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1. Introduction
This contribution continues the discussion of beam management remaining issues. 
2. Beam Failure Detection Set determination
It is specified that the network configures at most 2 detection resources (q0) per BWP for beam failure detection. Further, for each DL BWP, a UE can be provided up to 3 control resource sets by higher layer signalling according to 38.213. The criteria for determining 2 beam failure detection resources when 3 CORESETs are configured is not clear. A requirement for the BFD set determination, is that the gNB and UE has the same understanding of the set  for efficient operation. One option is to derive the RSs from the CORESET IDs, such as based on the lowest 2 CORESET IDs. However, the lowest 2 CORESET IDs, may have a longer monitoring periodicity, or the corresponding RSs may have a longer periodicity. Latency in Beam Failure Recovery (BFR) and resource efficiency can be improved if rule is based on CORESET monitoring periodicity and RS periodicity. Based on the above discussion we have the following proposal. 
Proposal 1: A rule should be defined to choose BFD set from the RSs of the configured CORESET. In the case when 3 CORESETS are configured and failureDetectionResources are not configured, the 2 RS can be obtained from the CORESETs associated with the search spaces with the lowest monitoring periodicity. In case of multiple CORESETS with associated search spaces with same lowest periodicity, conflict can be resolved based on RS periodicity associated with CORESETS, followed by CORESET ID.
Text Proposal 38.213 Subclause 6 with clarification for BFD set determination from CORESET TCI states:
--------------------------------------------------------- Beginning of change ---------------------------------------------------------

The UE expects the set [image: ] to include up to two RS indexes and, if there are two RS indexes, the set [image: ] includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects single port RS in the set . For the case where there are more than two control resource sets, the set [image: C:\Users\kvenugo\WorkSpace\3gppNR\Rel_15_f20\38213-f20\38213-f20_files\image040.gif] shall be determined to include two RS indexes first based on the CORESETS whose associated search spaces have lowest CORESET monitoring periodicity, followed by RS periodicity. For conflict resolution in determining RS indexes, CORESET ID may be subsequently used.
3. Default PUCCH and PUSCH beam after BFR response
In [1], default PUCCH beam follows PRACH beam after receiving BFR response and till UE receives an activation or reconfiguration of spatial relation of corresponding PUCCH resource(s). 
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
As one FFS in above working assumption, the vaule of K needs to be specified. 
Proposal 2: Support K=28 symbols in the following 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)

In addition, default beam for PUSCH scheduled by DCI format 0_1 also needs to be specified, since PUSCH may carry beam report based on A-CSI-RS to reselect DL/UL beams. For best reliability, default beam of SRS for PUSCH can also follow PRACH beam after receiving BFR response and till UE receives an activation or reconfiguration of spatial relation info of corresponding SRS resource(s).
Proposal 3: K symbols after successfully receiving BFR gNB response, SRS resource(s) for codebook or non-codebook based PUSCH beam indication shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of corresponding SRS resource(s)
· K=28 symbols

4. Action time for aperiodic RS to update spatial relation
In current spec, A-CSI-RS transmission can update spatial relation of A-SRS, which can further update spatial relation of SRS for PUSCH. In addition, the spec has no restriction on using A-CSI-RS and A-SRS transmission to update spatial relation of other channels, e.g. PUCCH. However, an action time needs to be defined such that both gNB and UE are in sync on when the updated spatial relation is ready to use.  
Proposal 4: When the A-SRS transmission is used to update spatial relation, an action time is defined as X symbols after the end of A-SRS. Both gNB and UE assume updated spatial relation is ready after the action time
· X=0 symbol

Proposal 5: When the A-CSI-RS transmission is used to update spatial relation, action time is defined as Y symbols after the end of A-CSI-RS. Both gNB and UE assume updated spatial relation is ready after the action time
· Y reuses UE capability value of beam report timing in FG 2-25

	2-25
	Beam reporting timing
	1. The number of symbols, Xi, between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RBi, where
i is the index of SCS, i=1,2,3,4 corresponding to 15,30,60,120 kHz SCS.
	2-24
	Yes
	Beam reporting time capability is not known by gNB
	Type 1
	N.A.
	N.A.
	
