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1. Introduction
In the RAN1 #91 meeting, the following agreements on beam management were achieved:
Agreement:
Mechanism to indication of source QCL for a resource:
P-CSI-RS – through RRC configuration
FFS: If the spatial QCL can be configured through a reference to a configured TCI state
SP-CSI-RS – configuring the resource(s) through RRC, activation/deactivation through MAC-CE;
The QCL for SP- CSI-RS is indicated in the same MAC-CE message that activates the SP- CSI-RS. 
The QCL is provided through an association with one of the M candidate TCI states
AP-CSI-RS – 
Through DCI (AP-CSI-report-triggering state indication)
For each AP-CSI-RS resource associated with each triggering state, QCL configuration is provided through an association with one of the M candidate TCI states by RRC
FFS: Value of M
FFS: TCI association on NZP-CSI-RS/ZP-CSI-RS based IMR
[bookmark: _Hlk499566078]Agreement:
For the number of TCI states and mapping to DCI bits, N is 3 bits. 
Note: The number of TCI states supported by a UE depends on its capability
[bookmark: _Hlk499566118]Agreement:
The state Is-TCI-Present is configured on a per-CORESET basis
For beam management with beam indication, on all CORESETs configured with Is-TCI-Present=false, the TCI state used for PDCCH is reused for PDSCH reception
Agreement:
A candidate set of DL RSs are configured using RRC mechanism
Each state of M TCI states is RRC configured with a downlink RS set used as a QCL reference, and MAC-CE is used to select up to 2^N TCI states out of M for PDSCH QCL indication
The same set of M TCI states are reused for CORESET
K TCI states are configured per CORESET 
When K>1, MAC CE can indicate which one TCI state to use for control channel QCL indication
When K=1, no additional MAC CE signaling is necessary
Agreement:
When the scheduling offset is <=k, the PDSCH uses QCL assumption that is based on a default TCI state (e.g. the first state of the 2^N states used for PDSCH QCL indication)
[bookmark: _Hlk499566428]Agreement
Differential RSRP is computed with reference to the strongest reported RSRP
Step size: 2dB
Agreement
Computation of L1-RSRP as a linear average of each port’s RSRP for the 2-port CSI-RS for beam mgmt.
Agreement
Between initial RRC configuration and MAC CE activation of TCI states, the UE may assume that both PDCCH and PDSCH DMRS are spatially QCL-ed with the SSB determined during initial access
[bookmark: _Toc498709264]Agreement
For the beam management use case, support configuration of up to S=16 CSI-RS resources sets per resource setting, and Ks=1~64 CSI-RS resources per resource set
The total number of CSI-RS resources in all sets cannot be more than 128
Note: One set is selected out of S sets in the CSI trigger states 
Agreement:
· When the scheduling offset is <=k, and the PDSCH uses QCL assumption that is based on a default TCI state 
· The default TCI state corresponds to the TCI state used for control channel QCL indication for the lowest CORESET ID in that slot
Agreement:
· Aperiodic CSI-RS triggering offset X is configurable. X is defined in units of slots.

