSRP information of CSI-RS resource i or SSB index i as a structure (CRI/SSB_index i, ΔL1-RSRPi), where CRI or SSB_index i identifies the CSI-RS resource or SSB on which the L1-RSRP measurement is conducted, andΔL1-RSRPi is the difference between the L1-RSRP of this beam and -44dBm (for the strongest beam), or the difference between the L1-RSRP of this beam and the strongest beam (for other beams). [6]
In Section 5.2.1 of TS 38.214, add SSBRI (SSB Resource Indicator) to the contents of CSI reporting. [10]
Further discuss if anything should be added to other specifications beyond what is already in 38.212.
	Company
	Comments

	
	

	
	



Group-based reporting
After discussion on group-based reporting, partly based on the following was agreed online:
Agreement (RRC parameter update)
In group based beam reporting, NR supports the following aspects:
· The reporting format of differential L1-RSRP for non-group based beam reporting is reused for group based beam reporting. 
· The RRC parameter nrofBeamsToReport can be removed (TS38.331). Corresponding RAN1 parameter name is number-of-beams-reporting.

Note that the above has RRC impact: the RRC parameter nrofBeamsToReport is removed.

Group-based reporting has been agreed. In the measurement report, the UE will indicate which pairs of beam can be simultaneously received. So far, the report structure for beam reporting has not been adopted to handle also group-based reporting. This is discussed in several contributions: 
Reporting format of differential L1-RSRP for non-group based beam reporting is reused for group based beam reporting[3]
Reporting format for group-based report reuses that of non-group-based report whenever possible. [5]
Use the same reporting scheme for group-based and non-group-based beam report. [6]
For the case ‘group-based-beam-reporting’ set to ‘ON’, section 5.2.1.4 in TS 28.214 shall state that the UE reports L1-RSRP and ‘CRI or SSBRI’ for those beams it can receive simultaneously. [19]
The details for group-based reporting need to be specified. In the CSI report transmitted over PUCCH/PUSCH, it must be clear which beams form a group. 
Discuss and specify the format of the group-based report. Aim at a format which is as similar as possible as the non-group-based report.
	Company
	Comments

	ZTE
	The value range of the RRC parameter number-of-beams-reporting indicating the number of beams to be reported for group based beam reporting should be clarified as {1, 2}.
· If the higher layer parameter number-of-beams-reporting is configured to be one, the reported L1-RSRP value is defined by a 7-bit value in the range [-140, -44] dBm with 1dB step size. 
· If the higher layer parameter number-of-beams-reporting is configured to be larger than one, the UE shall use largest L1-RSRP and differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value and the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP values are computed with 2 dB step size with a reference to the largest L1-RSRP value which is part of the same L1-RSRP reporting instance.
The UE is not required to update measurements for more than 64 CSI-RS and/or SSB resources for both group-based report and non-group-based report.

	
	



Priority rules for reporting
Priority rules for reporting were agreed in RAN1 AH1801 for CSI and RSRP reporting. It was also agreed that the same priority rules are adopted for PUCCH/SRS when PUCCH carries beam management RSRP reports as for PUCCH carrying CSI reports. Proposals on priority rules can be found in some contributions: 
If an aperiodic beam report collides with an aperiodic CSI report, then both reports are multiplexed and reported. [9]
Support priority rules between beam reporting types in Rel-15. [17]
Here, we propose
Further discuss if anything should be added beyond what was already agreed in the RAN1 AdHoc1801 in the CSI acquisition agenda item.
	Company
	Comments

	
	

	
	



Joint reporting on SSB/CSI-RS
In addition to the specified independent reporting of RSRP for SSB and CSI-RS, several contributions discuss how to define and capture reporting of RSRP over a combination of SSB and CSI-RS. This was already discussed to some length in RAN1 AH1801, but it was not possible to reach any consensus. Two aspects are relevant:
1. How is the reporting enabled: via an explicit parameter, or implicitly via a QCL relationship?
a. How can the network make sure it gets reports of SSB only or CSI-RS only? Independent reporting on SSBs and CSI-RS has been agreed to be supported.
2. If the measurement is implicitly enabled: does the UE report CRI (also measuring on a QCLed SSB), or an SSBRI (also measuring on one or more CSI-RS resources)?
a. How should the network interpret a measurement if it does not know what is being measured?
These aspects are captured in the following proposals:
When ReportQuantity ‘SSBRI/RSRP’ is configured, joint calculation can be conducted with SSB and spatial QCL-ed CSI-RS, if UE capability supports joint calculation and gNB configures CSI-RS spatial QCL-ed with SSB. [2]
L1-RSRP is determined by CSI-RS and QCL-ed SS/PBCH if the CSI-RS and SS/PBCH resources are both configured within the CSI Resource set associated with the reporting setting.[3]
No new values for RRC parameter ReportQuantity is introduced.[5]
NR supports new values for ReportQuantity set to ‘CRI/Joint-RSRP’ or ‘SSBRI/Joint-RSRP’ to configure UE with joint CSI-RS and SS/PBCH measurement. When configured, the UE shall jointly measure L1-RSRP with CSI-RS and SS/PBCH block that are on the same OFDM symbols and spatially QCLed. [9]
It should be supported that the joint L1-RSRP can be reported when the reportQuantity is configured as “CRI/L1-RSRP” where the UE can use the CSI-RS as well as its QCLed SSB to measure the L1-RSRP. [14]

