Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #93	R1-1807782
Busan, May 21st - 25th 2018

Agenda:	7.1.2.2.3
Source:	Ericsson
Title:	Feature lead summary 3 for beam measurement and reporting
Document for:	Discussion, Decision

1	Introduction
This document contains a summary of proposals made in contributions submitted under the agenda item 7.1.2.2.3 Beam measurement and reporting. The following color coding is used for the moderator proposals:
· On topics for which there appears to be some alignment amongst companies, a moderator proposal is marked in cyan.
· Topics where there is lack of alignment, further offline discussion is proposed, and these are marked as yellow
· Topics that should be treated in another agenda item are marked as grey
Below every proposal, a table is included inviting companies to provide their view.
[bookmark: _Ref178064866]2	Conclusions from Monday On-line
	Proposal 21
	Possible Agreement
For Section 6.2.1 of TS 38.214, the following text proposal is agreed:
For an SRS resource configured with the higher layer parameter spatialRelationInfo, the UE shall transmit the SRS with the same spatial domain transmission filter in all OFDM symbols corresponding to the configured SRS resource.
For an SRS resource set configured with SRS-SetUse = ‘beamManagement’
· The UE shall expect that either all or none of the SRS resources within the SRS resource set are configured with the higher layer parameter spatialRelationInfo
· If none of the SRS resources within the SRS resource set are configured with the higher layer parameter spatialRelationInfo, the UE may transmit SRS with different spatial domain transmission filters for the different resources in the set.


	Proposal 22
	Possible Agreement
TCI states can be configured for CORESET #0
· FFS to be finalized this week: Restriction on RS type


	Proposal 28
	Agreement
Agree to the following text proposal for TS38.213 and TS38.214.
· When the HARQ/ACK corresponding to the PDSCH carrying the MAC CE command is transmitted in the slot n, the command shall be applied starting from slot n + 3Nslotsubframe, + 1.


	Proposal 2
	Possible Agreement
Alt 1: Use the smaller of -44dBm and the largest measured RSRP value as reference when calculating the differential RSRP
Sony, DCM, NEC, Qualcomm, MediaTek, vivo, Spreadtrum, CATT, Intel
Alt 2: Use the actual measured value as reference when calculating the differential RSRP
Huawei, HiSi, ZTE, LG, Ericsson, IDC, Samsung, Nokia, NSB
Companies to check 214 to confirm whether alt2 is already specified


	Proposal 4
	For further discussion
No additional agreements are needed on default spatial relation for PUCCH prior to RRC configuration of PUCCH resources in PUCCH-Config. It is clear in specifications already.



3	Conclusions from Tuesday Offline
Conclusion of offline discussion on Proposal 22:
Alt-1 and Alt-2 below are intended to address the following agreement from the control channel agenda item:
Agreements:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

Alt-1:
Clarify that broadcast PDSCH uses selected SSB as QCL source for receiving broadcast data and that configured TCI states for CORESET #0 are used for reception of unicast data scheduled by PDCCH on search spaces other than SS#0
Alt-2:
CORESET #0 is not RRC configured with TCI states.
According to the agreement above, the selected SSB is used as the QCL reference for reception of both broadcast and unicast PDCCH transmitted in CORESET #0.
The selected SSB is either (a) indicated explicitly to the UE by MAC-CE signalling. The MAC-CE message contains the ID of the selected SSB, or (b) determined by the UE through any contention based RACH procedure. The selected SSB is the most recent one between (a) and (b).
FFS: How to provide a reference to TRS for demodulation of PDSCH
FFS: MAC-CE signalling design (new MAC-CE message or modification of existing MAC-CE message)
Offline agreement on Proposal 4
Regarding the following paragraph from Section 9.2.1 in 38.213, the text is sufficiently clear. The first sentence “If a UE does not have dedicated PUCCH resource configuration” applies to the whole paragraph
If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by higher layer parameter pucch-ResourceCommon in SystemInformationBlockType1 through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial active UL BWP provided by SystemInformationBlockType1. The PUCCH resource set is provided by higher layer parameter PUCCH-Resource-Common and includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset, and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. The UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission.

4	Conclusions from Wednesday Offline
2 alternatives related to Proposal 5:

Alt-1: 
After an RRC re-configuration of PUCCH-SpatialRelationInfo or a beam failure recovery/RLF/handover, and prior to MAC-CE activation of one of the spatial relations in PUCCH-SpatialRelationInfo, UE assumes a default spatial relation for PUCCH transmission by: 
· If there is an accompanying PRACH transmission, follow the spatial relation for PRACH or msg 3 transmission.
· If this is no accompanying PRACH transmission, follow the most recent MAC-CE indicated spatial relation for the PUCCH resources.
Support: MTK, Nokia/NSB, ZTE, Sony, Samsung, Qualcomm, Intel, E/// (9)
Object: (0)

Alt-2:
The default spatial relation for PUCCH resources between an RRC re-configuration and subsequent MAC-CE activation is provided by the lowest entry in PUCCH-SpatialRelationInfo
Support: LGE, DCM, HW/HiSi, ITRI (5)
Object: ZTE, Samsung, Qualcomm, E/// (4)

2 alternatives related to Proposal 13:

Alt-0:
After an RRC reconfiguration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of a TCI state for that COREST the default QCL assumption is up to UE implementation
Support: Intel, HW/HiSi (3)
Object: (0)

Alt-1:
After an RRC re-configuration of TCI-StatesPDCCH for a CORESET (at least one that is not CORESET#0 or CORESET BFR) and prior to MAC-CE activation of a TCI state for that COREST, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PDCCH is QCL with the SSB/CSI-RS identified during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE follows the most recent MAC-CE indicated TCI state for PDCCH in the CORESET
· Note: if there is no associated RACH, and no previous MAC-CE indicated TCI state, the UE is not expected to receive PDCCH on that CORESET
Support: MTK, Sony, Nokia/NSB, Spreadtrum, ITRI, ASUSTeK, Qualcomm, ZTE, E/// (10)
Object: LGE, Intel, HW/HiSi, DCM (5)

Alt-2: After an RRC reconfiguration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of a TCI state for that COREST the default TCI state is provided by the lowest entry in TCI-StatesPDCCH for the CORESET
Support: LGE, DCM, HW/HiSi (4)
Object: Intel, ZTE, Qualcomm, E/// (4)

5	Plan for Thursday On-line
Issue #1 (Related to Proposal 2)
Possible Agreement
Alt 1: Use the smaller of -44dBm and the largest measured RSRP value as reference when calculating the differential RSRP
Sony, DCM, NEC, Qualcomm, MediaTek, vivo, Spreadtrum, CATT, Intel
Alt 2: Use the actual measured value as reference when calculating the differential RSRP
Huawei, HiSi, ZTE, LG, Ericsson, IDC, Samsung, Nokia, NSB
Companies to check 214 to confirm whether alt2 is already specified

Moderator interpretation: Alt-2 is supported already in Section 5.2.1.4.3 of 38.214

For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig 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 nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as ‘enabled', the UE shall use differential L1-RSRP based reporting, where the largest value of L1-RSRP uses a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP uses a 4-bit value. The differential L1-RSRP value is 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 mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].
TP according to Alt-2:
>>> Text proposal for 38.214 Section 5.2.1.4.3 >>>
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig 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 nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as ‘enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP uses is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP uses is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the largest measured L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].
>>> End text proposal >>>

TP according to Alt-1:
>>> Text proposal for 38.214 Section 5.2.1.4.3 >>>
For L1-RSRP reporting, if the higher layer parameter nrofReportedRS in CSI-ReportConfig 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 nrofReportedRS is configured to be larger than one, or if the higher layer parameter groupBasedBeamReporting is configured as ‘enabled', the UE shall use differential L1-RSRP based reporting, where the largest measured value of L1-RSRP uses is quantized to a 7-bit value in the range [-140, -44] dBm with 1dB step size, and the differential L1-RSRP uses is quantized to a 4-bit value. The differential L1-RSRP value is computed with 2 dB step size with a reference to the quantized value of the largest L1-RSRP value which is part of the same L1-RSRP reporting instance. The mapping between the reported L1-RSRP value and the measured quantity is described in [11, TS 38.133].
>>> End text proposal >>>
Issue #2 (Related to Proposal 3)
Possible agreement
Do not modify the agreed differential reporting for Rel-15

Agreement (RAN1#92 Athens): 
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
Issue #3 (Related to Proposal 4)
For further discussion
No additional agreements are needed on default spatial relation for PUCCH prior to RRC configuration of PUCCH resources in PUCCH-Config. It is clear in specifications already.
Offline agreement (Tuesday Offline)
Regarding the following paragraph from Section 9.2.1 in 38.213, the text is sufficiently clear. The first sentence “If a UE does not have dedicated PUCCH resource configuration” applies to the whole paragraph
If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by higher layer parameter pucch-ResourceCommon in SystemInformationBlockType1 through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial active UL BWP provided by SystemInformationBlockType1. The PUCCH resource set is provided by higher layer parameter PUCCH-Resource-Common and includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset, and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. The UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission.

Issue #7 (Related to Proposal 1)
For the optional feature of joint L1-RSRP reporting on SSB + CSI-RS:

Alt 1: Perform joint reporting only if an SSB set and CSI-RS set are included in the same csi-RS-ResourceSetList within a CSI-ResourceConfig

Alt 2: Perform joint reporting if a newly introduced RRC parameter indicates joint reporting

Alt 3: Leave to UE implementation: joint reporting is configured via QCL relations between SSB and CSI-RS

Alt 4: Joint reporting is not supported in Rel-15
[bookmark: _GoBack]
Issue #4 (Related to Proposal 5)
Conclusion from Wednesday Offline
Alt-1: 
After an RRC re-configuration of PUCCH-SpatialRelationInfo or a beam failure recovery/RLF/handover, and prior to MAC-CE activation of one of the spatial relations in PUCCH-SpatialRelationInfo, UE assumes a default spatial relation for PUCCH transmission by: 
· If there is an accompanying PRACH transmission, follow the spatial relation for PRACH or msg 3 transmission.
· If this is no accompanying PRACH transmission, follow the most recent MAC-CE indicated spatial relation for the PUCCH resources.
Support: MTK, Nokia/NSB, ZTE, Sony, Samsung, Qualcomm, Intel, E/// (9)
Object: (0)

Alt-2:
The default spatial relation for PUCCH resources between an RRC re-configuration and subsequent MAC-CE activation is provided by the lowest entry in PUCCH-SpatialRelationInfo
Support: LGE, DCM, HW/HiSi, ITRI (5)
Object: ZTE, Samsung, Qualcomm, E/// (4)
Issue #5 (Related to Proposal 13)
Conclusion from Wednesday Offline
Alt-0:
After an RRC reconfiguration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of a TCI state for that COREST the default QCL assumption is up to UE implementation
Support: Intel, HW/HiSi (3)
Object: (0)

Alt-1:
After an RRC re-configuration of TCI-StatesPDCCH for a CORESET (at least one that is not CORESET#0 or CORESET BFR) and prior to MAC-CE activation of a TCI state for that COREST, the UE makes the following assumption:
· For an RRC reconfiguration where there is an associated (subsequent) RACH procedure, the UE assumes that PDCCH is QCL with the SSB/CSI-RS identified during the RACH procedure
· For an RRC reconfiguration where there is not an associated RACH procedure, the UE follows the most recent MAC-CE indicated TCI state for PDCCH in the CORESET
· Note: if there is no associated RACH, and no previous MAC-CE indicated TCI state, the UE is not expected to receive PDCCH on that CORESET
Support: MTK, Sony, Nokia/NSB, Spreadtrum, ITRI, ASUSTeK, Qualcomm, ZTE, E/// (10)
Object: LGE, Intel, HW/HiSi, DCM (5)

Alt-2: After an RRC reconfiguration of TCI-StatesPDCCH for a CORESET and prior to MAC-CE activation of a TCI state for that COREST the default TCI state is provided by the lowest entry in TCI-StatesPDCCH for the CORESET
Support: LGE, DCM, HW/HiSi (4)
Object: Intel, ZTE, Qualcomm, E/// (4)
Issue #6 (Related to Proposal 21)
Possible Agreement
For Section 6.2.1 of TS 38.214, either one of the following alternatives is agreed:

Alt.1 (WF R1-1807678):
· For an SRS resource set configured with SRS-SetUse = ‘beamManagement’
· The UE shall expect that either all or none of the SRS resources within the SRS resource set are configured with the higher layer parameter spatialRelationInfo
· If none of the SRS resources within the SRS resource set are configured with the higher layer parameter spatialRelationInfo, the UE may transmit SRS with different spatial domain transmission filters for the different resources in the set.
Supported by LG Electronics, CATT, Ericsson, [Intel Corporation], InterDigital, [ITRI], KT Corporation, Mitsubishi, OPPO, [Samsung], Sony, Spreadtrum Communications, 

Alt.2 :
· For an SRS resource set configured with SRS-SetUse = ‘beamManagement’
· Introduce a new RRC parameter to explicitly indicate to apply different Tx beam sweeping across the configured SRS resources within the set 
Supported by Qualcomm, [vivo], 

3	Summary of remaining issues
L1-RSRP measurement
Joint SSB/CSI-RS reporting
Joint reporting of SSB and CSI-RS is described in 38.215, in the definition of SS-RSRP: 
For SS-RSRP determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used.

