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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. [1]
In the contribution we discuss about the following remaining issues of beam management. More specifically we consider the following topics:
· Default QCL assumption
· QCL assumptions during transition periods
· Slot aggregation
· Beam recovery

2	Discussion 
2.1	Default QCL assumption for CSI-RS
One of the open items is the default QCL assumption applied when an ap-CSI-RS with a shorter scheduling delay than a UE reported threshold is triggered as agreed in RAN1#94 [2]:
	Agreement
NW may schedule an ap-CSI-RS with a shorter delay than a threshold, and the UE applies a default QCL assumption 
· At least applies for CSI-RS for CSI acquisition 
· All CSI-RS symbols in one resource set should be below the threshold or all CSI-RS symbols in one resource set should be above the threshold
· FFS: Default QCL assumption
· FFS: Exact threshold with reference to UE capability



When the scheduling delay is shorter than a threshold, the only QCL assumption (QCL-TypeD) the UE may apply to receive aperiodic CSI-RS is to be the same as that used for DMRS of PDSCH in the same slot when the triggered aperiodic CSI-RS is transmitted. 
Proposal 1: When the scheduling delay is shorter than a threshold for the triggered ap-CSI-RS, the UE assumes QCL assumptions to receive aperiodic CSI-RS to be the same as that used for DMRS of PDSCH in the same slot when the triggered aperiodic CSI-RS is transmitted or in the latest slot where PDSCH is transmitted.
2.2	QCL assumptions during transition periods
One of the discussed items in RAN1#94 was the QCL assumptions the UE can make during transition periods, e.g., between RRC reconfiguration and MAC CE activation. That relates to e.g. QCL assumptions applied for the PUCCH and CORESET. If this is up to UE implementation, there is a risk for beam misalignment between gNB and UE. Thus, we think it’s safer to define the behavior: use previous activated TCI state until new MAC-CE is received and acknowledged.
Proposal 2: During transition periods, e.g., between RRC reconfiguration and MAC CE activation, use previous activated TCI state until new MAC-CE is received and acknowledged.
2.3	Slot aggregation
Regarding the slot aggregation for PDSCH it was discussed in RAN1#94 that whether or not one or multiple PDSCHs of the multi-slot PDSCH (transmitted in consecutive slots) can be scheduled with less delay than the threshold. The slot aggregation is intended for coverage enhancement and thus it should be able to be transmitted with the “optimal” transmit beam meaning that gNB should be able to provide TCI state in the scheduling command for the PDSCHs. Thus, it would make sense that scheduling offset of the first slot in multi-slot transmission is greater than the UE reported threshold. Furthermore, the same TCI state would be assumed for the all PDSCHs in Rel15. That can then be enhanced in later releases (e.g. in Rel16) to enable beam diversity upon multi-slot PDSCH by e.g. indicating multiple TCIs for the set of PDSCHs. 
[bookmark: _Hlk525894167]Proposal 3: In the slot aggregation for the PDSCH the time offset between the last symbol of PDCCH and the first symbol of PDSCH in the first scheduled slot is no less than Threshold-Sched-Offset.

2.4 Beam Failure Recovery
2.4.1 Configuration of SS block index to resource set q0 

Currently in 38.213 chapter 6 Link reconfiguration states following:

6	Link recovery procedures




A UE can be provided, for a serving cell, with a set  of periodic CSI-RS resource configuration indexes by higher layer parameter failureDetectionResources and with a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter failureDetectionResources, the UE determines the set  to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by higher layer parameter the TCI-states for respective control resource sets that the UE uses for monitoring PDCCH. The UE expects the set [image: ] to include up to two RS indexes and, if there are two RS indexes in a TCI state, the set [image: ] includesonly RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set . 
In the latest version of 38.213 the SS/PBCH block was removed , however, from beam failure detection perspective the failure detection is performed either on CSI-RS or SS/PBCH pblocks, thus in the link reconfiguration procedures it would be enough to indicate that UE performs the beam failure detection (implicit configuration) on SS/PBCH and or periodic CSI-RS indexes indicated by the active TCI state. Whether indication is direct or indirect (via TRS) it would not matter from failure detection.
Further more for completeness it should be possible to include SS/PBCH to set of q0 explicitly (as agreed in RLM track for RLM-RS). RRC signalling currently supports explicit configuration of set of RS for {beamFailure, RLM, both}. The RAN2 agreed signaling mechanism allows network to efficiently configure i.e. the same signals for beam failure detection and RLM using a single list, but currently due to limitations of explicit q0 configuration in 38.213 6 Link Reconfiguration, it is not possible to include SS/PBCH block indexes explicitly to set of q0, thus, this limits the efficient configuration of failure detection RS using a single list. 
[bookmark: _Ref525902164]Proposal 4: SS/PBCH block indexes can be explicitly configured to set of q0
Current RRC signaling (38.331) already supports this.
[bookmark: _Ref525902165]Proposal 5: Adopt the text proposal to 38.213 Link Reconfiguration Procedure in annex A.