	
	RAN1/4
	Candidate value sets: 
X1 is {2, 4, 8}
X2 is {4,8, 14}
X3 is { 8,14, 28}
X4 is{14,28, 56}

	Candidate value sets: []
X1 is {2, 4, 8}
X2 is {4,8, 14, [28]}
X3 is { 8,14, 28}
X4 is{14,28, 56}



5. Clarification of Active TCI States
It has been agreed that A-CSI-RS can serve as QCL source of PDSCH. However, gNB currently can activate up to 64 triger states for an A-CSI-RS resource, which can have different TCI states across different trigger states. The same A-CSI-RS can dynamically change TCI state according to different trigger states. Therefore, when an A-CSI-RS serves as the QCL source in a TCI state selected for PDSCH, the effective indicated active DL beams can be expanded to up to 64. This greatly affects UE complexity on memory budget and DL RS tracking. At least for UE supporting 1 active TCI state, it would be critical to clarify that each distinct TCI state of A-CSI-RS should be counted as one active TCI state.   
Proposal 6: Further clarify the active TCI state in FG 2-4 as below
· For UEs supporting single active TCI, if selected TCI state contains A-CSI-RS,  the A-CSI-RS of interest can only be configured with single TCI state available for DCI triggering

Proposed change in UE capability.:
	2-4
	TCI states for PDSCH
	1. Support number of active TCI states per BWP per CC , including control and data
2. maximum number of configured TCI states per CC for PDSCH
NOTE: For UEs supporting single active TCI, if selected TCI state contains A-CSI-RS,  the A-CSI-RS can only be configured with single TCI state available for DCI triggering
	2-1
	Yes
	Only one TCI state can be supported

	Type 1 
	N.A. 
	N.A.
	
	Note: UE is required to track only the active TCI states
	
	Component-1: Candidate value set: {1, 2, 4, 8 }
Component-2: candidate value set: {4, 8, 16, 32, 64, [128]}
UE is mandated to signal 64 
	Component-1: Candidate value set: {1, 2, 4, 8 }
Component-2: candidate value set: {4, 8, 16, 32, 64, 128}
UE is mandated to signal [64, 128] for FR2 and FFS the values for FR1





6. Conclusion
Proposal 1: A rule should be defined to choose BFD set from the RSs of the configured CORESET. In the case when 3 CORESETS are configured and failureDetectionResources are not configured, the top 2 RS can be obtained from the CORESETs associated with the search spaces with the lowest monitoring periodicity. In case of multiple CORESETS with associated search spaces with same lowest periodicity, conflict can be resolved based on RS periodicity associated with CORESETS, followed by CORESET ID.
Proposal 2: Support K=28 symbols in the following 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)

Proposal 3: K symbols after successfully receiving BFR gNB response, SRS resource(s) for codebook or non-codebook based PUSCH beam indication shall use the same spatial filter as the PRACH transmission until the UE receives an activation or reconfiguration of spatial relation info of corresponding SRS resource(s)
· K=28 symbols

Proposal 4: When the A-SRS transmission is used to update spatial relation, an action time is defined as X symbols after the end of A-SRS. Both gNB and UE assume updated spatial relation is ready after the action time
· X=0 symbol

Proposal 5: When the A-CSI-RS transmission is used to update spatial relation, action time is defined as Y symbols after the end of A-CSI-RS. Both gNB and UE assume updated spatial relation is ready after the action time
· Y reuses UE capability value of beam report timing in FG 2-25

Proposal 6: Further clarify the active TCI state in FG 2-4 as below
· [bookmark: _GoBack]For UEs supporting single active TCI, if selected TCI state contains A-CSI-RS,  the A-CSI-RS of interest can only be configured with single TCI state available for DCI triggering
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