Several companies have noted that it is unclear how the indication from higher layers would be achieved, in particular in light of the following agreement from RAN1 AH1801:
Agreement:
· 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

There are essentially three alternatives proposed:
Alt 1: Perform joint reporting only if the SSBs and CSI-RS are included in the same csi-RS-ResourceSetList
When the UE is configured with the higher layer parameter ReportQuantity set to ‘SSBRI/RSRP’, and its associated CSI resource set containing both spatial QCLed CSI-RS and SSB resources, L1-RSRP to be reported is determined by using both spatial QCL-ed CSI-RS and SSB resources. [1]
· Notes that only periodic CSI-RS can be configured with SS/PBCH in one CSI resource set.
If a CSI-ResourceConfig is linked to a CSI-ReportConfig configured with both SS/PBCH block set(s) and CSI-RS resource set(s) and with reportQuantity set to [5] 
· ‘cri-RSRP’
· The UE shall report L1-RSRP measurement(s) based only on the indicated CSI-RS resource set
· ‘ssb-Index-RSRP’
· If capable, the UE may report joint L1-RSRP measurement(s) based on the indicated SS/PBCH block and CSI-RS resource sets, respectively. The UE may assume that the SS/PBCH block(s) and CSI-RS resource(s) in the indicated sets are element-wise quasi co-located with QCL-TypeD, if QCL-TypeD is applicable.
· If not capable of joint L1-RSRP reporting, the UE shall report L1-RSRP measurement(s) based only on the indicated SS/PBCH block set.
Alt 2: Introduce new values of the RRC parameter ReportQuantity
Include Joint SSB/CSI-RS reporting into UE capability. [7] 
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. [12] 
In NR Rel-15, support the following joint SSB and CSI-RS L1-RSRP beam reporting configuration: [20]
· If the value of higher-layer parameter ReportQuantity, set to CRI/Joint-RSRP’ UE reports CRIs and L1-RSRP values associated with CRIs based on the higher-layer parameter nrofReportedRS largest computed joint L1-RSRPs with SSB and CSI-RS resources being spatially QCL:ed with each other.  
· If the value of higher-layer parameter ReportQuantity, set to ‘SSBRI/Joint-RSRP’, UE reports SSBRIs and L1-RSRP values associated with SSBRIs based on the higher-layer parameter nrofReportedRS largest computed joint L1-RSRPs with SSB and CSI-RS resources being spatially QCL:ed with each other. 
Alt 3: No changes are needed. The reporting is configured via QCL relations
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. [3]
No new values for RRC parameter ReportQuantity is introduced. [6] 
When a UE capable of joint SSB-CSI-RS RSRP reporting is configured with QCLed CSI-RS and SSB, the UE reports SS-RSRP using both SS and CSI-RS. [7] 
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. [9] 
For UEs supporting independent and joint L1-RSRP reporting, it is up to UE to report either independent or joint L1-RSRP to gNB, thereby it is not a mandatory feature. [10]
Since there is already an agreement that no new value of reportQuantity, it is the view of the moderator that Alt 2 should not be considered. However, it is clear that several companies believe that the configured QCL relations do not provide adequate control of the SS-RSRP reporting. Thus, we propose
Alt-1: CSI reference signals may be used to determine SS-RSRP only if reportQuantity is set to ‘ssb-Index-RSRP’ and the NZP-CSI-RS resource set ID(s) are included in the same nzp-CSI-RS-SSB as the SS/PBCH block set ID(s). 
	Company
	View

	Samsung
	Suggest to postpone this to rel16. Using the condition „CSI-RS and SSB are configured in same set“ is not a solid design

	Intel
	We are OK for Alt2 or Alt3. Alt2 and Alt3 seem to be cleaner than Alt1. 
By the way, the situation for this case is that 2 for Alt1, 3 for Alt2 and 5 for Alt3. Why not proposal the one with majority view?

	Huawei, HiSilicon
	It appears our observation is missed from the summary. 
Observation 1: Joint L1-RSRP calculation of QCLed SSB and CSI-RS can be left to UE implementation.
As we don’t even have an RSRP table for beam reporting yet, we don’t see an urgent need to add this feature.

	ZTE
	Support Feature-Lead with the following minor updates, in order to clarify the QCL relationship between the SSB and CSI-RS, which should be periodic, as restriction..

Alt-1: CSI reference signals may be used to determine SS-RSRP only if reportQuantity is set to ‘ssb-Index-RSRP’ and the NZP-CSI-RS resource set ID(s) are included in the same nzp-CSI-RS-SSB as the SS/PBCH block set ID(s). 
· Notes that only periodic CSI-RS can be configured with SS/PBCH in the same nzp-CSI-RS-SSB.
· Note the CSI-RS resource and SSB resource are one-to-one spatial QCLed. 
· Joint CSI-RS/SSB reporting is optional as one UE capability


	OPPO
	Support HW’s proposal. We can leave it to UE implementation.

	CATT
	We are fine to postpone it to later releases. If it must be supported in Rel.15 our preference is alt-3. 

	Sony
	Support Alt-3. When configured with QCL, it’s up to UE implemetaton whether or not to carry out the joint L1-RSRP calculation.

	ITRI
	Support Alt 3. No essential need to update this in Rel-15.



RSRP reporting format details
For differential L1-RSRP reporting, there is a need to at least specify the reference to calculate the differential values. There are essentially two options:
Alt 1: Use the truncated measured value (-44dBm) as reference when calculating the differential RSRP
Clarity the differential quantization method for the case that multiple L1-RSRP values are larger than -44dBm. [3]
· Only quantify the largest L1-RSRP as -44dBm.
· Quantify the other L1-RSRPs larger than -44dBm as 0000.
· Quantify the L1-RSRPs smaller than -44dBm according to the difference between these L1-RSRP values and -44dBm.
For differential L1-RSRP reporting, the reported differential RSRP is based on the reference RSRP the UE reported. [9] 
For L1-RSRP report, support the following specification: [12] 
· When the largest L1-RSRP is larger than the largest value of 7-bit RSRP field, the UE shall use the largest value of 7-bit as the reference for differential L1-RSRP calculation.
· If the actual L1-RSRP of one Tx beam is also larger than the largest value of 7-bit RSRP field, the UE shall report a special value (e.g., 1111) in its 4-bit filed to indicate that. 
· 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 reported beams. [13]
Alt 2: Use the actual measured value as reference when calculating the differential RSRP
Use the largest measured value to calculate the differential RSRP (Alt 2). [7] 

 Continue discussion offline on Alt1 and Alt2.
	Company
	View

	Intel
	Why is this proposal marked as yellow? What’s the difference on the situation between proposal 1 and proposal 2?


	Huawei, HiSilicon
	We got the feeling that the propsal in [9] can actually be categorized into Alt-2. Maybe the proponent can clarify. 

	ZTE
	Slightly support Alt-2. 
Taking into account we have 8-bit for absolute RSRP reporting, the upper bound can be revised to be an appropriate values, if extending the current upper bound of -44dBm is one common case, like change -44dBm to -20dBm. But it is up to RAN4.

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


	Sony
	Support Alt-1. Our concern over Alt.2 is by refering to the autual measured value, the whole differential rangle of L1-RSRP reporting may shift or stretched which is surely not desired. 

	NTT DCM
	Support Alt. 1. We have concerns on Alt. 2 that UE is not required to measure actual L1-RSRP value of out of range (OOR). For example, UE #1 can measure the max. -30 dBm, UE#2 can measure the max. -40 dBm, and UE#3 can measure the max -44dBm. Then, if the 1st highest value is -38 dBm and the 2nd highest value is -45dBm, in Alt. 2, UE#1 will report (OOR, -13 dB), UE#2 will report (OOR, -5 dB), and UE#3 will report (OOR, -1 dB). All UEs have received the same value of RSRP, but UE will report different value according to the UE’s ability of measurement for the max value.



Four companies propose larger changes to the reporting:
Support the following table for 4-bit differential L1-RSRP reporting and send an LS to RAN4 on this. [2] 
· Table 1 Mapping table for 4-bit differential L1-RSRP reporting
	Reported value
	Measured quantity value

	differential RSRP_00
	RSRP  -140 dBm

	differential RSRP_01
	0 dB <= Difference <= 2 dB 

	differential RSRP_02
	2 dB < Difference <= 4 dB

	differential RSRP_03
	…

	…
	26 dB < Difference <= 28 dB

	differential RSRP_15
	Difference > 28 dB and RSRP >= -140 dBm



Extend the range of the 7 bits L1-RSRP representation from [-44, -140] dBm to [-20, -140] dBm with 1dBm resolution. [7] 
Use one state in the 4 bits differential reporting table for (P0-28, -140], and another state for (-140, ). [7]  
The differential L1-RSRP should indicate whether the RSRP for the beam is below a threshold, where the threshold can be based on the new beam identification threshold in BFR, and its default value is the lowest L1-RSRP UE can report. [9] 

Do not modify the agreed differential reporting for Rel-15.
	Company
	View

	Intel
	Could feature lead remind us what is current reporting pattern for the 4-bit differential L1-RSRP? 

	Huawei, HiSilicon
	In our understanding, the previous agreement on differential RSRP reporting was achieved in a rush (i.e., online design) and some details were missed. This is the reason why companpies are proposing changes as listed in the last two subsections. 
In addition, to move things forward, we got a feeling that the remaining issues on beam reporting should be addressed together (everybody equally happy or equally unhappy). To this end, we propose to combine proposal 1/2/3 into a single proposal as below. 
· Offline discussion on remaining details for beam reporting, including joint SSB/CSI-RS reporting, absolute/differential RSRP reporting. 

	ZTE
	The candidate range of the differential L1-RSRP reporting is enough, and reverting the previous agreement as follows is NOT acceptable.
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





PUCCH beam management
Default spatial relation for PUCCH
Before RRC
Support using the spatial relation (UE Tx beam) for PRACH or Msg3 as the default spatial relation for PUCCH before RRC configuration. [2] 
Before RRC configuration, the UL transmission beam is derived from initial access procedure, i.e. the UE assumes PUCCH and PUSCH are spatially QCL-ed with msg3. [3]
Specify UE behaviour in 38.213 subclause 9.2.2, [4] 
· Before initial RRC configuration of a list of PUCCH-SpatialRelationInfo in PUCCH-Config, the UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission.