Continue discussion on joint reporting on SS/PBCH block/CSI-RS, considering that independent reporting must be possible to be configured (as per prior agreements) for SS/PBCH blocks, periodic, semi-persistent and aperiodic CSI-RS.
	Company
	Comments

	Huawei
	Our preference is to leave it to UE implementation when the UE is configured with CRI/RSRP reporting

	
	



Other
Some company proposals relate to clarification of what reporting types are applicable:
The UE can be configured to report CSI or RSRP for a CSI-RS resource set when CSI-RS-ResourceRep is set to ‘ON’. [18] 
For purposes of beam management the UE is not expected to report parameters other than CRI/SSBRI/RSRP as part of CSI report. [19]
Further discuss what the UE can be configured to report (RRC parameter ReportQuantity) for different types of CSI-RS resource sets, e.g., a set for which CSI-RS-ResourceRep is set to ‘ON’.
	Company
	Comments

	
	

	
	



The following proposal relates to an agreement from RAN1#90b in which there is a remaining FFS item on signalling mechanism:
NR support that ReportConfig contains a ReportCRI_SSBRI to specify the CSI-RS resource indexes or SS/PBCH block indexes that the gNB select for the UE to report L1-RSRP. [9]
Further discussion on how to specify signalling mechanism from the RAN1#90b agreement listed below
	Company
	Comments

	Samsung
	In RAN1 #90bis, we agreed in R1-1719059 that in beam reporting, the beams can be selected by the gNB:
Agreement in RAN1 #90bis:
· 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)

	
	



One contribution makes a proposal related to transmissions of simultaneous reporting over multiple CSI-RS resources sets:
Alt-1 can be considered for P1, if it is to be supported in Rel.15. [5] (support of multiple CSI-RS resource sets, all with repetition = “ON”)
Reporting enhancements
According to our understanding, some contributions propose reporting methods that go beyond what is already agreed for Release-15:
Two beam reporting structures can be concatenated to jointly report the L1-RSRP of a single beam if necessary. [6]
NR should support a compact beam reporting in case of differential RSRPs are out of range of 4-bit differential quantization. [8]
NR to support UE event based aperiodic beam measurement reporting. FFS: the detailed events and configurations [13]
NR to consider supporting of UE to request the preferred configuration of periodic and Aperiodic beam measurement/reporting [13]
A bitmap is introduced in the definition of the higher layer parameter AperiodicNZP-CSI-RS-TriggeringOffset [7]
As there are still quite a few open issues on already agreed reporting methods, we propose
Do not discuss these proposals during RAN1 #92.
DL beam indication
Default TCI states
TCI states are configured by RRC, and subsequently activated by MAC CE, to provide QCL references for PDCCH and PDSCH. For PDSCH and ap-CSI-RS, there is also a possibility to provide an indication of a TCI state in DCI. For all these updates, there are delays associated with the activations/indications, which may cause ambiguity periods in some cases. It is important that QCL references are defined to resolve any potential ambiguity.
The period between an RRC configuration and the subsequent MAC CE activation of the TCI states for PDCCH are discussed in several contributions: 
A default TCI state can be configured to provide the PDCCH QCL between RRC configuration and MAC-CE activation. [2]
Between RRC re-configuration of TCI-StatesPDCCH containing multiple TCI states and the MAC CE activation of one of those states, agree and capture in Section 10.1 of TS38.213 either one of the following alternatives:[11]
· Alt.1: The DL RS in the lowest entry of TCI-StatesPDCCH is used for the PDCCH beam until the MAC CE activation message is delivered.
· Alt.2: The most recent DL RS activated by MAC CE in any of existing CORESETs is used for the PDCCH beam until the MAC CE activation message is delivered.
· Alt.3: After a UE receives higher layer re-configuration of TCI states, the UE may assume that the activated TCI state(s) configured before the re-configuration are remained activated until reception and application of next activation/deactivation command.[3]
If the most recent activated DL RS is more than one from multiple CORESETs, the DL RS activated in the lowest CORESET is used. [11]
Continue the discussion on QCL assumptions between RRC re-configuration and MAC CE activation involving PDCCH and PDSCH, considering Alt. 1, Alt. 2 and Alt.3.
	Company
	Comments

	
	

	
	