2.4.2 Maximum Number of Beam Failure Detection Resources

RAN1#92
Agreement (RRC parameter update):
maxNrofFailureDetectionResources is 2 per BWP
As per agreement in the RAN1#92, the maximum number of beam failure detection resources is limited to X=2 per BWP. In contrast, UE can be configured with maximum of 3 CORESET, each with associated active TCI State for PDCCH. This mismatch introduces ambiguity for UE that which resources is should monitor for beam failure detection (set of q0) in case of implicit configuration. Also, in case of explicit configuration of q0, network is not able to configure UE with 3 BFD-RS. 
[bookmark: _Ref513804233]Observation 1: With current maximum number of BFD-RS the implicit q0 configuration has ambiguity  
Thus, we propose to increase the maximum number of beam failure detection resources to be 3 to match the maximum number of CORESETs. In case the proposal is not accepted, UE should have clear rule to determine which DL RS are included in the set of in case of implicit configuration. Also, network should be allowed to configure UE with corresponding number of BFD-RS and CORESETs with active TCI States for PDCCH.
[bookmark: _Ref513804243]Proposal 6: Increase the maximum number of beam failure detection resources per BWP to be at least X =3. 
[bookmark: _Hlk525202996]If the increase of value maxNrofFailureDetectionResources is not accepted, it needs to be defined how UE selects the subset of failure detection resources. Preferable options that could be considered from our view are ones where there are no ambiguity at network side that which RS UE has selected. Such options are the e.g. shortest search space periodicity for CORESET, RS of latest activated TCI states for PDCCH, Periodicity of the RS of a TCI state. For any case that subset cannot be selected with these metrics the CORESET ID could be used as final option. It is unclear if CORESET#0 can be configured with TCI state for PDCCH, in case it is possible, it could be one option to select the RS corresponding to that TCI state.
[bookmark: _Ref525902167][bookmark: _Ref513804244]Proposal 7: If proposal 6 is not accepted, define how UE selects the subset of failure detection resources. 

[bookmark: _Ref522634056]2.4.3 Default PUCCH beam after BFR
Agreement
Downselect among the following two alternatives in RAN1#94bis
· Alt 1: K symbols after successfully receiving BFR gNB response, the PUCCH transmissions shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission
· FFS: value of K
· Alt 4: K symbols after successfully receiving BFR gNB response, the transmissions of PUCCH resources for HARQ ACK/NACK feedback of a corresponding DL PDSCH scheduled from SearchSpace-BFR shall use the same spatial filter as the PRACH transmission until the UE receives a MAC-CE activation or reconfiguration of PUCCH-Spatialrelationinfo of at least one of configured PUCCH resources
· FFS: value of K
· Note: The latency of RRC or MAC CE configuration is included as part of time duration for applying the same spatial filter as the PRACH transmission

PDCCH and PUCCH beams are configured separately i.e. there is no requirement to have PUCCH spatial relation mapping according to DL RS corresponding to PDCCH beam. However, in single TRP case it may be a fair assumption that PUCCH links would have spatial relation to RS of one of the configured PDCCH links. As the beam failure is detected on RS corresponding to PDCCH links, the PUCCH link quality could be considered to be in failure as well. 
In case of multi TRP, where UE may have uplink configured to different TRP than downlink, it could be more likely that UL PUCCH beam/beams are not in failure when downlink failure is determined. However, current NR link reconfiguration does not support PUCCH/uplink failure detection. Therefor we support Alt 1.
[bookmark: _Ref525902170]Proposal 8: Support Alt 1.

2.4.4 On Identifying BFR purpose of Contention-based RACH
To our understanding the BFR request in msg3 was discussed by RAN2#101 ((chairman notes of RAN1#101 R2-1804201) and agreed that in rel15 this would not need to be supported as NW can detect BFR UE RACH attempt on new beam. In our view this is RAN2 issue. Issue could be discussed in release 16 enchancements.
[bookmark: _Ref525902172]Proposal 9: Based on RAN2 agreement, in Rel-15 the beam failure recovery is not indicated during contention based RACH procedure. 


4	Conclusions
This contribution discussed about remaining issues on beam management. Based on discussion the following proposals and observations were made:
[bookmark: _GoBack]Proposal 1: When the scheduling delay is shorter than a threshold for the triggered ap-CSI-RS, the UE assumes QCL assumptions to receive aperiodic CSI-RS to be the same as that used for DMRS of PDSCH in the same slot when the triggered aperiodic CSI-RS is transmitted or in the latest slot where PDSCH is transmitted.
Proposal 2: During transition periods, e.g., between RRC reconfiguration and MAC CE activation, use previous activated TCI state until new MAC-CE is received and acknowledged.
Proposal 3: In the slot aggregation for the PDSCH the time offset between the last symbol of PDCCH and the first symbol of PDSCH in the first scheduled slot is no less than Threshold-Sched-Offset.
For Recovery from Beam Failure we propose the following:
Proposal 4: SS/PBCH block indexes can be explicitly configured to set of q0
Proposal 5: Adopt the text proposal to 38.213 Link Reconfiguration Procedure in annex A.
Proposal 6: Increase the maximum number of beam failure detection resources per BWP to be at least X =3.
Proposal 7: If proposal 6 is not accepted, define how UE selects the subset of failure detection resources.
Proposal 8: Support Alt 1.
Proposal 9: Based on RAN2 agreement, in Rel-15 the beam failure recovery is not indicated during contention based RACH procedure.
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Annex A. Text Proposal for 38.213 on Link Reconfiguration Procedure

=== Text Proposal Starts 38.213 v15.2.0 === 

6 Link reconfiguration procedures




A UE can be configured, for a serving cell, with a set  of SS/PBCH block indexes and/or periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set  of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines the set  to include SS/PBCH block indexes and periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by the TCI states for respective control resource sets that the UE is configured for monitoring PDCCH. The UE expects single port RS in the set .    
--- parts that are not affected are omitted ---
=== Text Proposal Ends 38.213 v15.2.0 === 
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