It is the moderator’s understanding that prior to RRC configuration of PUCCH resource set(s) in PUCCH-Config, the UE is provided with a PUCCH resource set configured by SIB1 and that the UE transmits PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission (see Section 9.2.1 in 38.213). Hence UE behaviour prior to RRC configuration is already captured in specifications. Therefore, we propose
No additional agreements are needed on default spatial relation for PUCCH prior to RRC configuration of PUCCH resources in PUCCH-Config. It is clear in specifications already. 
	Company
	View

	Intel
	This proposal is OK

	Huawei, HiSilicon
	After reading Section 9.2.1 in 38.213, we got the feeling that the existing description is still unclear, as we are not sure what is the condition for UE to apply Msg3 beam to PUCCH. It can be interpreted as ‘always apply‘ or ‘no dedicated PUCCH resource configuraiton‘. 
----------------------------------------------------------------------------------------------------
If a UE does not have dedicated PUCCH resource configuration, provided by higher layer parameter PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by higher layer parameter pucch-ResourceCommon in SystemInformationBlockType1 through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial active UL BWP provided by SystemInformationBlockType1. The PUCCH resource set is provided by higher layer parameter PUCCH-Resource-Common and includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset, and a cyclic shift index set for a PUCCH transmission. The UE transmits a PUCCH using frequency hopping. The UE transmits the PUCCH using the same spatial domain transmission filter as for the Msg3 PUSCH transmission.
----------------------------------------------------------------------------------------------------

	ZTE
	Support Feature Lead

	Qualcomm
	Support proposal 4

	ITRI
	Support this proposal

	NTT DCM
	Support this proposal.

	Nokia
	Proposal 4 is ok.

	Fujitsu
	In general, we support this proposal.
However, this proposal may not address all ambiguities. According to the latest 38.331, the RRC configuration of PUCCH resource in PUCCH-config does not necessarily provide a list of PUCCH-SpatialRelationInfo. This means that the PUCCH beam indication between dedicated PUCCH resource configuration and the subsequent configuration of PUCCH spatial setting is still ambiguous. In order to avoid this ambiguity, maybe it is more accurate to specify the default spatial relation of PUCCH before the time that a list of PUCCH-SpatialRelationInfo is/are initially configured.



Between RRC reconfiguration and MAC activation
The following 3 alternatives have been identified by companies on specifying a default UE behaviour between RRC re-configuration and subsequent MAC-CE activation of the spatial relation for PUCCH resources:
Alt-1: Default spatial relation during ambiguity period is left to UE implementation
No need to specify the UE behaviour between RRC re-configuration of a list of PUCCH-SpatialRelationInfo and the corresponding MAC-CE activation. [4] 
During the ambiguity period between the time when an RRC re-configuration is sent and the time when a MAC-CE activation of TCI states/spatial relations for PDSCH/PDCCH/PUCCH is applied, a default QCL/spatial relation assumption does not need to be specified. Partially specified behaviour for PDCCH/PDSCH, i.e., during RRC connection establishment, should be removed from 38.213 and 38.214. [5]
Newly configured additional PUCCH remains inactive till MAC-CE activation. [22] 
Alt-2: Default spatial relation provided by most recently activated one for PUCCH
Between RRC re-configuration and subsequent MAC CE activation, a UE may refer to the SS/PBCH block resource determined during random access or the most recent spatial relation activated by MAC CE whichever is more recent as the default spatial transmission filter for PUCCH. [10]
After the RRC configuration of PUCCH-SpatialRelationInfo with multiple RSs and before MAC-CE selection, the UE shall apply the Tx beam: [12] 
· The Tx beam used to transmit msg3 in RACH for the PUCCH for the case of RRC initial configuration 
· The most recent activated Tx beam for the case of RRC re-configuration.
After an RRC re-configuration of PUCCH-SpatialRelationInfo or a beam failure recovery/RLF/handover, and prior to MAC-CE activation of one of the spatial relations in PUCCH-SpatialRelationInfo, UE assumes a default spatial relation for PUCCH transmission by: [13] 
· If there is an accompanying PRACH transmission, follow the spatial relation for PRACH or msg 3 transmission.
· If this is no accompanying PRACH transmission, follow the most recent MAC-CE indicated spatial relation for the PUCCH resources.
For RRC re-configuration of spatial relations, gNB should include the latest activated/configured spatial relation in the RRC re-configured spatial relations for PUCCH. [19] 
Existing spatial relation is used as PUCCH default spatial relation between RRC reconfig and MAC-CE activation, if there is more than one spatial relation in PUCCH-SpatialRelationInfo and UE supports MAC-CE based activation. [22] 
Alt-3: Default spatial relation is provided by the lowest entry in PUCCH-SpatialRelationInfo
Support using the first entry of PUCCH-Spatial-relation-info configured by RRC signalling as the default spatial relation for PUCCH between RRC configuration and MAC CE activation. [2] 
The UE can assume the first element of PUCCH-SpatialRelationInfo as default spatial relation to provide the PUCCH QCL between RRC configuration and MAC-CE activation. [3]
Specify UE behaviour in 38.213 subclause 9.2.2, [4] 
· After initial RRC configuration of a list of PUCCH-SpatialRelationInfo and before UE applies the MAC-CE activation message for a PUCCH resource, UE is expected to transmit the PUCCH using the spatial relation indicated by the first entry of a list of PUCCH-SpatialrelationInfo.
PUCCH is spatially QCL-ed with the lowest PUCCH-SpatialRelationInfo between RRC and MAC-CE activation. [6] 
Based on the analysis comparing technical merits/demerits, it is preferred to adopt Alt.2 (following the first entry of the configured RRC parameter) commonly for default PUCCH beam and default PDCCH beam issues. [11] 
For RRC re-configuration of spatial relations, the UE may assume that the first/lowest entry of spatial relations in RRC reconfiguration is the default spatial relation for PUCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple spatial relations are configured. [19] 
For several meetings now there has been discussion on specifying UE behaviour in the ambiguity period, not only in the context of PUCCH, but also in the context of PDSCH and PDCCH where there is a similar ambiguity period. The same proposals are made again this meeting (Alt-2 and Alt-3 above). Again, it does not appear as there is consensus on this topic. Some companies have started to propose that no specification of UE behaviour is needed in the ambiguity period, meaning that a default spatial relation is left up to UE implementation since the ambiguity period does not constitute a significant portion of the RRC connection duration (Alt-1). The moderator would like to point out that focusing on the ambiguity time during RRC connection establishment (what some companies refer to as “initial” RRC configuration) addresses only one scenario. Similar ambiguity happens upon handover, and unless a complete solution is agreed, it does not seem wise to have partially determined behaviour in specifications. We note that the solution proposed in [13] comes close to a complete solution. However, since there does not appear to be consensus between Alt-2 and Alt-3, and Alt-1 is the de facto solution if no agreement is reached, the following is proposed.
Alt-1: The default spatial relation for PUCCH resources between an RRC re-configuration and subsequent MAC-CE activation is left up to UE implementation
	Company
	View

	LGE
	Support Alt-3 as the simplest one. “Left up to UE implementation“ means gNB cannot be ensured for the proper UE behavior. We see no critical problems on Alt-3 since the parameter configurability/flexibility is up to gNB implementation.

	Samsung
	Support Alt2. It can support smoth beam change and switch. 
Furthermore, one issue with Alt3 is: the decision in RRC layer must consider the status in MAC-CE layer. Assume SRS#1 is activeted by MAC-CE. Then when RRC do the re-configure, the RRC layer has to consider the behavior in MAC-CE to put SRS#1 as the 1st entry in RRC configuration. 

	Intel
	We do not need to discuss this issue. This issue is based on a gap between RRC reconfiguration to MAC CE configuration. However, when RRC reconfiguration is considered to be done is unclear. If we want to discuss it, we should send one LS to ask RAN2 when RRC reconfiguration can be considered as finished.

	Huawei, HiSlicon
	We prefer not to leave this issue to UE implementation, as gNB may not know what Tx beam UE is using, which may affect interoperability. 
Regarding the comment from Intel, we have slightly different understanding. The ambiguilty period discussed here is till MAC-CE activation instead of till RRC configuratoin becomes effecitve. 

	ZTE
	Support Alt-2, and the proposal, i.e., Alt-1 is NOT acceptable taking into accoun this case is not conner case and we need one final conclusion for UE behavior.

For Alt-3, it seems not to be one feasible solution, since the TCI state for PUCCH is updated based on Add/Release mode as highlighted, which means that not all TCI states will be reconfiugred in one reconfiguration instance. For instance, if only the third and fourth entries were re-configured, why we need to change the PUCCH beam into the first entry of the pool. It does NOT make sense.

[bookmark: _Hlk508876526]PUCCH-Config ::= 						
... ...

	spatialRelationInfoToAddModList			SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo	OPTIONAL,	-- Need N
	spatialRelationInfoToReleaseList		SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId	OPTIONAL,	-- Need N

	pucch-PowerControl						PUCCH-PowerControl																OPTIONAL,	-- Need M
	...
}




	OPPO
	Our 1st prference is that no specification is needed since we do nothing for the ambiguity period of RRC configuration and we don’t need to specify UE behavior for the short ambigutiy peridod between RRC configration and MAC activation. We can also live with Alt.2

	Qualcomm
	Proposal 5 may not work. gNB and UE have to sync on the used spatial relation. For existing PUCCH, support Alt-2, which does not require additional beam switch. For newly configured additional PUCCH, support it remains inactive till MAC-CE activation. 

	CATT
	We are fine with either alt-1 or alt-3. Alt-2 is strange in our view to continue using an outdated beam which the gNB has decided to discard by reconfiguration.

	Sony
	Support Alt-2. On one hand, Alt-2 may avoid the so-called issue of beam aging and on the other hand, Alt-2 also keeps the RRC configuration flexiblity.

	ITRI
	Support Alt3, eventually need to specify a default UE behaviour on this moment.

	NTT DCM 
	[bookmark: OLE_LINK4]Support Alt. 3. As when RRC reconfiguration is considered to be done is unclear, we suggest to use the latest beam as the lowest entry in PUCCH-SpatialRelationInfo to ensure RRC reconfiguration signaling can be received completely. 

	Nokia
	Support Alt-2. Alt-2 is the only option to keep gNB (RX beam) and UE (TX beam) beams „in sync“.

	Fujitsu
	Support Alt-1 for the scenario between RRC re-configuration and subsequent MAC CE activation.
Support Alt-3 for the scenario between initial RRC configuration and subsequent MAC-CE activaton. In our opinion, it is crucial to specify the default spatial relation for PUCCH resources between initial RRC configuration a list of PUCCH-SpatialRelationInfo and the subsequen MAC CE activation. In this scenario, UE does not have any clues of the previous PUCCH spatial relations. If this scenario is left unspecified, the corresponding PUCCH transmission may be unreliable.



Signalling reduction
Two companies have pointed out that a list size of 8 for PUCCH-SpatialRelationInfo will result in RRC re-configurations to support intra-cell mobility which is unfortunate. In contrast, the maximum number of configured TCI states for PDSCH and PDCCH is 64.
Increase the maximum number of configured spatial relations (maxNrofSpatialRelationInfos) for PUCCH to 64. Send an LS informing RAN2 of the change. [5] 
Support max number of spatialRelationInfos to be 64 for uplink signals and channels. [20]
Offline discussion on aligning the maximum number of configured PUCCH spatial relations to be the same as the maximum number of configured TCI states in the downlink, i.e., 64
	Company
	View

	Huawei, HiSilicon
	This seems to be an optimization and not urgent for now. 

	ZTE
	Please be very careful. Many uplink design is based on the maximal number of PUCCH-SpatialReltaionInfo.

