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1. Introduction
In this contribution, we discuss the configuration of cell info and csi-RS-for-tracking in TCI state which has been raised up during the ASN.1 review [1]. 
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2. Discussion
Cell info
TCI-state is defined to configure the QCLed DL reference signal and the corresponding QCL type. In the current TCI-state, cell info is introduced to allow the indication of a QCLed reference signal across from another serving cell. Four QCL types are defined in RAN1:
-	‘QCL-TypeA’: {Doppler shift, Doppler spread, average delay, delay spread}
-	‘QCL-TypeB’: {Doppler shift, Doppler spread}
-	‘QCL-TypeC’: {average delay, Doppler shift}
-	‘QCL-TypeD’: {Spatial Rx parameter}
It should be noted that according to RAN1, only for QCL-typeD, the reference signal can be located on another serving cell. The related agreements and description in RAN1 are copied in the following:
Agreement(RAN1#90bis): 
The following P/SP/AP CSI-RS signaling options are supported:
	QCL parameter
	Reference RS
	Target RS
	Signalling mode
	Reference RS and Target RS should belong to the same CC/BWP or not

	Spatial
	SSB
	P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB
	SP CSI-RS
	SP CSI-RS activation signal

	Can be on different CCs/BWPs

	Spatial
	P CSI-RS
	Another P CSI-RS
	RRC

	Can be on different CCs/BWPs

	Spatial
	SSB or P/SP CSI-RS
	AP CSI-RS
	RRC or RRC+MAC CE for configuration,
indication with DCI
	Can be on different CCs/BWPs



TCI state for aperiodic CSI-RS resource(38.214 5.2.1.5.1)
-	For each aperiodic CSI-RS resource associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of QCL-Info-AperiodicReportingTrigger which contains a list of references to TCI-RS-SetConfig's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a TCI-RS-SetConfig in the list is configured with a reference to an RS associated with ‘QCL-TypeD’, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic or semi-persistent located in the same or different CC/DL BWP.
TCI state for periodic CSI-RS resource(5.2.2.3.1):
-	QCL-InfoPeriodicCSI-RS contains a reference to a TCI-RS-SetConfig indicating QCL source RS(s). If the TCI-RS-SetConfig is configured with a reference to an RS with ‘QCL-TypeD’ association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP.
Given the above, it’s better to add a note that the cell can be another serving cell other than the serving cell in which the TCI-State is configured only for the case of QCL-TypeD.
Proposal 1: Add a note that the cell can be a serving cell other than the serving cell in which the TCI-State is configured only for the case of QCL-TypeD.
csi-RS-for-tracking
[bookmark: _GoBack]In the current structure, csi-RS-for-tracking is listed as one choice of reference signal and set a NZP-CSI-RS-ResourceSet as a QCL resource. The CSI-RS defined in RAN1 can be used for time/frequency tracking, CSI computation, L1-RSRP computation (i.e. beam management), etc. in RAN1. So it can be seen that csi-RS-for-tracking is one type of CSI-RS. 
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Meanwhile, two parameters “repetition” and “trs-Info” are defined in RAN1 and captured in the configuration of NZP-CSI-RS-ResourceSet as illustrated above. With the combination of these two IEs, the UE can know clearly about the purpose of the NZP-CSI-RS resources configured within the NZP-CSI-RS-ResourceSet, e.g for tracking, for beam management or for CSI computation. For instance, if the set is configured with “trs-Info” but without “repetition”, the resources within the set is used for tracking. If the set is configured with “repetition” but without “trs-Info”, the resources within the set is used for beam management. If the set is configured with neither “trs-Info” nor “repetition”, the resources within the set are used for CSI computation. In addition, after discussion at RAN1#92, the allowed reference signal for QCL source (SSB or CSI-RS) with the corresponding QCL Type are listed exhaustively for each RS type (38.214 section 5.1.5):
A UE should expect only the following QCL-Type configurations in TCI-RS-Set:
-	If a CSI-RS resource is in a CSI-RS resource set configured with higher layer parameter TRS-Info, the UE should only expect ‘QCL-TypeC’ or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource is in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ or ‘QCL-TypeB’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	If a CSI-RS resource in a CSI-RS resource set is configured with higher layer parameter CSI-RS-ResourceRep, the UE should only expect ‘QCL-TypeA’ configuration with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeC’ and ‘QCL-TypeD’} configurations with SS/PBCH block or {QCL-TypeD} with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep..
-	For the DM-RS of CORESET scheduling the PDSCH, the UE should only expect ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with CSI-RS in a CSI-RS resource set configured with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep.
-	For the DM-RS of PDSCH, the UE should only expect ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep or ‘QCL-TypeA’ configuration with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter TRS-Info or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a CSI-RS resource set with higher layer parameter TRS-Info or ‘QCL-TypeD’ with a CSI-RS resource in a CSI-RS resource set configured with higher layer parameter CSI-RS-ResourceRep or {‘QCL-TypeA’ and ‘QCL-TypeD’} configuration with CSI-RS resource in a CSI-RS resource set configured without higher layer parameter TRS-Info and without CSI-RS-ResourceRep.
Besides, after checking 38.214, there’s no case that a NZP-CSI-RS-ResourceSet is set as a QCL resource. So given the above, it is sufficient to have csi-rs and ssb as choices for referred QCL resource. The UE can tell whether the referred CSI-RS is for the purpose of tracking, CSI computation, or beam management from the combination of “repetition” and “trs-Info” in the resource set in which the referred CSI-RS is configured. In other words, the choice of csi-RS-for-tracking can be removed from the TCI-State.
Proposal 2: Remove the choice of csi-RS-for-tracking from TCI-State.
3. Conclusion and proposals
In this contribution, the configuration of cell info and csi-RS-for-tracking in TCI state is discussed with the following proposals:
Proposal 1: Add a note that the cell can be a serving cell other than the serving cell in which the TCI-State is configured only for the case of QCL-TypeD.
Proposal 2: Remove the choice of csi-RS-for-tracking from TCI-State.
A draft CR is prepared in our companion contribution [1].
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