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1 Introduction
This document discusses several issues with cell and BWP in CSI-MeasConfig and TCI-State.
2 Discussion
2.1 Which cell are CSI reports sent on?
In 38.331 v15.1.0, CSI-MeasConfig is defined as follows:


[image: image1]
For reports on PUCCH (periodic or semi-persistent), PUCCH resources are defined in the corresponding CSI-ReportConfig using a list of PUCCH-CSI-Resource which do not include any explicit cell information. Since the PUCCH-CSI-Resource is only relevant to a configuration of a cell, it is reasonable to consider that the report is sent in the cell where the CSI-ReportConfig is included.

For reports on PUSCH (semi-persistent or aperiodic), there is no resource information in the configuration. The report will only be sent following the transmission of a DCI with 'CSI request' field, which can include carrier information in the case format 0_1 is used. From this perspective, the report should be sent on the carrier indicated by the DCI command which triggers the report.

Proposal 1: Clarify that for reports on PUSCH:

1)
the DCI that triggers the report determines on which cell the report is sent (according to RAN1 specifications)
2)
that DCI is sent on the cell where the CSI-AperiodicTriggerStateList, for aperiodic reporting, or where CSI-SemiPersistentOnPUSCH-TriggerStateList (semi-persistent) is included. This is the same as the cell on which the corresponding CSI-ReportConfig is included.
2.2 References to TCI-states
In current 38.331n TCI-States are instantiated in tci-StatesToAddModList, within PDSCH-Config, which is included in BWP-DownlinkDedicated, so there is a list of TCI-States per DL BWP per cell.
TCI-StateId is used in

1)
tci-StatesPDCCH in ControlResourceSet, which is instantiated in controlResourceSetToAddModList in PDCCH-Config, which is also in BWP-DownlinkDedicated
2)
qcl-info in CSI-AperiodicTriggerStateList, is per NZP-CSI-RS-Resource in the selected NZP-CSI-RS-ResourceSet in the CSI-ResourceConfig for channel measurement associated to an aperiodic CSI-ReportConfig associated to a CSI-AperiodicTriggerState
3)
qcl-InfoPeriodicCSI-RS in a periodic NZP-CSI-RS-Resource
For 1), it seems reasonable that a TCI-StateId used in tci-StatesPDCCH inside a BWP-DownlinkDedicated refers to the TCI-State in tci-StatesToAddModList included in the same BWP-DownlinkDedicated.
Proposal 2: Clarify that TCI-StateId used in tci-StatesPDCCH inside a BWP-DownlinkDedicated refers to the TCI-State in tci-StatesToAddModList included in the same BWP-DownlinkDedicated.

For 2), it can be questioned whether TCI-StateId in qcl-info in CSI-AperiodicTriggerStateList refers to

a)
TCI-States in the cell where CSI-AperiodicTriggerStateList is included, i.e. the cell of the trigger
b)
TCI-States in the cell indicated by carrier in the CSI-ReportConfig corresponding to the report, i.e. the cell of the resource.
Also, another question is to which DL BWP is belongs. Currently, there is no explicit indication of DL BWP except in the CSI-ResourceConfig.
Proposal 3: Clarify that qcl-Info in CSI-AperiodicTriggerStateList refers to TCI-States defined in PDSCH-Config of the serving cell and BWP where the resources are located.

For 3), it seems reasonable that TCI-StateId used in qcl-InfoPeriodicCSI-RS in a periodic NZP-CSI-RS-Resource refers to the cell in which the NZP-CSI-RS-Resource is included and to the DL BWP indicated in the CSI-ResourceConfig in which that NZP-CSI-RS-Resource is used.
Proposal 4: Clarify that TCI-StateId used in qcl-InfoPeriodicCSI-RS in a periodic NZP-CSI-RS-Resource refers to the cell in which the NZP-CSI-RS-Resource is included and to the DL BWP indicated in the CSI-ResourceConfig in which that NZP-CSI-RS-Resource is used.
2.3 BWP Id for (N)ZP-CSI-RS-ResourceConfig
Currently, NZP-CSI-RS-ResourceConfig and ZP-CSI-RS-ResourceConfig include a resourceMapping field, that includes a freqBand of type CSI-FrequencyOccupation defined as:
CSI-FrequencyOccupation ::=



SEQUENCE {


-- PRB where this CSI resource starts in relation to PRB 0 of the associated BWP. 