For instance, in UL power control, the maximal number of P0 and DL RSs is only 16, or 4. If we have the agreement of extending the uppper bound, some  other corresponding bound should be revised accordingly.

	OPPO
	No need to revert our agreements. 

	Nokia
	It is seen important to support low overhead intra-cell mobility already for the first release of NR. Due to limitation in supported number of spatialRelationInfos for uplink signals/channels (compared to downlink) RRC level signalling overhead is increased and uplink „beam tracking“ (RRC+MAC needed when new spatial source is outside of the current RRC configured set of RSs) capability is lower than in downlink (MAC only is typically needed because of large candidate RS set configured by RRC). 



Two companies have pointed out that existing MAC-CE signalling of the spatial relations for PUCCH is on a per-PUCCH resource basis. For a large number of PUCCH resources, excessive MAC-CE signalling is required. It has been proposed to support signalling of a common spatial relation across all PUCCH resources.
To avoid excessive MAC-CE signaling for PUCCH spatial relation indication, support using a spare bit in the MAC-CE message that indicates the spatial relation for PUCCH to signal whether or not the indicated spatial relation applies to only a single PUCCH resource or all configured PUCCH resources. Based on the RAN1 decision, send an LS to RAN2. [5] 
Support common spatial relation info configuration (RRC) and MAC activation command across all the PUCCH resource sets for PUCCH. [20]
Offline discussion on supporting MAC-CE signalling of a common spatial relation across PUCCH resources
	Company
	View

	Huawei, HiSilicon
	This seems to be an optimization and not urgent for now. 

	OPPO
	RAN2 issue

	CATT
	RAN2 issue.

	Nokia
	UE can be configured up to 56 PUCCH resources. Typically, the same activated source RS (spatialRelationInfo) is applied for all the resources. It’s seen quite an overhead that spatialRelationInfos for all the resources are configured and activated separately. 



Other
In RAN1#92b, the following was agreed
Agreement:
· Support uplink cross-carrier beam indication for PUCCH and SRS 
· Add Cell index and BWP information in SpatialRelation configuration
R1-1805739	[DRAFT] LS on UL cross carrier beam indication	Samsung
LS is endorsed in R1-1805627 with the following additional sentences: “RAN1 has agreed on cross carrier indication of spatial relations with SRS and PUCCH. For the case of SRS, changes are needed to the MAC CE message used for activating semi-persistent SRS to enable cross carrier indication. RAN1 suggests that RAN2 take this into their work.”
One company suggested that RAN2 will most likely ask for RAN1 guidance on how to modify the MAC-CE message. Rather than wait for an LS, RAN1 could decide on an appropriate solution and make a recommendation to RAN2.
RAN1 should discuss the 3 alternatives (listed in R1-1806217) for modification of the MAC-CE message for activating an SP-SRS resource set such that it enables cross-carrier spatial relation indication. Based on decisions made in RAN1, an additional LS should be sent to RAN2. [5] 
Alt-1: MAC-CE message provides a single CC/BWP ID that applies to all indicated spatial relations
Alt-2: MAC-CE message provides a separate CC/BWP ID for each indicated spatial relation
RAN1 to provide guidance to RAN2 on a recommended method to enable the agreed cross-carrier spatial relation indication for SP-SRS. RAN1 to down-select amongst at least the above 2 alternatives.
	Company
	View

	Huawei, HiSilicom
	Though it is a bit strange to answer an anticipated question, we prefer Alt-2. 

	ZTE
	Support Alt-2.

	Qualcomm
	Support alt-2, which aligns with the existing structure of QCL info



PUSCH beam management
PUSCH Scheduled by DCI format 0_0
In the last meeting, it was agreed that for PUSCH scheduled by DCI format 0_0, the UE shall use the same spatial relation for PUSCH as for PUCCH for a cell configured with PUCCH:
Agreement:
· For PUSCH scheduled by DCI format 0_0, the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP
· Above applies for a cell configured with PUCCH

Several solutions have been proposed for the case of PUSCH scheduled on a cell without a configured PUCCH, e.g., in a carrier aggregation scenario:
PUSCH scheduled by DCI 0_0 is not supported on cells without PUCCH resources. [6] 
Support one of the following alternatives to determine the default PUSCH beam scheduled by fallback DCI on a cell not configured with PUCCH [8] 
· Alt. 1 Reuse SRS
· Alt. 2 Default PUSCH Tx beam is always not specified.
For cross-BWP or cross CC scheduling, if no PUCCH resource is configured in targeting BWP/CC, the UE shall expect the PUSCH not should be scheduled by DCI format 0_0. [9] 
In Section 6.1 of TS 38.214, specify the UE behavior before the dedicated configuration of PUCCH resource as follows [14]
· For PUSCH scheduled by DCI format 0_0 on a cell, if the UE is not provided with dedicated PUCCH resource configuration, the UE shall transmit the PUCCH using the same spatial domain transmission filter of Msg3 PUSCH in Subclause 8.3; otherwise the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource, as described in sub-clause 9.2.12 of [6, TS 38.213], with the lowest ID pucch-ResourceId within the active UL BWP of the cell
For SCell PUSCH scheduling, the UE does not expect to receive DCI format 0_0. [13] 
For PUSCH scheduled by DCI format 0_0 in one cell without configured PUCCH, the UE shall use the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP of its corresponding primary cell.  [1]
Spatial beam for Msg3 retransmission scheduled by DCI 0_0 is undefined. [6] 
Summarizing the above, the following 4 alternatives are identified for the case of PUSCH scheduled on a cell without a configured PUCCH:
Alt-1: PUSCH scheduled by DCI format 0_0 [on an SCell] not supported
Alt-2: PUSCH scheduled by DCI format 0_0 transmitted in the same way as Msg3 PUSCH
Alt-3: Default spatial relation is given by PUCCH resource with lowest ID on the PCell
Alt-4: Default spatial relation is unspecified (left to UE implementation)
There does not seem to be convergence on this issue, hence further offline discussion is required.
Discuss further offline the default spatial relation assumption for PUSCH scheduled by DCI format 0_0 on a cell configured without PUCCH (considering at least Alt-1 – 4)
	Company
	View

	Alt-3
	Alt-3 is straightwarford solution, and, in our views, for the perpective of spec, supporting DCI format 0_0 in the Scell is a necessary and common case, like LTE.
Notices that any intention of precluding the case of using DCI Format 0_0 in the Scell without one configured PUCCH in FR2 is up to Control Section, but not MIMO.

	Qualcomm
	Support Alt-3. PUSCH has to be scheduled by DCI 0_0 if SRS is not configured. In this case, PUSCH beam is indicated by PUCCH on PCell

	CATT
	Alt-1 or alt-4. 

	Nokia
	Alt-3 if DCI format 0_0 is supported on SCell without a configured PUCCH.

	ASUSTeK
	We prefer to refer to SRS transmitted in the serving cell where PUSCH is transmitted, which is also mentioned in [8]. Reusing Tx beam for other serving cells may not be always feasible.



PUSCH Scheduled by DCI format 0_1
Several companies point out that also for PUSCH scheduled by DCI format 0_1, there is an issue with indicating spatial relations if SRS has been configured, but not transmitted. This is allowed based on current agreements stating that it is up to gNB implementation on whether or not the SRS is actually transmitted. In this scenario, the companies have proposed that a similar rule as for PUSCH scheduled by DCI format 0_0 can be adopted as a default, i.e., follow PUCCH resource with the lowest ID. It is noted that once SRS is transmitted, that the UE may obtain the spatial relation from SRS.
For PUSCH scheduled by DCI format 0_1 and when SRS is configured with SRS-SetUse = ‘codebook’ or ‘nonCodebook’ but the corresponding SRS is not triggered (ap-SRS) or activated (sp-SRS), the UE shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP. This applies for a cell configured with PUCCH. [5] 
For PUSCH scheduled by DCI format 0_1, if the UE is configured with single SRS resource, then it shall use a default spatial relation corresponding to the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP. [10]
For PUSCH scheduled by DCI format 0_1 without SRI and with no triggering of SRS resource, the UE shall use a spatial relation corresponding to the spatial relation used by the PUCCH resource with the lowest ID configured in the active UL BWP. [20]
After RACH procedure, until RRC configuration and MAC-CE activation allows default PUSCH beams to be based on PUCCH resources, the beams identified during RACH procedure serve as default. These are the beam of SSB identified by the UE for DL, and the beam of the PRACH or msg3 transmission that led to completion of RACH procedure for UL. [22]
One company has proposed the following:
No need to introduce additional PUSCH beam indication procedure. [6] 

Based on the above, the following proposal is made
For PUSCH scheduled by DCI format 0_1 if there is no transmission of configured SRS resource(s), the UE shall use the spatial relation, if applicable, used by the PUCCH resource with the lowest ID configured in the active UL BWP.
	Company
	View

	LGE
	No spec change/update is needed. Clearly, the system will not break down without this, which means this is not an essential/critical issue. The previous agreement that UE expects to be configured with at least one SRS resource for DCI 0_1 should mean that at least one “valid“ SRS resource based operation is agreed. Note in the last meeting, SP-SRS was agreed to be a mandatory which is still based on such valid SRS-based operations as an outcome of very long offline session (including this alternative together), so that it is not desirable to go back to the last meeting discussion and spent more time on this non-essential issue.

	Samsung
	No need to discuss that. It is not an issue.
gNB always configure at least one SRS resource for PUSCH scheduled by DCI 0_1. The SRI field can always indicate one of those SRS resource no matter the SRS is really transmitted or not.
Furthermore, the gNB can always request the UE to transmit the SRS resource before transmitting DCI 0_1 through implementation.

	Intel
	We do not think it is reasonable to prioritize this proposal.

	Huawei, HiSilicon
	Don’t see an urgent need to discuss this. 

	ZTE
	Non-essential issue.

	OPPO
	No need to discuss such kind of “imagined“ corner cases. 	

	CATT
	No spec update is needed. 

	Sony
	Specify the default Tx beam for PUSCH scheduled by DCI format 0_1 in a similar way as that of PUSCH scheduled by DCI format 0_0 which we agreed in Sanya meeting.

	ITRI
	Not an essential issue for PUSCH scheduled by DCI format 0_1

	Nokia
	Support proposal 10.



PUSCH transmission prior to RRC configuration
Several companies have made proposals on default UE behaviour for PUSCH transmission prior to RRC configuration.
Prior to UE dedicated configuration, a UE may reuse the spatial relation of Msg.3 PUSCH for other PUSCH transmission. [10]
The UE transmits the PUSCH using the same spatial domain transmission filter as for Msg3 PUSCH transmission prior to RRC configuration. [18] 
After RACH procedure, until RRC configuration and MAC-CE activation allows default PUSCH beams to be based on PUCCH resources, the beams identified during RACH procedure serve as default. These are the beam of SSB identified by the UE for DL, and the beam of the PRACH or msg3 transmission that led to completion of RACH procedure for UL. [22]
It is not clear whether or not such behaviour requires specification; however, this can be further discussed.
Further offline discussion on whether or not specification is needed for spatial transmission behaviour for PUSCH prior to RRC configuration.
	Company
	View

	Qualcomm
	Clarification is needed. Because PUCCH spatial relaiton is not available to indicate default PUSCH beam prior to RRC configuration. 

	Nokia
	Our understanding is that PUSCH beam prior to RRC configuration would follow PUCCH beam which would follow Msg3 beam, and eventually SS/PBCH block selected for PRACH preamble transmission in random access (9.2.1 in 38.213). 



