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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#92bis meeting, the agreement regarding CSI-RS is as following:
Agreement
· The UE expects that all the CSI resources of a resource set are configured with the same starting RB and number of RBs and the same CDM-type.
· FFS: Other parameters

In this contribution, we mainly address the FFS issues.
2 Discussion
2.1 Background on CSI-RS configuration
The RRC parameters for CSI-RS resource is captured in IE NZP-CSI-RS-Resource as following:
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The content of IE CSI-RS-ResourceMapping is as following:
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The content of IE CSI-ResourcePeriodicityAndOffset is as following:
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Regarding the usage of a CSI-RS resource set, the corresponding RRC parameter is captured in IE NZP-CSI-RS-ResourceSet as following:
[image: ]
It can be concluded that the purpose of CSI-RS resource set is for beam management or time/frequency tracking(TRS).
2.2 Parameter restriction for beam management
For a CSI-RS resource set used for beam management, there are four parameters without clear agreement on the restriction: density, powerControlOffset, PowerControlOffsetSS, frquencyDomainAllocation.
Regarding the density, if the CSI-RS is configured with 1/2 port, the available density for beam management can be 0.5 or 1. As the beam management CSI-RS is to compare the power of different beams, which is reflected by different NZP CSI-RS resources, it is fair to keep the same density for the CSI-RS resources within the CSI-RS resource set, as the average among different CSI-RS REs will impact the measured RSRP. So here is our proposal:
Proposal 1: The density should be set the same for all the CSI-RS resources within a CSI-RS resource set for beam management.
Regarding powerControlOffset and PowerControlOffsetSS, they are used to indicate the power difference between CSI-RS and PDSCH, and CSI-RS and SS, respectively. Different power offsets for different beams can facilitate biased beam selection, which is useful for load balancing among different beams. So we prefer that there is no restriction for these two parameters, and it is up to gNB implementation to set the suitable power for each beam.
Proposal 2: PowerControloffset and PowerControlOffsetSS can be different for different CSI-RS resources within a CSI-RS resource set for beam management.
[bookmark: _GoBack]Regarding the frequencyDomainAllocation, it indicates the occupied subcarriers for a CSI-RS resource. There will be other signals/channels multiplexed with CSI-RS in a same symbol, and it is difficult to guarantee the same subcarriers among different symbols. So we prefer to give gNB more scheduling freedom for subcarrier allocation. 
Proposal 3: FrequencyDomainAllocaiton can be different for different CSI-RS resources within a CSI-RS resource set for beam management.
2.3 Parameter restriction for TRS
For a CSI-RS resource set for TRS, there are already clear agreement in the specification that FrequencyDomainAllocation, PowerOffset, PowerOffsetSS should be set the same for all CSI-RS resources within a CSI-RS resource set.
3 Conclusion
In this contribution, we discussed the CSI-RS remaining issues, and our proposals are as following:
Proposal 1: The density should be set the same for all the CSI-RS resources within a CSI-RS resource set for beam management.
Proposal 2: Poweroffset and PowerOffsetSS can be different for different CSI-RS resources within a CSI-RS resource set for beam management.
Proposal 3: FrequencyDomainAllocaiton can be different for different CSI-RS resources within a CSI-RS resource set for beam management.
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NZB-CSI-RS-ResourceSet SEQUENCE {

nzp-CSI-ResourceSetId NZP-CSI-RS-ResourceSetld,

- NZP-CSI-RS-Resources assocaited with this NZP-CSI-RS resource set.
- Corresponds to L1 parameter 'CSI-RS-ResourceConfigList' (see 38.214, section 5.2)

- For CSI, there are at most 8 NZP CSI RS resources per resource set

nzp-CSI-RS-Resources SEQUENCE (STZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-Resourceld,

Indicates whether repetition is on/off. If set to set to 'OFF', 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.

Corresponds to L1 parameter 'CSI-RS-ResourceRep' (see 38.214, sections 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 RSRE or “no report”
repetition ENUMERATED { on, off } OPTIONAL,

- 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. When the field is absent the UE applies the value 0.
- Corresponds to L1 parameter 'Aperiodic-NZP-CSI-RS-TriggeringOffset' (see 38,214, section FES Section)

aperiodicTriggeringOftset INTEGER(0. .4) OPTIONAL,
Need S

- Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same.
- Corresponds to L1 parameter 'TRS-Info' (see 38.214, section 5.2.2.3.1)
trs-Info ENUMERATED {true} OPTIONAL,
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