Regarding the case where ap-CSI-RS is scheduled with a delay which is smaller than the minimum delay of a QCL update, it was remarked that this issue is part of a bigger discussion on QCL relations. Hence, the discussion of proposal 14 is handled in that discussion.
For the case where ap-CSI-RS is scheduled with a delay which is smaller than the minimum delay of a QCL update, two companies provide the following two proposals:
If the time offset between reception of the DL DCI and the first symbol of the corresponding CSI-RS is less than the threshold Threshold-Sched-Offset, UE assumes that the spatial Rx parameter of AP-CSI-RS is overrided by the spatial QCL assumption for PDSCH reception but the other QCL parameters of AP-CSI-RS is still indicated by its associated aperiodic triggering state. [3]
When the scheduling delay for aperiodic CSI-RS is smaller than the minimum scheduling delay of the UE, the UE may assume that the aperiodic CSI-RS transmitted in the PDSCH region is QCL with a default TCI state, where the default TCI state corresponds to the TCI state used for PDSCH QCL indication in the slot where the measurement is performed. [18]
Here we propose to agree on the proposal from [3]:
If the time offset between reception of the DL DCI and the first symbol of the corresponding CSI-RS is less than the threshold Threshold-Sched-Offset, UE assumes that the spatial Rx parameter of AP-CSI-RS is overridden by the spatial QCL assumption for PDSCH reception but the other QCL parameters of AP-CSI-RS is still indicated by its associated aperiodic triggering state.
If QCL-TypeD is applicable, and the time domain offset between (1) reception of the DCI that triggers a set of ap-CSI-RS resources, and (2) the first symbol of the transmitted CSI-RS resource(s) in a slot is less than the UE capability on time domain offset, then the UE may assume the following:
The CSI-RS resources(s) transmitted in the slot are quasi-co-located with QCL-TypeD with the same DL RS assumed for the reception of PDSCH in the slot. 
Note: this overrides the spatial QCL reference(s) contained in the ap-CSI-RS triggering state.
	Company
	Comments

	Intel
	We have two questions for this proposal: 1) have we agreed to use DL DCI to trigger AP-NZP-CSI-RS? 2) Is this proposal aligned with the previous agreement as follows?

Agreement:
Mechanism to indication of source QCL for a resource:
P-CSI-RS – through RRC configuration
FFS: If the spatial QCL can be configured through a reference to a configured TCI state
SP-CSI-RS – configuring the resource(s) through RRC, activation/deactivation through MAC-CE;
The QCL for SP- CSI-RS is indicated in the same MAC-CE message that activates the SP- CSI-RS. 
The QCL is provided through an association with one of the M candidate TCI states
AP-CSI-RS – 
Through DCI (AP-CSI-report-triggering state indication)
For each AP-CSI-RS resource associated with each triggering state, QCL configuration is provided through an association with one of the M candidate TCI states by RRC
FFS: Value of M
FFS: TCI association on NZP-CSI-RS/ZP-CSI-RS based IMR

	Ericsson
	On question (1), yes you are right about UL DCI – our mistake. On question (2), we acknowledge the previous agreement, and we are not suggesting to revert it. Our intention is to capture the case when the scheduling offset is less than the UE capability, so the spatial QCL reference in the triggering state cannot be used by the UE. In this case, a default/fallback assumption is needed.
Please see the updated Proposal 14 above where we try to clarify this.

	
	



It has also been identified that there are some unclarities with default TCI for DCI indication for low scheduling offset:
When the scheduling offset is <=k, the default TCI state for PDSCH should be clarified as follows: [2]
· The default TCI state corresponds to the PDCCH TCI state for the lowest CORESET-ID at the active BWP in that slot.
· The default TCI state corresponds to the PDCCH TCI state for the lowest CORESET-ID in that slot, but precludes CORESET 0.
· If TCI state of lowest CORESET-ID is not spatially QCL-ed with the configured/indicated TCI states for PDSCH/PDCCH/CSI-RS/SSB, the UE always follows the configured/indicated TCI states.
For PDSCH QCL determination, the CORSET-BFR should be excluded if the scheduling offset is below a threshold, when it is not during the beam failure recovery. [14]
CORESET for PDCCH scheduling beam failure recovery response should not be used to determine the default PDSCH TCI. [19]
Clarify what CORESET(s) the UE should consider to derive the default TCI state for PDSCH based on the configured CORESET(s) when the scheduling delay is smaller than the threshold.
	Company
	Comments

	
	

	
	



It is the understanding of the moderator that there is no ambiguity on the default TCI state for PDCCH, since there is always one activated TCI state per CORESET. Before MAC CE activation, SS/PBCH is the default TCI state as captured in 38.213. However, if there is not common understanding, further discussion may be needed:
Limit the TCI state number of the CORESET with the lowest ID to be 1:
· K(n) TCI states are configured for each CORESET, n = 0, 1, ..., N-1 by RRC signalling
· For the CORESET n = 0, UE is expected to be configured with only one TCI state, i.e., K (0) = 1 [15]
Further discuss whether or not there is an ambiguity that needs resolution on the default TCI state for PDCCH
	Company
	Comments

	DOCOMO
	Fine if this is the common understanding. However, if we read TS 38.213. It says:
“If a UE has received higher layer parameter TCI-StatesPDCCH containing more than one TCI states but not MAC CE activation for one of the TCI states, the UE assumes that the DM-RS antenna port associated with PDCCH reception in the UE-specific search space is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters, when applicable. ” 
It just mentions the spatial QCL assumption for PDCCH. It does not say that SS/PBCH block is also the “default” TCI state which PDSCH shall follow in the case:
1. Scheduling offset is smaller than a threshold
2. CORESET with the lowest ID has multiple TCI states without MAC-CE activation yet.