-- Only multiples of 4 are allowed (0, 4, ...)


startingRB







INTEGER (0..maxNrofPhysicalResourceBlocks-1),


-- Number of PRBs across which this CSI resource spans. Only multiples of 4 are allowed. The smallest configurable 


-- number is the minimum of 24 and the width of the associated BWP.


nrofRBs








INTEGER (24..maxNrofPhysicalResourceBlocks),


...

}

The yellow highligted part indicate that the meaning of startingPRB depends on the associated BWP.

Neither NZP-CSI-RS-ResourceConfig nor ZP-CSI-RS-ResourceConfig include any indication of DL BWP. The "associated DL BWP" is determined by:

-
for ZP-CSI-RS-ResourceConfig, the DL BWP where ZP-CSI-RS-ResourceConfig is defined

-
for NZP-CSI-RS-ResourceConfig, 

-
the DL BWP indicated in the CSI-ResourceConfig where the NZP-CSI-RS-ResourceConfig is used

-
the DL BWP indicated in the TCI-State where the NZP-CSI-RS-ResourceConfig is used

It was commented during ASN.1 review that if the same NZP-CSI-RS-ResourceConfig would be referred from two different NZP-CSI-RS-ResourceConfig, this would effectively be two different resources so that the network could configure more resources than agreed by RAN1. 

However, the limitations agreed by RAN1 could equally be captured in procedure text/field description, and the network would be expected to follow the limitations captured. Besides, if the same parameters in NZP-CSI-RS-ResourceConfig are used for multiple BWP, keeping the BWP ID in the CSI-ResourceConfig could save some signalling.

Proposal 5: Capture RAN1 agreed limitations, (e.g. number of NZP CSI-RS resources per set for CSI reporting, number of NZP CSI-RS resources per set for beam management, number of NZP CSI-RS resources per BWP for CSI reporting, etc) in field descriptions.
It was also commented that if DL BWP would be included in NZP-CSI-RS-ResourceConfig, it could be removed from CSI-ResourceConfig and from TCI-State. This is correct but it is not clear whether there would be any advantage.

Proposal 6: Keep the current structure with BWP ID in CSI-ResourceConfig, unless there is some clear benefit to change. 
A CR associated with proposals 1 to 4 is provided in [1].
3 Conclusion

We propose the following:
Proposal 1: Clarify that for reports on PUSCH:

1)
the DCI that triggers the report determines on which cell the report is sent (according to RAN1 specifications)
2)
that DCI is sent on the cell where the CSI-AperiodicTriggerStateList, for aperiodic reporting, or where CSI-SemiPersistentOnPUSCH-TriggerStateList (semi-persistent) is included. This is the same as the cell on which the corresponding CSI-ReportConfig is included.
Proposal 2: Clarify that TCI-StateId used in tci-StatesPDCCH inside a BWP-DownlinkDedicated refers to the TCI-State in tci-StatesToAddModList included in the same BWP-DownlinkDedicated.

Proposal 3: Clarify that qcl-Info in CSI-AperiodicTriggerStateList refers to TCI-States defined in PDSCH-Config of the serving cell and BWP where the resources are located.

Proposal 4: Clarify that TCI-StateId used in qcl-InfoPeriodicCSI-RS in a periodic NZP-CSI-RS-Resource refers to the cell in which the NZP-CSI-RS-Resource is included and to the DL BWP indicated in the CSI-ResourceConfig in which that NZP-CSI-RS-Resource is used.
Proposal 5: Capture RAN1 agreed limitations, (e.g. number of NZP CSI-RS resources per set for CSI reporting, number of NZP CSI-RS resources per set for beam management, number of NZP CSI-RS resources per BWP for CSI reporting, etc) in field descriptions.

Proposal 6: Keep the current structure with BWP ID in CSI-ResourceConfig, unless there is some clear benefit to change. 
A CR associated with proposals 1 to 4 is provided in [1].
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