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1. Introduction
This contribution is revised from R1-1717368.
In the RAN1 #90bis meeting, the following agreements on beam management were achieved:

Agreement:
Support at least the explicit approach for the update of spatial QCL reference in a TCI state.
· FFS: Additional support for implicit update.
· Note: In the explicit approach, the TCI state is updated using either RRC or RRC + MAC-CE based approach
· Note: In the implicit approach, when a set of aperiodic CSI-RS resources are triggered, the triggering DCI includes a TCI state index which provides spatial QCL reference for the triggered set of CSI-RS resources. Following the measurement, the spatial QCL reference in the RS set corresponding to the indicated TCI state is updated based on the preferred CSI-RS determined by the UE. Other operations of implicit approaches are not precluded.
Agreement:
Working assumption from RAN1#90 is confirmed:
For beam management CSI-RS, NR supports higher layer configuration of a set of single-symbol CSI-RS resources where
The set configuration contains an information element (IE) indicating whether repetition is “on/off”
Note: In this context, repetition “on/off” means:
“On”: The UE may assume that the gNB maintains a fixed Tx beam
“Off”: The UE can not assume that the gNB maintains a fixed Tx beam
Note: This does NOT necessarily mean that the CSI-RS resources in a set occupy adjacent symbols
Furthermore, the following details are agreed
CSI-RS resources in the resource set are TDMed if repetition is ON 
If repetition is ON, The UE does not expect different values for the following parameters across different CSI-RS resources within a resource set
Transmission periodicity
Number of antenna port subject to RAN4 decision
FFS for other parameters
Agreement:
NR supports the following configurations for beam management where a resource set is formed from multiple beam management CSI-RS resources and is contained within a resource setting:
Single resource set with repetition = “OFF”
UE reports CSI-RS resource indicator(s) within this resource set for CRI feedback
Single resource set with repetition = “ON”
UE does not report CRI
FFS: Further support additional configuration by down selection from the following two alternatives:
(a) Multiple resource sets, all with repetition = “ON” 
UE reports CSI-RS resource set indicator(s) for CRI feedback
· FFS: Whether set ID(s) are local within a resource setting or global across all resource settings
(b) Multiple equal-size resource sets, all with repetition = “OFF”
UE reports distinct local CSI-RS resource indicator(s) within one or more resource sets. The UE can assume that the gNB applies the same Tx beams in the same order for each of the sets
Note: Not all configurations are applicable for P1/P2/P3
FFS: Dimensioning of the bit width of the UCI field which can carry either CRI(s) or CSI-RS resource set indicator(s)
Agreement:
The contents of R1-1719059 are approved with the following clarifications and modification
· Slide 2: (Modification) Add N=3
· Slide 3: (Clarification) For uplink BM, multiple SRS resource sets can be configured
· For all slides: (Clarification) RRC parameter list refers to SRS resource set and previous agreements refer to SRS groups. Both are the same thing.
Agreement:
· For L1-RSRP and/or beam resource indicators (e.g. CRI or SSB index) reporting for beam management, support the following UL channels: 
· Short/long PUCCH
· PUSCH
· Support the following reporting types for beam mgmt. on the above channels
· For Periodic, support long PUCCH and short PUCCH
· Semi-persistent – support all channels
· Aperiodic – support PUSCH and short PUCCH
Agreement:
· Down-select to one of the following 2 options for the DCI field size for TCI in RAN1#91
· Alt-1: Fixed number of bits [2 or 3] bits
· Alt-2: A higher layer signaling parameter indicates the number of bits (2 or 3)

In this contribution, we will provide some further discussions on the remaining issues for beam management.
2. Discussion
2.1 CSI-RS Configuration for BM
In the previous meeting, the CSI-RS resource set configuration for beam management had been discussed. And two alternatives are provided. The first option is to configure multiple resource sets, and all with repetition factor set to ON. The other option is to configure multiple equal-size resource sets, and all with repetition factor set to OFF.
With the first option, the UE reports CSI-RS resource set indicator as CRI feedback. For P-1 procedure, it means that only one CSI-RS resource is configured for each CSI-RS resource set. Thus actually the overhead for CRI feedback is not reduced. Meanwhile, with this option the definition of CRI is actually changed since it is the resource set indicator.
With the second option, the UE reports the local CSI-RS resource indicator for feedback. It is clearer for P-1 procedure configuration with this option.
Proposal 1: For CSI-RS resource configuration for beam management, NR supports the option that multiple equal-size resource sets are configured and all with the repetition factor set to OFF.
2.2 Beam Indication
Regarding the DCI field size for TCI state, two alternatives were discussed in the previous meeting. One is fixed number of bits: 2 or 3 bits. The other one is higher layer indicated number of bits (2 or 3).
In our view, there is no need to introduce higher layer signalling to indicate the number of DCI bits for TCI states. It just create additional higher layer signalling without significant benefits.
The fixed number of DCI bits is preferred, for example, 2 bits.
Proposal 2: For the DCI field size for TCI, NR supports the option with fixed number of bits.
For the TCI state update, the explicit approach has been agreed, where explicit signalling containing the TCI configuration information is delivered to the UE.
The other option for TCI update is implicit solution. With implicit solution, the TCI state is updated based on the measurement reporting from the UE. Thus the signalling overhead could be reduced. However, there might be some risk since the update is totally up to the measurement reporting. For example, when the UE performs measurement reporting, the TCI state at the UE side has been updated. But if the reporting is failed, i.e. the gNode B doesn’t receive the report, then the gNode B has no idea about the update and still keeps the original TCI state setting which will be used for the following indication. In this case there is misunderstanding on the TCI states at both sides. Thus the explicit update approach is sufficient.
Proposal 3: The implicit approach for the update of TCI states is not necessary.
For beam indication for PDSCH, it has been agreed in the previous meeting that a pre-configured/pre-defined/rule-based spatial assumption should be applied if the scheduling offset is smaller than certain threshold. Thus it is important to update the default beam.
If the quality of the pre-configured/pre-defined/rule-based 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 4: For PDSCH, when the quality of the pre-configured/pre-defined/rule-based beam 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 5: 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: For CSI-RS resource configuration for beam management, NR supports the option that multiple equal-size resource sets are configured and all with the repetition factor set to OFF.
Proposal 2: For the DCI field size for TCI, NR supports the option with fixed number of bits.
Proposal 3: The implicit approach for the update of TCI states is not necessary.
Proposal 4: For PDSCH, when the quality of the pre-configured/pre-defined/rule-based beam is lower than certain threshold, it should be updated via higher layer signalling.
Proposal 5: 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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