	
	



It is the understanding of the moderator that the functionality described in relation to the following proposal is already captured in TS 38.214:
A default TCI state should be defined before DCI is decoded. [7]
Timing-related
Some issues have been identified with respect to the timing of various procedures:
For the spatial QCL indication for a PDSCH, per-UE Threshold-Sched-Offset is computed from , the time needed to complete the DCI decoding and obtain the TCI information reported in UE capability report as follows: [9]
The minimum number of slots between the transmission of a MAC-CE message for beam management and its contents becoming effective for beam management is SCS dependent, and is 10 slots for SCS=60 kHz, 20 slots for SCS=120 kHz.[19]
Further discuss the above proposals. For the MAC-CE timing, aim to agree on a single value per SCS.
	Company
	Comments

	
	

	
	



In one contribution, it was suggested that the term “timing of the reception of the DCI” is ambiguous, and it was proposed to clarify.
The exact timing of ‘the reception of the DL DCI’ in offset derivation should be clarified to solve the ambiguity.
· The last symbol of all configured CORESETs in which the scheduling DCI could be received is preferred as the point of ‘the reception of the DL DCI’, for the reason that this point is quite clear to the UE before the DCI is successfully decoded. [7]
It is the understanding of the moderator that the term “timing of reception of DL DCI” is sufficiently adequate. The UE should start preparing for the beam switch directly after receiving the DCI, no matter what other CORESETs it is monitoring. Also note that a CORESET does not have a starting or ending symbol. If needed this can be further discussed.
The current definition of “reception of DL DCI” is sufficiently accurate.
	Company
	Comments

	Fujitsu
	Agree with the moderator’s view shown after proposal 16 that a default TCI state before DCI is decoded has been defined in TS 38.214. The default TCI could be “the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE”.
The starting point of the default TCI is after “the reception of the DCI”, according to the definition of “the time offset” in TS 38.214 which is between the reception of the DL DCI and the corresponding PDSCH. 
The ambiguity may be that the starting point of the default TCI, i.e. “the reception of the DCI”, is unclear especially when more than one CORSET are configured for the UE within one slot as shown the figure below.
Hence, our view is:
· The starting point of the default TCI (as well as the starting point of the ‘time offset’) is the (n+Δ)-th symbol after the n-th symbol which is the last symbol of all CORESETs / the search spaces, e.g. Δ=1.


 


	
	



Specification clarifications
A few issues have been identified which could be characterized as clarifications to the specification:
It should be clarified that the current text on dynamic TCI states only applies for single slot PDSCH. The case of multi-slot PDSCH needs more discussion  [7]
In Section 10.1 of TS 38.213, correct that the indication configured in the CORESET configuration for a presence or absence of a transmission configuration indication (TCI) field is only applicable for DCI format 1-1. [10]
These seem relevant. Furthermore, there may be a need to specify PDSCH QCL assumptions when DCI format 1-0 is used. Hence, we propose
Further discuss and agree on PDSCH QCL assumptions when either when DCI format 1-0 (DL fallback DCI) is used, or when there is multi-slot PDSCH transmission.
	Company
	Comments

	
	

	
	



Another proposed clarification raised was
A UE behaviour when the configured TCI states by RRC is equal to or less than the number of TCI states in DCI should be captured in the specification as well. [17]
It is the understanding of the moderator that this is already captured in section 5.1.5 in TS 38.214.
BWP related
It needs further clarification on whether MAC CE could be used to activate TCI states on inactive BWP. Especially for the case after BWP switch, it should be clarified whether UE should expect new activation or could use TCI states previously activated on this new BWP.
Further discuss the case of BWP switching: whether the UE expects new activation or could use TCI states previously activated on this new BWP and whether or not MAC CE can be used to activate TCI states on inactive BWP.
	Company
	Comments

	
	

	
	



Other
Two proposals relevant for handling of multiple carriers have been raised. RAN1 has agreed that it should be possible to convey QCL assumptions across carriers, e.g., to support carriers without SS/PBCH blocks. So far, it has not been agreed how this should be handled. Since QCL assumptions are conveyed inside the TCI states, it has been proposed that
TCI state tables should include the information of QCL assumptions across carriers.[17]
This seems like a valid issue, e.g., to support SCells without SS/PBCH blocks, so we propose
Further discuss how to convey QCL assumptions across carriers. 
	Company
	Comments

	
	

	
	



Carrier aggregation will be common already in early NR deployments. In general, there is no restriction on the beam management algorithms in different CCs. This would be problematic for some UE receiver architectures. To resolve this, it is proposed to 
When different CCs share the same antennas in UE side, the UE should expect the gNB to schedule one common TCI for both control and data for those CCs.[14]
The above proposal seems to restrict NW behaviour, which is typically avoided in the specification. However, the issue may need to be solved. Hence, we propose
Further discuss how to support beam management across component carriers for the case when there are restrictions on UE receiver capabilities.
	Company
	Comments

	
	

	
	