PUSCH transmission with slot aggregation
The following issue is newly identified; however, its downlink counterpart was discussed at some length last meeting. It is the moderator’s understanding that without further agreements, PUSCH in each slot will follow the indicated spatial relation, i.e., by RRC or MAC-CE, and could potentially be different in each slot. Currently there is no restriction on fixing the spatial relation for the duration of the aggregated slots.
For PUSCH with slot aggregation, all slots share the same spatial relation info in Rel-15. PUSCH beam determination is independent of whether PUSCH carries UCI, SCH data, or both. [22] 
Further offline discussion on whether or not a restriction is needed on spatial relation assumption across slots for PUSCH transmitted with slot aggregation. One option is “no change to current specifications.” 
	Company
	View

	
	

	
	



Other
Not to adopt TCI framework for PUSCH beam indication in Rel-15. [22] 
Default QCL for PDCCH
Between RRC reconfiguration and MAC activation
Several companies are addressing the QCL assumptions for PDCCH between RRC re-configuration and MAC CE activation. Several options exist:
Alt-1: Default TCI state for a CORESET is given by the SS/PBCH block identified during a RACH procedure or the RS for the most recently activated TCI state from the list TCI-StatesPDCCH for the CORESET
When a UE received RRC reconfiguration of more than one TCI state, the default TCI state before MAC-CE activation for PDCCH reception is given by the SS/PBCH block identified during a most recent RACH procedure. [18] 
Between RRC re-configuration and subsequent MAC CE activation, a UE may refer to the SS/PBCH resource determined during random access or the most recent DL RS activated by MAC CE in existing CORESETs whichever is more recent for the default TCI state of PDCCH. [10]
Assume implicit TCI-State for PDCCH and PDSCH based on the associated downlink RS (SS/PBCH block) with selected PRACH preamble before and after RRC configuration until first MAC-CE activation command. [20]
Between reconfiguration of TCI-StatesPDCCH and subsequent MAC-CE activation, [21] 
· if the latest activated TCI state for the CORESET is not removed out of TCI-StatesPDCCH by reconfiguration, UE assumes that the CORESET is monitored via the latest activated TCI state; 
· otherwise, UE assumes that the CORESET is monitored via the TCI state with the lowest TCI state ID among the reconfigured TCI-StatesPDCCH.
Alt-2: First element of the list of TCI states TCI-StatesPDCCH contains the default TCI state
PDCCH is spatially QCL-ed with the lowest TCI state between RRC reconfiguration and MAC-CE activation. [6] 
For RRC re-configuration of TCI states, the UE may assume that the first/lowest entry of TCI-States in RRC reconfiguration is the default TCI state for PDCCH until the RRC re-configuration complete, or reception and application of MAC activation if multiple TCI states are configured. [19] 
Based on the analysis comparing technical merits/demerits, it is preferred to adopt Alt.2 (following the first entry of the configured RRC parameter) commonly for default PUCCH beam and default PDCCH beam issues. [11] 
During the period between RRC configuration and MAC-CE activation, a specific TCI state (e.g., lowest entry of the TCI table) needs to be specified for PDCCH reception until MAC-CE activation is completed. [17] 
Alt-3: Existing TCI state
Existing TCI state is used as PDCCH default TCI between RRC reconfig and MAC-CE activation. [22] 
Alt-4: CORESET #0
The UE can assume the TCI state of CORESET #0 (if configured) as default TCI state between RRC configuration and MAC-CE activation. [3]
Alt-5: Default QCL assumption during ambiguity period is left to UE implementation
It is the understanding of the moderator that if RAN1 cannot agree on one alternative, the QCL assumption is up to UE implementation. It is also clear that the discussion has been ongoing for quite some time, and RAN1 is not close to reaching consensus. Again, the moderator would like to point out that focusing on the ambiguity time during RRC connection establishment addresses only one scenario. Similar ambiguity happens upon handover, and unless a complete solution is agreed, it does not seem wise to leave partially determined behaviour in specifications. Since there does not appear to be consensus between the alternatives, the de facto solution is to leave the default assumption to UE implementation. Therefore, we propose
[bookmark: _Ref514243269]Alt-5: The QCL assumption of the PDCCH DMRS between RRC reconfiguration and MAC CE activation is up to UE implementation. 
	Company
	View

	LGE
	Support Alt-2 as the simplest one. “Left up to UE implementation“ means gNB cannot be ensured for the proper UE behavior. We see no critical problems on Alt-2 since the parameter configurability/flexibility is up to gNB implementation.

	Samsung
	Alt#1. Same reason for PUCCH case, using the most recent activated TCI state can give us a smooth beam switch and change. The RRC signaling shall only be used to configure the potential avaible TCI pool and the MAC-CE is the right signaling for switching beam.
We can not leave it as UE implementation. Because it would impose scheduling restriction to gNB side. It would force the gNB to send a MAC-CE immedialtey   after every RRC configuration.

	Intel
	We do not need to discuss this issue, as it is not clear when RRC reconfiguration can be considered as finished.

	Huawei, HiSilicon
	We prefer not to leave this issue to UE implementation, as gNB may not know what Rx beam UE is using, which may affect interoperability. 

	ZTE
	Same as our views for proposal-5, and support Alt-1

The proposal (Alt-5) recommended by Feature Lead is NOT acceptable taking into account gNB should clearly understand UE behaviour in such a case.

For Alt-2, it seems not to be one feasible solution, since the TCI state for PUCCH is updated based on Add/Release mode as highlighted, which means that not all TCI states will be reconfiugred in one reconfiguration instance. For instance, if only the third and fourth entries were re-configured, why we need to change the PUCCH beam into the first entry of the pool. It does NOT make sense.


	OPPO
	Our 1st prference is that no specification is needed since we do nothing for the ambiguity period of RRC configuration and we don’t need to specify UE behavior for the short ambigutiy peridod between RRC configration and MAC activation. We can also live with Alt.1

	Qualcomm
	Proposal 13 may not work. gNB and UE have to sync on the used TCI. Support Alt-1, which does not require additional beam switch. In addition, Alt-3 should belong to Alt-1. 

	CATT
	Either alt-2 or alt-5 is fine. Similar views with PUCCH beam that alt-1 is counter-intutive where an oudated beam being discarded is continue to be used. 

	Sony
	Support Alt-1. Concerning the gap between RRC and MAC CE, it is better to specify the default QCL assumption for UE to properly receive PDCCH.

	ITRI
	Slightly prefer Alt1. Same as proposal 5 eventually need to specify a default UE behaviour on QCL assumption for PDCCH BM between RRC reconfiguration and MAC activation.

	NTT DCM
	We are not okay with the proposal, if the beam pair between gNB and UE are not aligned, the RRC signalling may missing. We support Alt. 2. As when RRC reconfiguration is considered to be done is unclear, we suggest to use the latest beam as the lowest entry in TCI states to ensure RRC reconfiguration signaling can be received completely.

	Nokia
	Alt-1. Same as with PUCCH: Alt-1 is the only option to keep gNB (RX beam) and UE (TX beam) beams „in sync“.

	ASUSTeK
	We share the view that leaving it up to UE implementation may cause mis-alignment between gNB and UE. We support the most recent or the latest activated TCI state for the CORESET should be adopted.



Other
For determining a TCI state to monitor CORESET of PDCCH for an SCell upon the Scell is activated, it is recommended to discuss and down-select the alternatives provided below: [21]
· Alternative 1: UE uses a default TCI state
· Alternative 2: UE uses the latest activated TCI state used when the Scell was activated last time
· Alternative 3: UE performs RA procedure on an Scell upon the Scell is activated
· Alternative 4: NW triggers a CSI reporting and/or SRS transmissions for an Scell before the Scell is activated, then the NW transmits a MAC CE to activate one of TCI states before or upon the Scell is activated.
For RRC re-configuration of TCI states, gNB should include the latest activated/configured TCI state in the RRC re-configured TCI states for PDCCH. [19] 
It is the understanding of the moderator that these issues can be left to implementation: the first issue is left to UE implementation (similar to Proposal 12), whereas the second issue is up to network implementation/configuration.
	Company
	View

	ASUSTeK
	For the first issue, 
if it is left to UE implementation for determining a TCI state to monitor CORESET of PDCCH for an SCell upon the SCell is activated, it is possible that misalignment would occur between UE and NW. Then, the UE may waste power to monitor PDCCH via improper TCI state not used by NW (until NW transmits MAC CE to activate a better TCI state). On the other hand, the TCI state which is selected by UE implementation may not be always feasible due to different channel condition. In worst case, the SCell may suffer from beam failure.
So, we think a precise TCI state for the UE to monitor PDCCH during this period (i.e. between SCell activation and reception of MAC CE to activate TCI state) is needed. And Alt.3 or Alt.4 is preferred.



PDSCH beam management
Default QCL between RRC reconfiguration and MAC activation
Between RRC reconfiguration and MAC-CE activation, the UE may assume that PDSCH is spatially QCL-ed with CORESET #0. [3]
Between reconfiguration of TCI states for PDSCH and subsequent MAC-CE activation, [21]
· if any of TCI state among the latest activated subset of TCI states for PDSCH is not removed out of TCI states by reconfiguration, codepoints in TCI field in scheduling DL DCL can be mapped to the latest activated subset of TCI states for PDSCH; 
· otherwise, UE assumes that PDSCH is received via the same TCI state for receiving the scheduling CORESET.
When a UE received RRC reconfiguration of TCI state, the default TCI state before MAC-CE activation for PDSCH reception is given by the SS/PBCH block identified during a most recent RACH procedure. [18]
Just as for PDCCH and PUCCH, the same discussion has been ongoing for some time, and RAN1 does not seem to be close to reaching consensus. Based on this observation, it is the understanding of the moderator that if RAN1 cannot agree on one alternative, the QCL assumption is up to UE implementation. For consistency with the same issue for PDCCH and PUCCH, we propose the following:
The QCL assumption of the PDSCH DMRS between RRC reconfiguration and MAC CE activation is up to UE implementation.
	Company
	View

	Samsung
	The TCI field in DCI format shall still map to those TCI states selected in the most recent MAC-CE after RRC reconfiguration untill new MAC-CE is received

	Intel
	We do not need to discuss this issue, as it is not clear when RRC reconfiguration can be considered as finished.

	ZTE
	Up to UE implementation is not clear taking into account the dynamic TCI indiation in DCI field. One conclusion is necessary.

Agreed with Samsung.


	OPPO
	Our 1st prference is that no specification is needed since we do nothing for the ambiguity period of RRC configuration and we don’t need to specify UE behavior for the short ambigutiy peridod between RRC configration and MAC activation. We can also live with Samsung’s proposal

	Qualcomm
	Share same view with SS

	CATT 
	We are fine with the moderator’s proposal. 

	ITRI
	Share same view as Samsung. Need to specify a default UE behaviour on QCL assumption for PDSCH BM between RRC reconfiguration and MAC activation.

	Nokia
	Agree with Samsung. Principle should be same for PUCCH and PDCCH as well. 

	ASUSTeK
	In our view, the UE behavior in the period (between reconfiguration and activation) is necessary to specify. Otherwise, ambiguity exists between gNB and UE if downlink transmission occurs in the period. 
And we are also fine with Samsung’s comment.



Slot aggregation
Four companies proposed to clarify the behaviour for slot aggregation:
Time offset toffset is defined as the time duration from the end of last symbol of PDCCH carrying the scheduling DL DCI to the beginning of the first symbol of corresponding PDSCH in each of the scheduled slots. [1]
For PDSCH spanning multiple slots, a UE applies its default or indicated Rx spatial filter(s) depending on the data arrival time earlier or later than Threshold-Sched-Offset. [10]
For a UE configured with TCI states containing QCL-TypeD, the time offset between the reception of the DL DCI and the corresponding multi-slot PDSCH should be equal to or greater than a threshold Threshold-Sched-Offset. [14]
For PDSCH based slot aggregation, the time offset between the last symbol of PDCCH and the first symbol of PDSCH in the first scheduled slot should be no less than Threshold-Sched-Offset. [22] 
It is the understanding of the moderator that if RAN1 cannot agree on one alternative, the current specification describes that the UE should apply the QCL indication for each slot individually, meaning that the UE may use different QCL assumptions for different slots. Currently there is no restriction on fixing the spatial relation for the duration of the aggregated slots.
Further offline discussion on whether or not a restriction is needed on QCL assumption across slots for PDSCH transmitted with slot aggregation. One option is “no change to current specifications.” 
	Company
	View

	Samsung
	We support to apply QCL assumption on each slot in a multi-slot PDSCH according to the scheduing offset of each individual slot.
And we need a decision and a clear descritopn in specification. The description in current spec is not clear and may result in different understandings.

