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Discussion and Proposal
In the RAN1 UE capability 2-62, definition of the maximum number of downlink RS resources is as follows [1]:
	#
	FG
	Components
	RAN decision

	2-62
	Max number of downlink RS resources used for QCL type-D in the active TCI states and active spatial relation info
	Max number of downlink RS resources in the active TCI states and active spatial relation info per CC
Note: Reference relationship follows 2-4/2-60
	Optional with capability signaling 
Candidate value set: {1,2,4,8,14}



Same definition is found as part of parameter spatialRelations, maxNumberDL-RS-QCL-TypeD, in 38.306 [2].
TS38.214 subclause 5.1.6.1.1 [3], CSI-RS for tracking uses the resources in sets of two and four, where the set of four is twice the set of two:
	Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:
-	the time-domain locations of the two CSI-RS resources in a slot, or of the four CSI-RS resources in two consecutive slots (which are the same across two consecutive slots), as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of



-	, , or for frequency range 1 and frequency range 2,







-	, , , , ,  or  for frequency range 2.



[bookmark: _Toc5285284][bookmark: _Hlk535242404]It is currently unclear if the 
· “two CSI-RS resources in a slot” counts as one or two against the FG2-62, and
· “four CSI-RS resources in two consecutive slots” counts as one, two or four against the FG2-62
When taking the FG2-62 at its face value, a TRS would consume 2 or 4 RS resources from the UE’s indicated FG2-62 capability, depending on the TRS configuration. However, the TRS can also be understood as one RS structure, and a TRS could be understood to consume a single RS resource from the UE’s indicated FG2-62 capability, no matter what the actual TRS configuration. Having a minimum supported value of 1 in the UE capability signalling would support the latter interpretation.
Proposal 1: The correct interpretation of the FG2-62 relation to TRS is that a configured TRS counts as one against the UE’s reported FG2-62 capability
Proposal 2: Clarify the FG2-62 correspondingly, as well as parameter spatialRelations in 38.306. 
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Annex – RRC configuration of the NZP-CSI-RS [4]
[bookmark: _Toc5285332]–	NZP-CSI-RS-ResourceSet
The IE NZP-CSI-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their IDs) and set-specific parameters.
NZP-CSI-RS-ResourceSet information element
-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCESET-START
NZP-CSI-RS-ResourceSet ::=          SEQUENCE {
    nzp-CSI-ResourceSetId               NZP-CSI-RS-ResourceSetId,
    nzp-CSI-RS-Resources                SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,
    repetition                          ENUMERATED { on, off }          OPTIONAL,   -- Need S
    aperiodicTriggeringOffset           INTEGER(0..6)                   OPTIONAL,   -- Need S
    trs-Info                            ENUMERATED {true}               OPTIONAL,   -- Need R
    ...
}

-- TAG-NZP-CSI-RS-RESOURCESET-STOP
-- ASN1STOP

	NZP-CSI-RS-ResourceSet field descriptions

	aperiodicTriggeringOffset
Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. The value 0 corresponds to 0 slots, value 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16 slots, value 6 corresponds to 24 slots. When the field is absent the UE applies the value 0.

	nzp-CSI-RS-Resources
NZP-CSI-RS-Resources associated with this NZP-CSI-RS resource set (see TS 38.214 [19], clause 5.2). For CSI, there are at most 8 NZP CSI RS resources per resource set.

	repetition
Indicates whether repetition is on/off. If the field is set to off or if the field is absent, the UE may not assume that the NZP-CSI-RS resources within the resource set are transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol (see TS 38.214 [19], clauses 5.2.2.3.1 and 5.1.6.1.2). Can only be configured for CSI-RS resource sets which are associated with CSI-ReportConfig with report of L1 RSRP or "no report".

	trs-Info
Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same. If the field is absent or released the UE applies the value false (see TS 38.214 [19], clause 5.2.2.3.1).



[bookmark: _Toc5285330]–	NZP-CSI-RS-Resource
The IE NZP-CSI-RS-Resource is used to configure Non-Zero-Power (NZP) CSI-RS transmitted in the cell where the IE is included, which the UE may be configured to measure on (see TS 38.214 [19], clause 5.2.2.3.1).
NZP-CSI-RS-Resource information element
-- ASN1START
-- TAG-NZP-CSI-RS-RESOURCE-START

NZP-CSI-RS-Resource ::=             SEQUENCE {
    nzp-CSI-RS-ResourceId               NZP-CSI-RS-ResourceId,
    resourceMapping                     CSI-RS-ResourceMapping,
    powerControlOffset                  INTEGER (-8..15),
    powerControlOffsetSS                ENUMERATED{db-3, db0, db3, db6}                 OPTIONAL,   -- Need R
    scramblingID                        ScramblingId,
    periodicityAndOffset                CSI-ResourcePeriodicityAndOffset                OPTIONAL,   -- Cond PeriodicOrSemiPersistent
    qcl-InfoPeriodicCSI-RS              TCI-StateId                                     OPTIONAL,   -- Cond Periodic
    ...
}

-- TAG-NZP-CSI-RS-RESOURCE-STOP
-- ASN1STOP

	NZP-CSI-RS-Resource field descriptions

	periodicityAndOffset
Periodicity and slot offset sl1 corresponds to a periodicity of 1 slot, sl2 to a periodicity of two slots, and so on. The corresponding offset is also given in number of slots (see TS 38.214 [19], clause 5.2.2.3.1). Network always configures this field for periodic and semi-persistent NZP-CSI-RS-Resource (as indicated in CSI-ResourceConfig). A change of configuration between periodic or semi-persistent and aperiodic for a NZP-CSI-RS-Resource is not supported without a release and add..

	powerControlOffset
Power offset of PDSCH RE to NZP CSI-RS RE. Value in dB (see TS 38.214 [19], clauses 5.2.2.3.1 and 4.1).

	powerControlOffsetSS
Power offset of NZP CSI-RS RE to SSS RE. Value in dB (see TS 38.214 [19], clause 5.2.2.3.1).

	qcl-InfoPeriodicCSI-RS
For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type. For periodic CSI-RS, the source can be SSB or another periodic-CSI-RS. Refers to the TCI-State which has this value for tci-StateId and is defined in tci-StatesToAddModList in the PDSCH-Config included in the BWP-Downlink corresponding to the serving cell and to the DL BWP to which the resource belongs to (see TS 38.214 [19], clause 5.2.2.3.1).

	resourceMapping
OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource.

	scramblingID
Scrambling ID (see TS 38.214 [19], clause 5.2.2.3.1).



	Conditional Presence
	Explanation

	Periodic
	[bookmark: _Hlk513554385][bookmark: _Hlk513554637]The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise.

	PeriodicOrSemiPersistent
	The field is optionally present, Need M, for periodic and semi-persistent NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise.
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