DL beam indication enhancements
According to our understanding, some contributions propose beam indication methods that go beyond what is already agreed for Release-15: 
NR to consider supporting of DCI in PDCCH to indicate the QCL information of the future PDCCH or GC-PDCCH. [13]
Support a UE initiated update of QCL reference in a TCI state. [17]	
The activated TCI state for CORESET is a subset of the up to 2^N activated TCI states for PDSCH. The K configured TCI states for CORESET is a subset of the M configured TCI states for PDSCH. [19]
As there are still quite a few open issues on already agreed beam indication methods, we propose
Do not discuss the above proposals during RAN1 #92.
UL beam indication
PUCCH beam indication
It has been previously agreed that dynamic spatial relation indication for PUCCH consists of the following two steps: (1) RRC configuration of a list of spatial relations (CSI-RS, SSB, or SRS), (2) MAC-CE selection of one entry of the list. Just like for beam indication in the DL, a default spatial relation is needed before the UE receives the MAC-CE selection message. Several companies have pointed out such a need according to the following proposals:
Specify UE behavior in 38.213 subclause 9.2.1 when UE has not received an indication for PUCCH-Spatialrelationinfo.
Before UE applies the MAC-CE activation message, UE is expected to transmit PUCCH using the spatial relationship indicated by the first entry of PUCCH-Spatialrelationinfo. [7]
Support the first entry of PUCCH-Spatial-relation-info configured by RRC signalling as the default spatial assumption for PUCCH between RRC configuration and successful MAC CE activation. [1]
After RRC configuration of PUCCH-SpatialRelationInfo and before MAC-CE activation of the spatial relation, UE may assume a default spatial relation with the SSB identified during the RACH procedure. [18]
In Section 9.2.1 of TS 38.213, specify the spatial setting of PUCCH for the period between the RRC configuration of multiple values via PUCCH-Spatialrelationinfo and the reception of the corresponding selection command. [10]
Two different approaches to solve the same problem have been identified, hence the following proposal is made:
After RRC configuration of a list of spatial relations in PUCCH-SpatialRelationInfo and before MAC-CE selection of one of the spatial relations in the list, the UE may assume a default spatial relation for the transmission of PUCCH. RAN1 shall down-select to one of the following two alternatives:
a. Alt-1 (initial RRC configuration): The default spatial relation that the UE may assume is the SS/PBCH block identified during initial access.
b. Alt-2 (initial + re-config): The default spatial relation that the UE may assume is the is given by the first entry of PUCCH-SpatialRelationInfo.
c. Alt-3: (Ambiguity time during re-configuration)
For previously configured PUCCH: UE keeps the spatial relation unchanged until reconfiguration complete and subsequent MAC-CE activation (if K > 1)
For newly configured:
3-1: X = PUCCH resource with lowest ID
3-2: X = Most recently activated(if K >1) or configured (K = 1)

			Alt-1 for initial RRC configuration + Alt-2 for RRC re-config: vivo, Samsung, LGE, HW, HiSi, Intel, Nokia, NSB
Alt-2: LGE, vivo, HW, HiSi, Intel
Alt-1 + Alt-3-1: Samsung
Alt-1 + Alt-3-2: ZTE, Sanechips, Ericsson, OPPO, Qualcomm
	Company
	Comments

	
	

	
	



Two companies have pointed out a need for specifying the spatial relation for PUCCH prior to dedicated RRC configuration.
For PUCCH resource configured in system information block, the UE shall apply the Tx beam that is used to transmit msg3 in RACH. [9]
Support same spatial relation information for PRACH preamble as the default spatial assumption for PUCCH and PUSCH before RRC connection. [1]
Further discuss whether or not the NR specifications are missing default spatial relations for transmission of PUCCH before dedicated RRC configuration.
	Company
	Comments

	Samsung
	A UE can be configured with PUCCH with HARQ-ACK transmission by SystemInformatioBlockType1 [Section 9.2.1, 38.213]. A spatial relation is needed here for this PUCCH. Because no RRC configuration is available now, the proposal is that we can use the Tx beam used during initial access, e.g., the Tx beam of msg3 PUSCH. The reason is because we agreed that only for beam correspondence case, we can use DL RS as Spatial Relation. The design we are making here is for both non-beam correspondence and beam- correspondence UEs, using UL signal will work for both UE cases.