	ZTE
	Agreed with Samsung.

	Qualcomm
	We think the restriction enforcing offset greater than threshold for every PDSCH is needed. It is to avoid uncontrolled beam directions/gains across slots, which defeats the purpose of range extension. The beams should be fully controlled by gNB in slot aggregation, because UE is expected to experience link quality issue when this mode is enabled.

	CATT
	Consider the expected use case of coverage-limited UE and range expansion, mandating a scheduling offset greater than the threhsold is fine to us. 

	Sony
	Share the same view with Samsung.

	Nokia
	Agree with Samsung. 


Cross-carrier scheduling
Two companies discuss the QCL assumption for the PDSCH for cross-carrier scheduling, when no applicable TCI state has been provided in DCI, either due to that TCI-PresentInDCI is not configured, or that the scheduling offset is too small.
For cross-carrier scheduling, if TCI is not present in DCI, UE can use the default PDSCH QCL assumption to receive the scheduled PDSCH regardless of the scheduling offset, and the default PDSCH QCL assumption is based on the TCI state for CORESET in the latest slot with the lowest ID if multiple CORESETs are configured. [9] 
To solve the issue of TCI field absence for cross carrier scheduling, down-select the following alternatives for determining TCI state for PDSCH: [21] 
· Alternative 1: a DL DCI, scheduling a PDSCH of another cell serving cell, always comprises TCI field. 
· Alternative 2: The TCI states applied for CORESETs in the scheduling serving cell are also associated with index of reference signal(s) transmitted in the scheduled serving cells. 
· Alternative 3: UE assumes PDSCH in scheduled serving cell is always received via one TCI state in activated subset of TCI state for receiving PDSCH in scheduled serving cell, e.g. codepoint 0 in TCI field.
If the scheduling DL DCI is scheduled on another serving cell and the scheduling delay is less than the threshold Threshold-Sched-Offset, down-select the following alternatives for determining TCI state for PDSCH: [21] 
· Alternative 1: UE assumes the PDSCH is received via one TCI state in activated subset of TCI states for receiving PDSCH in scheduled serving cell, e.g. codepoint 0 in TCI field.
· Alternative 2: The TCI states applied for CORESETs in the scheduling serving cell are also associated with index of reference signal transmitted in the scheduled serving cells.
It is the understanding of the moderator that if the remaining issues on the default CORESET ID determination can be resolved, there is basic support for cross-carrier scheduling. 
Discuss offline if there are issues on cross-carrier scheduling other than the determination of the default CORESET ID.
	Company
	View

	Intel
	The issue is not only related to default CORESET ID.
We agreed if scheduling offset is above threshold and TCI is not present in PDCCH, PDSCH uses the same beam as PDCCH. But it cannot work for cross-carrier scheduling.

	ZTE
	For cross carrier scheduling, UE should assume the same spatial QCL assumption cross all CCs as a basline, regardleass of TCI field absence or less than the threshold.
The straightforward approach is to use the same spatial QCL assumption/rules as the scheduling CC, which has been specified well for the perspective of UE behavior, e.g., the spatial RX assumption of CORESET with lowest CORESET ID in latest slot. But, for other QCL parameters, we slightly prefer that the QCL assumption for scheduled CC should be configured/associated with TCI states applied for scheduling CC accordingly.

	ASUSTeK
	We agree with Intel’s comment. For cross-carrier scheduling case, we need to clarify and specify which beam for case that no TCI is present in scheduling DCI and case that scheduling offset is smaller than threshold. In addition, it’s not appropriate if the referred TCI state to receive scheduled PDSCH is not for scheduled serving cell. One example is scheduling CC is in FR1, however, the scheduled CC is in FR2.



Other
One company brought up a potential ambiguity issue regarding MAC CE activation of the TCI states for PDSCH:
The indicated TCI should be based on the candidate TCI states in slot with scheduling PDCCH instead of the slot with scheduled PDSCH. [9] 
It is the understanding of the moderator that the UE may activate the new TCI states at any point in time during the 3ms period; it is not a synchronized re-configuration. We are interested in understanding the views of other companies on this aspect.
Further discuss if the ambiguity during TCI state activation for PDSCH can be resolved.
	Company
	View

	Intel
	We can provide more background for this issue. 
If PDCCH is in slot n, PDSCH is in slot n+k, there can be two options to understand the indicated TCI:
Option 1. Indicated TCI is based on candidate TCIs in slot n;
Option 2. Indicated TCI is based on candidate TCIs in slot n+k.
Note that for UL, option 1 is used. But for DL, it is not defined.
By the way, why is this issue marked as yellow?

	
	


One company suggested that MAC CE would be required if there are less than 8 TCI states configured; all the TCI states would be automatically activated:
If the number of configured TCI states in PDSCH-Config is less than 8, MAC-CE is not used to associate the configured TCI states with the codepoints of the TCI field in DCI. The mapping of TCI states to DCI codepoints is 1:1 in the order that the TCI states are configured. [5] 
It is the understanding of the moderator that the following proposals are handled in another agenda item (combinations of DL physical channels and reference signals for the simultaneous reception assuming FR2 operation):
When possible transmitted PDSCH and other downlink signal are multiplexed in the same symbol/slot, the UE should apply the QCL indicated by other downlink signal, i.e. actually transmitted PDSCH to receive that symbol/slot, where possible transmitted PDSCH indicates the PDSCH scheduled with scheduling offset smaller or equal to threshold UE reported. [9] 
When possible transmitted PDSCH and actually transmitted PDSCH are multiplexed in the same slot in different CCs, the UE should apply the QCL indicated by actually transmitted PDSCH, where actually transmitted PDSCH indicates the PDSCH scheduled with a scheduling offset larger than threshold UE reported. [9]
CSI-RS
Default TCI state for aperiodic CSI-RS
Several companies discuss the default TCI state of aperiodic CSI-RS, when the scheduling delay is below the UE capability. Basically, there are two alternatives:
Alt1: A scheduling delay below the UE capability is not allowed
For aperiodic CSI-RS configured with QCL Type-D, UE shall expect its scheduling offset is above threshold UE reported. [9]
For CSI-RS resource set with CSI-RS-ResourceRep set to 'ON', the UE does not expect trigger time offset to be less than Threshold-Sched-Offset. [12]
For CSI-RS resource configured with ‘QCL-TypeD’, the UE does not expect trigger time offset to be less than Threshold-Sched-Offset. [12] 
Alt2: If the scheduling delay is below the UE capability, the UE may assume that the ap-CSI-RS is QCL with the PDSCH in the slot where the ap-CSI-RS is transmitted
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. [1]
The default TCI state for a UE to receive aperiodic CSI-RS is the DMRS of PDSCH in the same slot when the triggered aperiodic CSI-RS is transmitted. [10]
If the scheduling offset between the reception of DCI and the first symbol of the triggered ap-CSI-RS is smaller than a threshold value, a UE may assume the same QCL-typeD applied for ap-CSI-RS resource(s) as the reception of PDSCH when ap-CSI-RS resource(s) is transmitted in the PDSCH region. [17] 
If the scheduling offset is smaller than the threshold value but ap-CSI-RS resource(s) is not transmitted in the PDSCH region, UE may ignore the transmission of triggered CSI-RS resource(s). [17] 
If time offset between the reception of scheduling DCI and the first symbol of scheduled A-CSI-RS is less than the corresponding beam switch threshold, default QCL assumption of A-CSI-RS follows that for PDSCH reception. [22] 
It is the understanding of the moderator that the situation needs to be clarified in the specification, using either option. Here, we propose the following compromise between Alt-1 and Alt-2:
For CSI-RS resource set configured with repetition set to 'ON', the UE does not expect trigger time offset to be less than Threshold-Sched-Offset. For CSI-RS resource set configured with repetition set to 'OFF', or for a CSI-RS resource set configured without repetition and without trs-Info, the default QCL assumption for a UE to receive aperiodic CSI-RS is the same as that used for DMRS of PDSCH in the same slot when the triggered aperiodic CSI-RS is transmitted. 
	Company
	View

	LGE
	Support Alt1 (UE does not expect a scheduling delay is below the UE capability). Since Ap-CSI-RS is to be used for channel measurement and reporting by the UE for the next usages, e.g., data scheduling, the proper behavior/timeline is much more important than the “latency“ of the Ap-CSI-RS measurement. That is, “fast Ap-CSI-RS measurement but with inaccurate/unintended beam control“ does not seem to make sense.

	Samsung
	Support Alt1: the schuedling delay below that threshold is not allowed.
The drawback of Alt2 is The QCL assumption on one  AP CSI-RS would become random. 
AP-CSI-RS: the QCL is configured in RRC layer and the UE is supposed to use the correct QCL configuration to measure it. AP-CSI-RS would be used as QCL or spatialRelation reference to PDCCH and PDSCH, SRS, and PUCCH. Therefore we can not allow ‘‘random“ QCL assumption.

	Intel
	We recommend this issue should be marked as yellow.
For A-TRS, we agreed scheduling offset should be above threshold. A simple way should be to reuse the same scheme.

	Huawei, HiSilicon
	We prefer Alt-2.
The 1st part of the proposal is related to UE feature (2-28) and we prefer to discuss them together. 

	ZTE
	Support Feature lead

	Qualcomm
	Support proposal 18. The use case of fast CSI report is solid. 

	CATT
	We share LGE’s view that shcheduling offset larger than the threshold seems a simple solution. Proposal 18 can be confusing as to whethe rthe PDSCH is a potential PDSCH or an actual PDSCH where the latter case would establish an unwanted dependency between Ap-CSI-RS (tied to UL grant) and PDSCH (tied to DL grant). 

	Sony
	Support Alt-2 which maintains the AP-CSI-RS scheduling flexibility. 

	ITRI
	Support Alt1. It shall aviod scheduling offset below UE capability for Ap-CSI-RS case

	Nokia
	Support proposal 18.



Other
Support an aperiodic CSI-RS to be configured in multiple triggering states with different TCI states. [8] 
It is the understanding of the moderator that the above proposal is already supported.
The effective TCI state of an aperiodic CSI-RS is determined by the latest trigger occasion, whose PUSCH has been transmitted. [8]
It is the understanding of the moderator that the UE would use the latest measurement of an ap-CSI-RS to derive the QCL properties for the corresponding TCI state, also when no report has been transmitted. It is also the understanding of the moderator that there is sufficient description in the specification already.
No additional specification text is required to clarify how a UE derives a QCL assumption based on an aperiodic CSI-RS.
	Company
	View

	Intel
	Why QCL for A-CSI-RS can be discussed here but QCL for P-CSI-RS is suggested to be discussed in other AI?

	
	



For CSI-RS resource set with CSI-RS-ResourceRep set to 'ON', the UE shall be configured with a per-set Spatial QCL for those CSI-RS resources. When any CSI-RS resource in such a set is used as Spatial QCL source, a UE shall use the same Spatial QCL Rx parameter that is obtained by measuring the set of CSI-RS resources. [12] 
Further discuss offline whether or not specification of such behaviour is needed.
	Company
	View

	
	

	
	



SRS for UL Beam Management
Indication of Same/Different Tx Beam for an SRS resource set
Several companies point out that the highlighted parts of the following agreement have not been fully captured in specifications. 
Agreements (R1-1719059, Slide 3):
· 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.

