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Introduction
For RRM test cases in NR we need to provide general configurations for multiple parameters, even if those are not part of the requirements being tested. TCI states should be configured for both FR1 and FR2.  	
Discussion
By design NR has a lot more parameters that need to be explicitly configured as compared to E-UTRA. One example, is that TCI state would need to be configured.  Note that this would needed in FR2, to define which beams UE would use. Another benefit, even in FR1, of configuring TCI state is that in case no RLM-RS are configured the UE will perform cell-RLM based on activated TCI state of PDCCH.  
Proposal 1: RRM test cases should specify TCI states.
TCI states need to be configured for each of PDCCH/PDSCH/PUCCH/PUSCH. Before the reception of an activation command for configured TCI states, the UE can assume that DM-RS ports of PDSCH of serving cell are quasi co-located with the SS/PBCH block determined in the initial access procedure with respect to 'QCL-TypeA', and when applicable, also with respect to 'QCL-TypeD'.
Furthermore, 38.214 mandates the TCI states in RRC for PDCCH/PDSCH are QCL’ed with CSIRS, as per the following text, which warrants us to define the NZP-CSI-RS-ResourceSet

For the DM-RS of PDCCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location
type(s):
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-
Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-
Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured
with higher layer parameter repetition, or
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter
trs-Info and without higher layer parameter repetition, when 'QCL-TypeD' is not applicable.

For the DM-RS of PDSCH, the UE shall expect that a TCI-State indicates one of the following quasi co-location
type(s):
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-
Info and, when applicable, 'QCL-TypeD' with the same CSI-RS resource, or
- 'QCL-TypeA' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-
Info and, when applicable, 'QCL-TypeD' with a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured
with higher layer parameter repetition, or
- QCL-TypeA' with CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter
trs-Info and without repetition and, when applicable, 'QCL-TypeD' with the same CSI-RS resource.

Thus, we need to define CSI-RS resource to which each channel is QCL’ed. To relate all channels back to a SSB we will need to provide a QCL relation between CSI-RS resource and SSB. 
Proposal 2: Define one CSI-RS resource QCL’ed to each SSB. 
For test cases which have only one AoA, and hence one SSB, we would need to define one CSI-RS resource QCL’ed to that CSI-RS resource. For test cases with two AoA, hence two SSB’s, we will need to define two CSI-RS resources; once QCL’ed to each of the SSB’s.
We need to define four TCI states: defining QCL relation to SSB0, SSB1, CSI-RS0 and CSI-RS1. 
[bookmark: _Ref528865213]Table 2‑1: TCI States
	Parameter
	TCI State 0
	TCI State 1
	TCI State 2
	TCI State 3

	tci-StateId
	Id0
	Id1
	Id2
	Id3

	qcl-Type1
	typeC
	typeC
	typeA
	typeA

	qcl-Type2Note1
	typeD
	typeD
	typeD
	typeD

	referenceSignal
	SSB0
	SSB1
	CSI-RS0
	CSI-RS1

	Note1: qcl-Type2 of typeD only where applicable. For RRM test cases, this will be only in FR2


 
We also need to define two NZP-CSI-RS resources 
[bookmark: _Ref528865235]Table 2‑2: NZP CSI-RS resources
	Parameter
	CSI-RS0
	CSI-RS1

	nzp-CSI-RS-ResourceId
	CSI-RSID0
	CSI-RSID1

	resourceMapping
	TBD
	TBD

	powerControlOffset
	0
	0

	scramblingID
	0
	0

	periodicityAndOffset
	Slots640Note1
	Slots640Note1

	qcl-InfoPeriodicCSI-RS
	Id0
	Id1

	Note1: The offset here is TBD and may be implementation dependent



Note that qcl-InfoPeriodicCSI-RS in the table above describes the QCL relation between CSI-RS resource and SSB’s.

Proposal 3: Define TCI states and NZP-CSI resources as defined in Table 2‑1 and Table 2‑2.
With the above definitions the UE can be configured with two TCI states with one of them active at a given time. 
Since we are assuming that PDCCH and PDSCH are QCL’d to the same resource, the UE will not need switch between beams going from control to data. Thus, for RRM testing we can set the timing parameter K0=0.
Proposal 4: Set K0=0 for RRM tests.


Conclusions
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