	Huawei
	The spatial relation for PUCCH should be the same as msg1 in RACH



PUSCH beam indication
For transmission of PUSCH, the spatial relation is indicated indirectly through an SRS which is indicated by SRI in DCI format 0_1. For both periodic and aperiodic SRS, the spatial relation (CSI-RS, SSB, or SRS) is configured by RRC through the parameter SRS-SpatialRelationInfo. For semi-persistent SRS, the spatial relation is indicated by MAC-CE when the resources are activated. In this case, the spatial relation overrides that contained in SRS-SpatialRelationInfo (if configured).
Several companies have pointed out that for UL fallback DCI (DCI format 0_0) scheduling PUSCH, no SRI field selecting an SRS resource exists, hence a default spatial relation is needed for PUSCH transmission. Furthermore, several companies have pointed out that a default spatial relation is also needed in the case that SRS is not configured.
Multiple companies have proposed that the default spatial relation can be the one corresponding to the spatial relation that is selected by MAC-CE for the purposes of PUCCH transmission. In other words, PUSCH “follows” PUCCH. This is analogous to the behaviour in the DL whereby PDSCH can “follow” PDCCH in the case that TCI-PresentInDCI is disabled. 
For PUSCH resource scheduled by DCI format 0_0, the UE shall apply the Tx beam that corresponds to the Rx beam used to receive the PDCCH where DCI format 0_0 is detected. [9]
In Section 6.1 of TS 38.214, specify the spatial setting of PUSCH transmission scheduled by the DCI format 0-1 [sic]. [10]
For UL transmission scheduled by DCI format 0-0 after configuration, the UL transmission beam is pre-configured. [2]
It should be supported that the PUSCH beam should be indicated by PUCCH-SpatialRelationInfo for the PUCCH resource with lowest resource ID, if SRI is not present in DCI format 0_1 or the PUSCH is scheduled by DCI format 0_0. [14]
For PUSCH transmission when no SRS is configured, NR supports direct spatial relation indication to a DL RS, i.e., SSB or CSI-RS, through the MAC-CE activated spatial relation used for the purposes of PUCCH transmission. [18]
Support to reuse piggybacked PUCCH’s spatial relation information to transmit PUSCH when PUCCH is piggybacked on PUSCH. [1]
Based on the above proposals by multiple companies, we propose the following:
For either the case of PUSCH scheduled by DCI format 0_0 or the case that no SRS is configured, the UE may assume a default spatial relation for the transmission of PUSCH. The default spatial relation that the UE may assume is the same as the spatial relation configured/activated for PUCCH.
	Company
	Comments

	LGE
	Currently, another feature lead summary on codebook-based UL includes this issue on whether “no SRS” is allowed even for the DCI format 0_1 case or not, so that the issue on “no SRS” seems better to be discussed in that agenda first. So, maybe it seems efficient to focus only on the DCI format 0_0 case here at the first round of discussions.

	vivo
	Typically there would be quite a few PUCCH resources indicated. Which PUCCH resource is referred here?

	Huawei
	We also think that the case of DCI format 0_0 should be the main clarification for default spatial relation. 

	APT
	We think default UL beam for PUSCH is needed. Moreover, we think some cases that UL spatial filter cannot be ready for PUSCH transmission due to beam switch time should also be considered.



Two companies have proposed to reuse the TCI framework agreed for DL beam indication to support beam indication for PUSCH. This requires introduction of a TCI field in UL DCI (formats 0_0 and/or 0_1), as well as RRC configuration and MAC-CE activation of a list of candidate RSs to be used as spatial relations for PUSCH. While it seems that this is quite a large change, it can be further discussed:
Reuse TCI framework for PUSCH beam indication and adopt the principles agreed for the PDSCH beam indication. [16]
Support to reuse TCI framework for UL beam indication, and that each TCI state is the candidate of reference RS (DL RS or UL RS) which is spatially QCL-ed with targeted RS (e.g. DM-RS of PUSCH) for UL transmissions [17]
Further discuss adoption of a TCI framework for UL beam indication for PUSCH.
	Company
	Comments

	
	

	
	



Several companies have proposed default spatial relation assumptions prior to dedicated RRC configuration:
UE should use the same TX beam as it used for Msg3 PUSCH until configured QCL reference RS for PUSCH DMRS. [16]
Before RRC configuration, the UL transmission beam is derived from initial access procedure. [2]
Support same spatial relation information for PRACH preamble as the default spatial assumption for PUCCH and PUSCH before RRC connection. [1]
Further discuss whether or not the NR specifications are missing default spatial relations for transmission of PUSCH before dedicated RRC configuration.
	Company
	Comments

	
	

	
	



Other
It is the understanding of the moderator that the following proposal was already included in an LS to RAN2 after RAN1 NR Ad Hoc 1801:
Time between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE is able to apply the QCL assumption carried by the MAC-CE message. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values which may be based on UE capability. [15]
· For PUCCH:
· Candidate values (slots): 4, 8, 10, 20, 40 
The following proposals are better suited for discussion in the non-codebook based UL MIMO agenda item:
At lease for SRS for non-codebook based transmission, the SRS-SpatialRelationInfo should be configured with the same value. [14] 
When a UE with beam correspondence is configured with the SRS resource set for ‘NonCodebook’, if SRS-AssocCSIRS is configured for the resource set and SRS-SpatialRelationInfo is configured for the SRS resources within the SRS resource set, the contents of these two RRC parameters shall be the same. [4]
UL beam management
U2/U3 differentiation
In the following proposals, 3 companies raise the issue of a need for differentiating between the U-2 and U-3 procedures for UL beam management. It is the moderators understanding that this was discussed in a previous email discussion [90b-NR-17], and no consensus was reached on whether or how to specify such a differentiation: 
Indications to differentiate U2 (beam sweeping) and U3 (beam repetition) are needed at least for initial training of beams with SRS for beam management. [2]
When no beam indication is configured for the triggered SRS resources, NW indicates the UE whether to use a fixed beam to transmit triggered SRS resources within the same SRS resource set via the RRC parameter SRS-SameSpatialFilter. [4]
For one SRS resource set configured with higher layer parameter SRS-SetUse = “BeamManagement”: 
· If none of the SRS resources are configured with SRS-SpatialRelationInfo, the UE shall transmit those SRS resources with different Tx beams.
· If a subset of the SRS resources are configured with SRS-SpatialRelationInfo and the others are not, the UE shall transmit the SRS resources without SRS-SpatialRelationInfo with Tx beam other than the Tx beams of those SRS resources configured with SRS-SpatialRelationInfo [9]
For a SRS set for UL beam management, a parameter can be configured to indicate the beam sweeping behavior (e.g.,U-3) and a set-level Tx beam direction can be configured.  [9]
Further discuss whether or how to specify a differentiation between U-2 and U-3 procedures for UL beam management
	Company
	Comments

