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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:
· On default QCL assumption for ap-CSI-RS
· Beam failure recovery

2	Discussion 
2.1	On Default QCL assumption for CSI-RS
RAN1#94bis made the following agreements related to default QCL assumption for ap-CSI-RS with one remaining issue as FFS [2]: 
	Agreement
The default QCL assumption the UE applies in case the scheduling delay is smaller than a threshold: 
· After successful decoding of DCI scheduling the PDSCH, if there is only PDSCH transmitted in the same symbols as the CSI-RS, the default QCL assumption of AP CSI-RS follows the QCL assumption of the PDSCH. 
· Note: Scheduling offset of the PDSCH is larger than or equal to the threshold in this case
· If there is no PDSCH transmitted in the same symbols as the CSI-RS, the default QCL assumption of AP CSI-RS is derived from CORESET with lowest CORESET Id.
· FFS: When there is other downlink signal in the same symbols as the CSI-RS




[3GPP TS 38.214] defines already the following rules when CSI-RS is in the same symbol as CORESET and SS/PBCH block:
CSI-RS and CORESET:
“If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM
symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable.”

CSI-RS and SS/PBCH:
“If the UE is configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable.”

Thus, we conclude that in case the scheduling delay is smaller than a threshold and if there is no PDSCH transmitted in the same OFDM symbol(s) as the CSI-RS, UE is not configured a search space set configured with a CORESET in the same OFDM symbol(s) or no SS/PBCH transmitted in the same OFDM symbol(s) as the CSI-RS, the UE derives QCL assumption for the AP CSI-RS from CORESET with lowest CORESET Id.
[bookmark: _Ref528917836]Proposal 1: In case the scheduling delay is smaller than a threshold and if there is no PDSCH transmitted in the same OFDM symbol(s) as the CSI-RS, if UE is not configured a search space set configured with a CORESET in the same OFDM symbol(s) or if there is no SS/PBCH transmitted in the same OFDM symbol(s) as the CSI-RS, the UE derives QCL assumption for the AP CSI-RS from CORESET with lowest CORESET Id.
[bookmark: _Ref528919088]Proposal 2: Adopt the CR on “DRAFT CR on QCL Assumption for AP CSI-RS” [5].

2.2 Beam Failure Recovery

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. In RLM, the maximum combined number of BFD-RS and RLM-RS and maximum number of RLM-RS is determined per frequency range. 



Table 5-1:  and  as a function of maximum number  of SS/PBCH blocks per half frame
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	8
	8



[bookmark: _Ref528915688][bookmark: _Ref513804243]Proposal 3: Increase the maximum number of beam failure detection resources per BWP to be at least X >=3 when Lmax > 4.  Any impliciations on maximum number of failure detection resources per frequency range need to be discusssed with RLM track. 
If the number is not increased and at least for Lmax =4, it preferable to apply selection rule that would be simple and leaves no ambiguity on the selected RS for BFD:
In implicit BFD-RS configuration when then number of activated TCI States for PDCCH is higher than the maximum number of BFD-RS (failure detection resources) for the bandwidth part UE selects the BFD-RS resources based on activated TCI states of CORESETs associated with shortest search space periodicity. This would mean that UE performs beam failure detection on RS associates to CORESETs that used to schedule UE more frequently, thus could be considered more important. If multiple CORESETs with active TCI states for PDCCH are associated with same shortest search space period, the CORESETs are selected in order based on CORESET ID.
[bookmark: _Ref528915690]Proposal 4: If proposal 1 is not accepted, accept the proposal to use the shortest SS periodicity associated with CORESETs and CORESET ID to determine the subset of failure detection resources in CR “failure detection resources for BFR”. [3]

[bookmark: _Ref522634056]2.4.3 Default PUCCH beam after BFR
In RAN1#94bis following working assumption was made:
Working Assumption
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 spatial relation of corresponding PUCCH resource(s)
· 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
· The above applies for all BWP(s) corresponding PCell or PSCell
· FFS: value of K
· FFS: whether to apply this for CBRA 

In our view UE should apply the same spatial filter PRACH immediately after successfully receiving the gNB response i.e. K = 0.
[bookmark: _Ref528915691]Proposal 5: UE applies the same spatial filter as the PRACH transmission K symbols after receiving the gNB response, where K =0. 
Upon successful beam failure recovery using CBRA the PUCCH spatial relation configuration should be applied similarly as for the CFRA based. The CBRA beam failure recovery is considered complete only after the completion of RACH procedure. UE applies the new PUCCH spatial relation according to PRACH transmission K symbols after completion of CBRA procedure for beam failure recovery and K = 0.  
[bookmark: _Ref528915692]Proposal 6: in CBRA, UE applies the same spatial filter as the PRACH transmission K symbols after completion of RACH procedure initiated due to beam failure recovery, where K =0. 
[bookmark: _Ref528915693]Proposal 7: adopt the CR on “DRAFT CR on PUCCH Spatial Relation” [4]

4	Conclusions
This contribution discussed about remaining issues on beam management. Based on discussion the following proposals and observations were made:
Proposal 1: In case the scheduling delay is smaller than a threshold and if there is no PDSCH transmitted in the same OFDM symbol(s) as the CSI-RS, if UE is not configured a search space set configured with a CORESET in the same OFDM symbol(s) or if there is no SS/PBCH transmitted in the same OFDM symbol(s) as the CSI-RS, the UE derives QCL assumption for the AP CSI-RS from CORESET with lowest CORESET Id.
Proposal 2: Adopt the CR on “DRAFT CR on QCL Assumption for AP CSI-RS” [5].
Proposal 2: Increase the maximum number of beam failure detection resources per BWP to be at least X >=3 when Lmax > 4.  Any impliciations on maximum number of failure detection resources per frequency range need to be discusssed with RLM track.
Proposal 3: If proposal 1 is not accepted, accept the proposal to use the shortest SS periodicity associated with CORESETs and CORESET ID to determine the subset of failure detection resources in CR “failure detection resources for BFR”. [3]
Proposal 4: UE applies the same spatial filter as the PRACH transmission K symbols after receiving the gNB response, where K =0.
Proposal 5: in CBRA, UE applies the same spatial filter as the PRACH transmission K symbols after completion of RACH procedure initiated due to beam failure recovery, where K =0.
Proposal 6: adopt the CR on “DRAFT CR on PUCCH Spatial Relation” [4]
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