In other words the following two aspects still require specification in 38.214:
1. Configuration of the same Tx beam across multiple symbols by configuration of a multi-symbol SRS resource
2. Configuration of different Tx beams across different SRS resources in a gNB-transparent way
The following proposals from companies address one or both of these aspects in different ways (note that [11] also addresses the same issues in text proposal form). For the proposals grouped under Alt-1, same/different beam is determined depending on the configuration of SRS-SpatialRelationInfo for the SRS resources contained in an SRS set configured with SRS-SetUse = ‘beamManagement.’ For the proposals grouped under Alt-2, an explicit indication is provided to the UE.
Alt-1: Same/different beam based on configuration of SRS-SpatialRelationInfo
For one SRS resource set configured with higher layer parameter SRS-SetUse = “BeamManagement”: [12] 
· 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.
In Section 6.2.1 of TS 38.214, capture the above agreement as follows:
· The UE shall transmit SRS with the same spatial domain transmission filter across the OFDM symbols occupied by a SRS resource.
· If all the SRS resources within a SRS resource set with the higher layer parameter usage in SRS-Config set to ‘beamManagement’ are not configured with higher layer parameter spatialRelationInfo, UE can transmit SRS in the SRS resources with different spatial domain transmission filters. 
· UE is not expected that only part of SRS resources within a SRS resources set are configured with higher layer parameter spatialRelationInfo
For a SRS resource set configured with higher layer parameter SRS-SetUse= ‘BeamManagement’, if the SRS resources within the set are not configured with the higher layer parameter spatialRelationInfo, UE should transmit different SRS resources with different spatial domain transmission filters. [18] 
For a SRS resource set configured with higher layer parameter SRS-SetUse= ‘BeamManagement’, if only a subset of the SRS resources is configured with SRS-SpatialRelationInfo, the SRS resources without SRS-SpatialRelationInfo should be transmitted by using different spatial domain transmission filter other than the SRS resources with SRS-SpatialRelationInfo. [18] 
Based on configuration of SRS-SpatialRelationInfo for SRS resources, differentiation between U2 and U3 are needed at least for initial training of beams with SRS for beam management. [3]
Alt-2: Same/different beam based on explicit indication to the UE
Support explicit indication of whether the configured SRS resource set is used U2 or U3 procedure. [2] 
For a SRS set for UL beam management, a parameter can be configured to indicate the beam sweeping behaviour (e.g., U-3) and a set-level Tx beam direction can be configured to support the function of U-2/U-3. [12] 
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. [13] 
A new high layer parameter SRS-ResourceRep is introduced to support the differentiation between U-2 and U-3 for a set of SRS resources used for UL beam management. [17] 
A new 1-bit DCI field SRS-ResourceRep is introduced to support the dynamic differentiation between U-2 and U-3 for a set of aperiodic SRS resources used for UL beam management. [17] 
As can be seen, the proposals in Alt-2 have RRC impact requiring introduction of a new parameters, whereas the proposals in Alt-1 make use of existing RRC parameters, thus requiring modifications to 38.214 only. Based on the late stage of discussion, it is proposed to rule out the solutions in Alt-2. The proposal in [14] seems to capture the spirit of Aspect 1 and 2 in a simple way, hence the following is proposed. In addition, to avoid specifying complicated behaviour, it makes sense that either all or none of the SRS resources in an SRS resource set shall be configured with srsSpatialRelationInfo. Note that Case (2) in the above agreement is implicitly captured in specifications already by configuration of srsSpatialRelationInfo for an SRS resource which embodies “gNB Indication.”
Alt-1: In Section 6.2.1 of TS 38.214, capture the agreement from R1-1719059, Slide 3 as follows:
For an SRS resource configured with the higher layer parameter spatialRelationInfo, the UE shall transmit the SRS with the same spatial domain transmission filter in all OFDM symbols corresponding to the configured SRS resource.
For an SRS resource set configured with SRS-SetUse = ‘beamManagement’
· The UE shall expect that either all or none of the SRS resources within the SRS resource set are configured with the higher layer parameter spatialRelationInfo
· If none of the SRS resources within the SRS resource set are configured with the higher layer parameter spatialRelationInfo, the UE may transmit SRS with different spatial domain transmission filters for the different resources in the set.
	Company
	View

	LGE
	The proposal 21 seems okay. Maybe, should “within a slot“ be added after “in all OFDM symbols“ in the second paragraph?

	Samsung
	The first part of the proposal seems not necessary. The spatialRelationInfo is configured per SRS resource. That means the spatialRelationInfo is applied too all the OFDM symbols in that SRS resouce. 
Okay with the second part, where those two clarification is needed for proper UE behavior. 

	Intel
	We do not need to specify anything for this. 
To let some SRS resources use the same Tx beam, a simple way is that those SRS resources share the same SRS-spatialInfo.

	Huawei, HiSilicon
	We prefer Alt-2, and the last part of the proposal is overly restrictivie. If UE can only sweep its Tx beams when none of the SRS resources within the SRS resource set are configured with spatialRelationInfo, gNB then could not provide any guidance/control/assitance for UE to perform U3 procedure.

	ZTE
	Share with Intel

	OPPO
	Share the same view with Samsung. The second part is OK.

	Qualcomm 
	Agree with Intel

	CATT
	Intel’s proposal is acceptable.

	Nokia
	Agree with Intel



Other
For SRS resource set used for beam management, UE shall expect the SRS resources in a set should be configured with the same time domain behavior. [9] 
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. [12] 
Introduce SRS resource set ID into the higher layer parameter spatialRelationInfo and the higher layer parameter PUCCH-SpatialRelationInfo. [1]
When the spatial relation is provided by P/SP-SRS, UE shall transmit the UL channel/RS with the same spatial domain transmission filter applied for the most recent transmission of the corresponding P/SP-SRS. [2] 
Any SRS beam enhancement is postponed to Rel.16 (if needed). [6] 
To apply the text proposals as in appendix part. [15]
· <SRS can only be transmitted in active UL BWP> 
A local beam sweeping is supported on top of a full sweeping for partial beam correspondence and no beam correspondence cases. [17] 
Support TCI-state specification to use of UL SRS resources as a spatial source for DL DMRS resource or any DL RS in Rel-15 NR. [20] 
Network shall provide guidance on beam sweep behaviour in UL beam training for UEs without beam correspondence. [22]
For U3 beam training, network shall indicate a maximum angular, within which UE is allowed to sweep Tx beam direction. [22] 
CORESET #0
TCI states or not?
CORESET #0 is used by the UE to receive at least system information and is configured in MIB. A limited set of configuration possibilities are possible, e.g., it is not possible to configure the PDCCH DMRS or the TCI states in MIB. Several companies are discussing if CORESET#0 can be re-configured, in particular regarding TCI states. The issue is complicated by the fact that the UE will use CORESET #0 as part of search space #0 when receiving SIB1, and possibly also OSI and paging, also in CONNECTED mode. The specification is ambiguous on what QCL assumptions to use for a common search space where the TCI states of the associated CORESET have been configured.
Regarding the configurability of CORESET #0, there are essentially two alternatives:
Alt1: CORESET #0 can be configured with TCI states without any restrictions 
The TCI state of CORESET #0 can be re-configured by dedicated RRC signaling after the initial access procedure. [3]
· UE is not allowed to switch beam autonomously for CORESET #0 reception after RRC re-configuration.
TCI states can be configured and activated for CORESET #0. [5] 
Treat CORESET 0 in the same way as other CORESETs in terms of TCI configuration. [8] 
For CORESET 0, it is up to gNB whether to configure TCI state or not, and only the TCI state including SSB index can be configured. [9] 
NR supports CORESET#0 to be configured with TCI state(s) if it is re-configured via RRC signaling. [14]
CORESET#0 can be configured with TCI state(s). [20]
The configured TCI states to CORESET 0 at least applies to the UE-specific search space, associated with CORESET 0. [8] 
Alt2: CORESET #0 cannot be configured with TCI states without restriction 
CORESET #0 is not expected to be configured with TCI state. UE uses the best SS/PBCH block as the QCL reference for CORESET #0 [18] 
CORESET #0 cannot be configured with TCI states. [19] 
UE does not expect RS other than SSB configured in TCI state TCI-StatesPDCCH for re-configuration of CORESET #0. [3]
Source RS providing QCL type D parameter per TCI state configured for the CORESET#0 is SS/PBCH block. [20]
It is the understanding of the moderator that the current specification supports configuration of TCI states for CORESET #0 without restrictions. It seems unlikely that there will be consensus to remove that possibility, especially since that should be confirmed by the DL control session. Hence, we propose
Alt-1: Do not introduce restrictions on configuration of TCI states for CORESET #0.
	Company
	View

	LGE
	Maybe this issue needs to be joinlty discussed or better to discussed in the control session? 

	Samsung
	Support to configure TCI states for CORESET#0 for the use case of unicast transmission. Generally, narrow beam shall be used for unicast transmission but the beam of SSB is widebeam. So the TCI state with CSI-RS resource can be configured to CORESET#0.

	Intel
	Using TCI state indication for CORESET0 is one way to let gNB and UE identify the SSB index, which is agreed as FFS in last meeting.
How can a UE find out the SSB index, if a CSI-RS is configured in this TCI state?

	ZTE
	Support that CORESET#0 can be configured as well, but the TCI states configured are only valid for USS rather than both USS and CSS. 

	OPPO
	Support CORESET#0 can be confiured with TCI states for unicast PDSCH. Both SSB and CSI-RS can be confiured as the reference RS.

	Qualcomm
	The TCI reconfiguration for CORESET 0 needs to be clarified. In our view, CORESET 0 is QCLed with associated SSB. Only the used SSB for unicast data can be updated. CORESET 0’s TCI is implied by the used SSB

	CATT
	Fine with configuring TCI state for CORSET 0 assuming that it’s applicable to USS.  

	Sony
	Support to configure TCI state(s) for CORESET #0 and leave the constaint(s) FFS, otherwise it will be huge resource waste in downlink control channel after UE gets RRC_CONNECTED.

	NTT DCM
	We support not to configure TCI state for CORESET #0. It is also okay for us that let control session make the final decision on whether TCI state can be configured with TCI state(s).

	Nokia
	Support that CORESET#0 can be configured with TCI states for unicast PDSCH. Whether reference signal needs to be SSB (as indicated by RAN1#92bis agreement (below) can be further discussed
Agreements:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

	ITRI
	At least CORESET #0 cannot be configured with TCI states for CSS.


Relation to search space of broadcast PDCCH
The issue of the broadcast PDCCH, i.e., the Type0-PDCCH, Type0A-PDCCH, Type1-PDCCH and Type2-PDCCH search space sets, is related to the CORESET #0 issue. If CORESET#0 has been configured with TCI states, will the UE use the activated TCI state even when receiving the broadcast PDCCH?
Alt 1: The UE uses the selected SSB as QCL source for broadcast PDCCH
Even if TCI states are configured for CORESET #0, the UE may assume that the PDCCH DMRS is QCL with the selected SSB when monitoring Type0-PDCCH, Type0A-PDCCH and Type2-PDCCH. [5] 
For type0/0A/1/2 common search space, the configured TCI state is not applied, if the search space is associated with CORESET 0. [8] 
Alt 2: The UE uses the configured TCI state as QCL source for broadcast PDCCH
SS#0 needs to be re-derives based on above configured SSB in the TCI-state. [3]

Continue discussion off-line on Alt 1 and Alt2.
	Company
	View

	Huawei, HiSilicon
	In our understanding, for broadcast PDCCH, the previous agreement says how UE selects Rx beam is left to its implmentation. 
Agreements:
· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH
· Solutions FFS
· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes
· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0


	Nokia
	Agree with Huawei. 