	
	

	
	



Specification clarifications
Two companies have raised issues potentially requiring specification clarification
Further discuss whether or not additional clarifications to the spec on UL beam management are needed
	Company
	Comments

	LGE
	The following proposed sentences are based on so far relevant RAN1 agreements and essential descriptions on UL beam management [12], where Proposal (a) below clarifies different UE TX beams for initial UL beam sweeping are applied when gNB did not configure any SRS-SpatialRelationInfo in a given SRS resource set, and Proposal (b) ensures unchanged spatial domain Tx filter within a SRS resource as long as gNB re-configures the parameter of SRS-SpatialRelationInfo.
Add the following two sentences in section 6.2.1 of TS38.214 for UL beam management:
· (a) 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.
· (b) UE should apply the same spatial domain transmission filter on different OFDM symbols for a SRS resource.

	Huawei
	Text proposal for the timing information between gNB and UE when periodic/semi-persistent SRS are configured for beam management to provide the reference spatial relationship. We think that the clarification is straightforward:
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'periodic':
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the latest transmission of the periodic SRS.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'semi-persistent':
-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the latest transmission of the periodic SRS or of the semi-persistent SRS.
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'aperiodic':
-	if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, or of the aperiodidc CSI-RS. If the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the latest transmission of the periodic SRS or of the semi-persistent SRS, or of the aperiodic SRS.



SRS resource triggering
A number of proposals have been made about different aspects of triggering SRS resources; however, no common direction is identified amongst the following:
If the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', support UE to transmit the SRS resource with the same spatial domain transmission filter used for the latest transmission of the periodic SRS or the semi-persistent SRS. [1]
The association among SRS trigger state, triggered SRS resource(s), and the CSI-RS resource ID is configured by the RRC parameter AperiodicSRS-ResourceTrigger with following structure: [4]
· AperiodicSRS-ResourceTrigger under SRS-Config contains one or multiple trigger state instance(s) 
· Each trigger state instance contains a SRS request value, a list of one or multiple SRS resource set ID(s), and optionally a CSI-RS resource ID.
The RRC parameter AperiodicSRS-ResourceTrigger is applicable to all aperiodic SRS resource sets with all usage. [4]
SRI for A-SRS is a separate field than SRI for PUSCH. [5]
A SRI indicator field is introduced for A-SRS in the triggering grant, different than the SRS request field. [5]
Local and global U3 beam sweeping is signalled by a DCI field/codepoint, separate from the 2-bit SRS request field. [5]
DCI for A-SRS includes a 1-bit ULBeamRepetion field and N-bit SRI indicator[5]
Other
Three companies have suggested that NR supports the indication of required resources for beam management; however, no clear method is identified. Perhaps this discussion is better suited for UE capability discussions.
NR to support UE report to assist gNB configuring beam manage procedure (P1/P2/P3/U1/U2/U3). FFS: (1) Detailed channels/mechanism to send such report from UE and (2) detailed events and triggering conditions [13]
NR to support UE request for the number of resources for P3/U3 (P1/U1) beam management procedure [13]
Supports that a UE provides beam correspondence status and beam sweeping type based on the requested amount of SRS resources to gNB. [17]
Two companies suggest that NR supports indication of constrained UL beam sweeping. This can be further discussed but it may be that this is an enhancement to Rel-15.
For SRS for beam management, the SRS-SpatialRelationInfo is used to identify the coarse direction for UE beam sweeping. [14]
A local beam sweeping is supported on top of a full sweeping for partial beam correspondence and no beam correspondence cases. [17]
Specification clarifications
QCL related
The following proposal concerns UE behaviour when all TCI states do not contain a spatial QCL reference. This seems straight forward and non-controversial, hence unless there is strong opposition, it is proposed to adopt this:
If all configured TCI states do NOT contain QCL Type D i.e. QCL w.r.t. spatial Rx parameter, a UE shall obtain the other QCL assumptions from the indicated TCI state for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. [3]
If all configured TCI states do NOT contain QCL Type D i.e. QCL w.r.t. spatial Rx parameter, a UE shall obtain the other QCL assumptions from the indicated TCI state for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
	Company
	Comments

	vivo
	Even if it contains spatial Rx parameters, UE does not have to assume the scheduled PDSCH and PDCCH are QCL’ed with other parameters. QCL’ed with spatial Rx parameters is enough. The text proposal is given as alternative 2.
Alt2: For both the cases when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled', if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are spatially quasi co-located where applicable based on the TCI state used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs are configured for the UE.