In this contribution, we will provide some further discussions on the remaining issues for beam management.
2. Discussion
2.2 Beam Indication
In the previous meetings, it has been agreed that a default spatial assumption should be applied for PDSCH reception if the scheduling offset between PDCCH and PDSCH is smaller than certain threshold.
In the RAN1 #91 meeting, it has been agreed on the rule to determine the default beam for PDSCH as below:
Agreement:
· When the scheduling offset is <=k, and the PDSCH uses QCL assumption that is based on a default TCI state 
· The default TCI state corresponds to the TCI state used for control channel QCL indication for the lowest CORESET ID in that slot
We can see that the default beam is determined by the PDCCH CORESET which has the lowest CORESET ID. However, besides the CORESET for unicast PDSCH, the UE also needs to monitor the PDCCH CORESETs for broadcasting information, such as the CORESETs for OSI/Paging. The broadcast CORESET may utilize different Tx beams with the unicast CORESET. Thus it should be clarified that when determining the default beam for PDSCH, the CORESETs for broadcast information should be excluded.
Proposal 1: When determining the default beam for PDSCH reception, only the unicast CORESET(s) should be taken into account.
In the scenario of beam failure recovery operation, after 4 slots from the slot of sending the beam failure recovery request, the UE monitor a dedicated CORESET which is configured by higher layer parameter Beam-failure-Recovery-Response-CORESET to receive the gNode B response to the beam failure recovery request.
Since the CORESET configured by Beam-failure-Recovery-Response-CORESET is dedicated for gNB response, the UE is not expected to receive DCI over this CORESET if there is no beam failure. Thus it should be also excluded when determining the default beam for PDSCH reception.
Proposal 2: When determining the default beam for PDSCH reception, the CORESET configured by higher layer parameter Beam-failure-Recovery-Response-CORESET should be excluded.
The text proposal to TS 38.214 v15.0.0 capturing Proposal 1 and Proposal 2 is shown as below.
	…
[bookmark: _Toc501048171]5.1.5	Antenna ports quasi-colocation
…
If a UE is configured with the higher layer parameter TCI-PresentInDCI is set as 'Enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DL DCI of the PDCCH transmitted on the CORESET. If TCI-PresentInDCI is set as 'Disabled' for the CORESET scheduling the PDSCH, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state for the PDSCH is identical wo the TCI state applied for the CORESET used for the PDCCH transmission. 
[bookmark: _Hlk497994280][bookmark: _Hlk498002628][bookmark: _Hlk498589824][bookmark: _Hlk500790716]If the TCI-PresentinDCI is set as 'Enabled', the UE shall use the TCI-States according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the antenna ports of one DM-RS port group of PDSCH of a serving cell are quasi co-located with the RS(s) in the RS set with respect to the QCL type parameter(s) given by the indicated TCI state if the offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold Threshold-Sched-Offset, where the threshold is FFS. For both the case when TCI-PresentInDCI = 'Enabled' and TCI-PresentInDCI = 'Disabled' If the offset is less than a threshold, 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-colocation indication of the lowest unicast CORESET-ID in the latest slot in which one or more unicast CORESETs are configured for the UE excluding the CORESET configured by higher layer parameter Beam-failure-Recovery-Response-CORESET.
…



It is important to maintain the default beam for PDSCH reception. If the quality of the default beam drops, for example, below certain threshold, then the default beam should be updated. The update could be done over higher layer signalling.
In another scenario, if the default beam fails, the UE should let the gNode B know about the failure as soon as possible. Otherwise, the gNode B may keep sending data over the default beam and the reception will fail. In this case, one possible solution is to trigger beam failure recovery request. After receiving the beam failure recovery request, the gNode B should trigger the update for the default beam.
Proposal 3: For PDSCH, when the quality of the default beam for PDSCH is lower than certain threshold, it should be updated via higher layer signalling.
2.3 Collision between SRS and Beam Reporting
In the previous meeting, it has been agreed that if there is collision between SRS and short PUCCH carrying CSI reporting/beam failure recovery request, prioritization rules should be applied as shown in the table below.
Table 1  Priority Rule between SRS and PUCCH for CSI Reporting
	
	Aperiodic SRS
	Semi-persistent SRS
	periodic SRS

	sPUCCH with aperiodic CSI report only
	No rule**
	sPUCCH
	sPUCCH

	sPUCCH with semi persistent CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with periodic CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with beam failure recover request*
	sPUCCH
	sPUCCH
	sPUCCH



Similarly, there might be collision between SRS and PUCCH for beam reporting. The same priority rules should be applied. In case SRS is dropped, dropping can be partial in time domain, i.e., only those OFDM symbols that collide with PUCCH.
Table 2  Priority Rule between SRS and PUCCH for Beam Reporting
	
	Aperiodic SRS
	Semi-persistent SRS
	periodic SRS

	PUCCH with aperiodic beam report only
	Not defined
	PUCCH
	PUCCH

	PUCCH with semi persistent beam report only
	SRS
	PUCCH
	PUCCH

	PUCCH with periodic CSI report only
	SRS
	PUCCH
	PUCCH



Proposal 4: The priority rule of PUCCH for beam reporting and SRS should be the same as that of PUCCH for CSI reporting and SRS.
3. Conclusion
In this contribution we have provided our views on the remaining issues for beam management. From the discussion, we have the following proposals:
Proposal 1: When determining the default beam for PDSCH reception, only the unicast CORESET(s) should be taken into account.
Proposal 2: When determining the default beam for PDSCH reception, the CORESET configured by higher layer parameter Beam-failure-Recovery-Response-CORESET should be excluded.
Proposal 3: For PDSCH, when the quality of the default beam for PDSCH is lower than certain threshold, it should be updated via higher layer signalling.
Proposal 4: The priority rule of PUCCH for beam reporting and SRS should be the same as that of PUCCH for CSI reporting and SRS.
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