Unicast PDCCH in CORESET #0
The control channel session has brought forward the issue that there is a need for the NW and UE to have a common understanding of the SSB/CORESET#0/SS#0 in connected mode. Two companies address this:
For unicast PDSCH scheduled by CORESET#0, support mechanism that enable gNB and UE be aware of the choice of ‘best’ SSB. [12] 
During beam failure recovery, UE indicates gNB the new SSB/CORESET0/SS0 for non-broadcast PDSCH. [22] 
In absence of beam failure, gNB indicates UE the new SSB/CORESET0/SS0 for non-broadcast PDSCH by UE-specific PDCCH MAC CE with one CORESET ID reserved for CORESET 0. [22] 
Continue discussion off-line.
	Company
	View

	
	

	
	



Other
It is the understanding of the moderator that the following proposals are handled in another agenda item (combinations of DL physical channels and reference signals for the simultaneous reception assuming FR2 operation):
When a UE specific search spaces associated with CORESET 0 overlaps with a type 0/0A/1/2 common search space, the QCL assumption on the common search space takes precedence over configured TCI states of CORESET 0, which is used for UE specific search space. [8] 
Default CORESET Id
There are still details to be sorted out regarding how the UE determines the default CORESET ID:
· How to handle the case with multiple CC?
· Should some CORESETs be excluded?
To decide “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, UE selects from CORESTS in activated BWPs of PCell and sPCell based on the following rules: 1) Selecting lowest CORESET-ID in activated BWP of PCell if the concerned PDSCH belongs to MCG, 2) Selecting lowest CORESET-ID in activated BWP of sPCell if the concerned PDSCH belongs to SCG [13] 
For the case of single CC case, to determine the “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, only consider CORESETs with configured TCI state in active BWP. [18] 
For the case of multi-CC case, to determine the “lowest CORESET-ID” for determining default spatial QCL assumption for PDSCH, only consider CORESETs with configured TCI state in the activated CCs. In case of same CORESET-ID in different CCs, select the one with lowest serving cell index. [18] 
Support considering CORESET 0 in determining lowest CORESET ID for default PDSCH QCL. [22] 
CORESET for PDCCH scheduling beam failure recovery response should not be used to determine the default PDSCH TCI. [22] 
For PDSCH QCL determination, the CORSET-BFR should be excluded if the scheduling offset is below a threshold. [9] 
If a UE is not in BFR process, the CORESET-BFR should not be considered to determine default PDSCH beam assumption when the PDSCH scheduling offset is below a threshold. [17] 
When the scheduling offset is <=k, the UE may assume that PDSCH is spatially QCL-ed with CORESET #0. [3]
For the multi-CC case, there are two options:
Alt1: Use the CORESET with the lowest CORESET ID of the SpCell (PCell or PSCell) [13]
Alt2: Use the CORESET with the lowest CORESET ID across all serving cells. If the CORESET Id is the same in several cells, choose the CORESET from the cell with the lowest serving cell index [18]
Continue the discussion of Alt1 vs Alt 2
	Company
	View

	Intel
	Alt2 cannot work if different CCs are in different bands, e.g. FR1+FR2.

	ZTE
	Support Alt-1


Regarding the issue if some CORESETs should be excluded, all the proposals aim to exclude CORESETs that do not contain valid TCI states, which may be the case, e.g., for CORESET-BFR or CORESET #0. This was also discussed at RAN1 #92b, where it became clear that it was not easy to define what it meant that a state was valid: if the CORESET is configured with multiple TCI states, MAC CE activation is needed before the UE considers the TCI state to be valid. But if the CORESET is configured with only one TCI state, the UE immediately consider that TCI state to be valid. It appears to the moderator that this is mainly an issue of arriving at a good formulation. Hence, we propose:
When deciding the lowest CORESET ID, the UE should exclude all CORESETs that do not contain any TCI state from where the UE can derive any QCL assumption.
	Company
	View

	Intel
	Support this proposal.

	Huawei, HiSilicon
	As it is for beam managmeent, we suggest to be more specific, i.e., only among those CORESETs with configured TCI state including Type-D QCL.

	ZTE
	This proposal is not clear for the perspective of spec. We suppot the following:

The default QCL assumption is derieved from the the lowest CORESET ID, in which TCI state is explicitly configured. 

	Qualcomm
	The default QCL assumption is derieved from the the lowest CORESET ID, including those with TCI state explicitly configured and CORESET 0 if scheduling unicast data

	Sony
	Support. It is reasonable in determining the lowest CORESET ID.

	Nokia
	Agree with ZTE.



Timing-related
One company has identified issues on the UE capability on scheduling delay:
The large minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission for activating idle antenna panel, e.g., 336 symbols, should be introduced into the candidate values for UE capability, and also the corresponding values should be introduced as additional candidates of RRC configured offset for triggering AP-CSI-RS accordingly. [1]
For SCS=120kHz, KB is 28 symbols for CSI-RS with repetition OFF and is 336 symbols (3 ms) with repetition ON. FFS symbols for other SCS. [22] 
Support KB of 336 symbols (3 ms) as one capability value for SCS=120kHz. [22] 
Handle this topic in the UE capability discussion.
	Company
	View

	
	

	
	



One company has identified that some of the timing definitions should be clarified:
To determine MAC-CE activation time, the end of transmission of Ack for the PDSCH carrying the MAC-CE shall be the end of the last slot of the PUCCH or PUSCH transmission carrying Ack for the PDSCH. [22] 
In case of CBG-based PDSCH, the Ack for determining MAC-CE activation time refers to the last Ack for all CBGs, regardless which CBGs carry MAC-CE bits. [22] 
Unless additional options are identified, clarify the definition of the MAC-CE delay in 38.214 according to the above proposals
	Company
	View

	Huawei, HiSilicon
	As discussed during email discussion, there is some ambiguilty on when UE applies the MAC-CE configuration. The current spec says ‘no earlier than‘ (see below as an example), which leads to the situation where gNB does not know when UE actualy applied the configuration. This is against the agreement and we propose to have some discussions on this, as also request by the 214 editor.  
-----------------------------------------------------------------------------------------------------
when the HARQ-ACK corresponding to the PDSCH carrying the a UE receives an activation command [10, TS 38.321] for ZP CSI-RS resource(s) transmitted in slot n, the corresponding action in [10, TS 38.321] and the UE assumption on the PDSCH RE mapping corresponding to the activated ZP CSI-RS resource(s) shall be applied no later than the minimum requirement defined in [11, TS 38.133]no earlier than slot .
-----------------------------------------------------------------------------------------------------



BWP-related
Several companies address potential issues on TCI states and BWP operation.
UE may expect that the TCI states configured in the newly activated DL BWP only refer to DL RS(s) which have been transmitted before BWP switching. [2] 
When the UE switched back to an original BWP, then the TCI states for PDCCH QCL indication on this original BWP are valid until the re-configuration/re-activation. [3]
With regard to default PDSCH QCL assumption, UE shall expect that at least one CORESET with TCI state configured in one BWP. [9] 
If UE receives a DCI indicating DL active BWP change, UE shall receive corresponding PDSCH via a TCI state activated for receiving DL channel in the indicated BWP. [21] 
UE is not expected to measure RS on inactive BWP except for RRM purpose. [22] 
TCI state should be memoryless across BWP switching, i.e. to be newly determined after switching to new BWP, except for a predefined transition period after switching, where TCI state on old BWP is used on new BWP. [22] 
There does not seem to be a common theme among these proposals. The moderator notes that the TCI state signalling includes the possibility to refer to RSs in other BWPs, and also in other cells. It is the understanding of the moderator that there is no requirement on the network to configure the UE with RSs that are in the active BWP of the UE. 
Further discuss if any additions to the specification is needed to support BWP switching.
	Company
	View

	Qualcomm
	We want to clarify that UE is not expected to track TRS on inactive BWP before switching to it. Because the spec does not forbid MAC-CE to activate TCI state on inactive BWP. Agree that TCI can refer to RS in other BWPs in other cells. But the RS should be in “active“ BWPs.

	ASUSTeK
	We think of that if UE receives a DCI indicating BWP-switching, UE shall receive corresponding PDSCH via a TCI state activated for receiving DL transmission, e.g. for PDCCH or PDSCH in the new BWP. Since TCI state for old BWP may not be appropriate to receive DL transmission in new BWP.



TCI-PresentInDCI
One company has identified that there may be a conflict between the description of the UE behaviour when TCI-PresentInDCI is set as ‘disabled’.
In Section 5.1.5 of TS 38.214, fix the UE behavior for the cases that TCI-PresentInDCI set as 'Disabled'. [14]
It is the understanding of the moderator that the current description in 38.214 correctly describes the two cases depending on the scheduling offset and would appreciate other input on the topic.
Further check if the current description in 38.214 for TCI-PresentInDCI is disabled is correct.
	Company
	View

	OPPO
	there are two ways to address the case tci-PresentInDCI = 'disabled', which are conflicting:
1. Always follow PDCCH
2. If schedulig offset is less than the threshold, follow the TCI state of the CORESET with lowest CORESET-ID

Section 5.1.5 of 38.214
If tci-PresentInDCI is set as 'disabled' for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the CORESET used for the PDCCH transmission.
...
[bookmark: _Hlk500790716]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 quasi co-located 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 within the active BWP of the serving cell are configured for the UE. If all configured TCI states do not contain 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.

	
	



QCL
Two companies bring up issues on QCL. Is it the understanding of the moderator that these issues should be discussed in the QCL AI.
It should be supported that the UE can assume that in different time instances the P-CSI-RS/SP-CSI-RS with the same resource ID in a resource set should be spatially QCLed. [9] 
UE shall indicate which frequency range the UE assumes cross-carrier type-D QCLed operation, which needs to be added in UE feature list. Detailed capability indication is TBD. [22] 
Use cases when all TCI states do not have type-D QCL should be clarified for FR2. Otherwise, we expect type-D QCL included in every TCI for FR2. [22] 
Discuss the above issues in the QCL AI.
	Company
	View

	
	

	
	



Editorial
Align text in Section 5.2.1.2 of 38.314 to be consistent with 38.331 with respect to the configuration of both CSI-RS resources and SS/PBCH blocks in the same Resource Setting. [5] 
Clarify that TCI-presentinDCI does not apply to DCI 1-0. [6] 
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. [14]
Adopt the above proposals.
	Company
	View

	
	

	
	



In Section 5.2.1.4.2 of TS 38.214, remove the description on the detailed UE implementation as follows. [14]
· if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE is not required to update measurements for more than 64 [CSI-RS and or SSB] resources, and the UE shall report in a single reporting instance two different [CRI or SSBRI] for each report setting, where [CSI-RS and or SSB] resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.
In Section 5.1.6.1.2 of TS 38.214, adopt the following modification. [14]
· If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set,  …. 
Further discuss the two above proposals offline.
	Company
	View

	ZTE
	Agree on the second proposed change but the first proposed change is not necessary since it is clearer in the current description.

	
	



4	Unsorted other issues
L1 specs should avoid making a distinction between an initial RRC configuration and an RRC re-configuration [5] 
For CORESET-BFR, UE shall expect TCI state should not be configured. [9] 
The remaining default PDCCH beam issue and default PUCCH beam issue should be resolved together with the consistent approach, since those issues are technically equivalent, i.e., differently specified behaviors on PDCCH and PUCCH cases should be strongly avoided. [11] 
If an aperiodic beam report collides with an aperiodic CSI report, then both reports are multiplexed and reported. [12] 
A UE triggered receive beam measurement procedure should be introduced in NR [16] 
Support UE capability of max total 1 active TCI state across PDSCH and CORESET per CC, which can be signalled by UE capability of max 1 active TCI state for PDSCH per CC. [22] 
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