	
	



The following similar proposals concern clarifications around the QCL assumption when ResourceRep = “ON”
If the RS ID in a TCI state is contained in the latest beam measurement configuration with CSI-RS-ResourceRep set to ‘ON’, support UE to determine QCL assumption based on the corresponding measurement results. [1]
In a CSI-RS resource set configured with CSI-RS-ResourceRep set to 'ON', any CSI-RS resource shall correspond to the same Spatial QCL Rx parameter that the UE can obtain from measuring the set of CSI-RS resources. [9]
When measuring CSI-RS resources in set configured with CSI-RS-ResourceRep set to 'ON', the UE shall be configured with a per-set Spatial QCL for those CSI-RS resources. [9]
When ResourceRep=“ON”, the channel over which one resource is conveyed can be inferred from the channel over which another resource is conveyed in the given resource set, i.e., the same port assumption across resources within one set [3] .
	Further discuss whether or not clarification is needed about what QCL assumption the UE may make when ResourceRep = “ON” for a CSI-RS resource set.
	Company
	Comments

	
	

	
	



The following proposals suggest that for a periodic/semi-persistent CSI-RS, that the UE may assume that the ports of the CSI-RS resource transmitted in two different periods are spatially QCL. Effectively, this forbids measurement restriction. It implies a constraint on the gNB to associate a fixed beam with a given CSI-RS resource over time.
It should be supported that the UE can assume that in different time instances the CSI-RS with the same resource ID in a resource set should be spatially QCLed. [14]
For periodic CSI-RS resources configured for beam management, if QCL information is not provided, UE assumes same CSI-RS resources from different periodic intervals follow same QCL assumption. [4]
Measurement restriction is not supported for periodic and semi-persistent CSI-RS resources for beam management[4]
Further discussion is required before making decisions on spatial QCL assumptions between different time instances of a periodic/semi-persistent CSI-RS resource.
	Company
	Comments

	
	

	
	



RS configuration related
The following proposals concern clarifications around the configuration of measurement reference signals (CSI-RS and SRS) and should be discussed:
Clarify for each resource setting the maximal number of configured CSI-RS resources is not larger than 64 for update measurements. [2]
If the number of CSI-RS resources configured by gNB is too large (up to 128), some of CSI-RS resources can be selected for update measurements according to a rule, e.g. up to UE implementation or by gNB indication. [2]
For grouping based beam reporting, the UE is not required to update measurements for more than 64 CSI-RS resources. [2]
In one SRS resource set configured with higher layer parameter SRS-SetUse = “BeamManagement”, all the SRS resources shall be configured with the same SRS bandwidth. [9]
Apply the allocation limitations relevant for CSI-RS for beam management also for CSI-RS for CSI acquisition. [18]
Further discuss if the above clarifications are needed in the specifications for the configuration of measurement RSs (CSI-RS and SRS)
	Company
	Comments

	
	

	
	



UE capabilities
The proposals below can serve as useful input to the UE capabilities discussion.
Capability #2-2: PDSCH beam switching
The threshold Threshold-Sched-Offset for PDSCH beam indication can be 1-slot or 2-slot depending on UE capability.[3]
For FR2, the threshold Threshold-Sched-Offset between the reception of DCI and corresponding PDSCH is 28 symbols for SCS=120kHz and FFS symbols for SCS=60KHz. [19]
for KB and DB, support a single latency of 26 or 28 symbols in core specification. [4]
Support multiple K values and one of K values determined based on UE capability and subcarrier spacing. [17]
Capability #2-24: SSB/CSI-RS for beam measurement
Limit the number of [CSI-RS/SSB] resources for which the UE has to track L1-RSRP simultaneously for reports where the ‘ReportQuantity’ is set to ‘CRI/RSRP’ by an upper bound ‘nrMaxMeasuredRS’. The upper bound shall be included in the UE capabilities and the values 8 and 16 shall be possible choices. Mention this UE specific upper bound ‘nrMaxMeasuredRS’ in section 5.2.1.4 of TS 38.214. This limit should be valid independently of whether the parameter ‘group-based-beam-reporting’ is ‘ON’ or ‘OFF’. [19]
Capability #2-25: Beam reporting timing
The beam reporting timing in feature group #2-24 can be taken as 28 symbols, if the maximum number of CSI-RS/SSB resources per slot is limited to 8. [4]
For FR2, the beam reporting latency RB is same as minimum CSI acquisition time (Z1, Z2, Z3, Z4) for different SCS. [19]
Capability #2-27: Beam switching
No need to define the maximum number of TX+RX beam switches in a slot as UE capability. [4]
The gNB shall schedule the UE in such a way that the required number of UE beam switches within a slot is limited by an upper bound. This bound is conveyed during the UE capability exchange. The set of possible values for this bound should contain the number 7. [19]
Capability #2-28: A-CSI-RS beam switching timing
For FR2, the A-CSI-RS beam switching latency KB is 28 symbols for SCS=120KHz and FFS symbols for other SCS. [19]
for KB and DB, support a single latency of 26 or 28 symbols in core specification. [4]
New
RAN1 includes ‘Number of required SRS resource sets for UL beam management’ and ‘Number of required SRS resources per set for UL beam management’ to the UE feature list discussion. [4]
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