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1 Introduction

In discussion at RAN2#101bis, the proposed changes of [1] were considered, and two changes relating to the introduction of BWP-Id and ServCellIndex to PUCCH-SpatialRelationInfo and SRS-Resource were not agreed.  This document further discusses the proposed changes.
2 Discussion

Background
The proposed changes from [1] are as follows:
PUCCH-SpatialRelationInfo ::=



SEQUENCE {


pucch-SpatialRelationInfoId




PUCCH-SpatialRelationInfoId,


-- The carrier which the RS is located in. If the field is absent, it applies to the serving cell in which the PUCCH is configured


cell





ServCellIndex




















OPTIONAL,
-- Need S


-- The DL BWP which the RS is located in. 


bwp-Id





BWP-Id





















OPTIONAL, -- Cond CSI-RS-Indicated


referenceSignal 






CHOICE {



ssb-Index








SSB-Index,



csi-RS-Index







NZP-CSI-RS-ResourceId,



srs










SRS-ResourceId


},


pucch-PathlossReferenceRS-Id 



PUCCH-PathlossReferenceRS-Id,


p0-PUCCH-Id








P0-PUCCH-Id,


closedLoopIndex







ENUMERATED { i0, i1 }

}

SRS-Resource ::= 





SEQUENCE {


srs-ResourceId






SRS-ResourceId,

[...intervening portions deleted...]

-- Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS


-- Corresponds to L1 parameter 'SRS-SpatialRelationInfo' (see 38.214, section 6.2.1)


-- The carrier which the RS is located in. If the field is absent, it applies to the serving cell in which the SRS is configured


cell





ServCellIndex




















OPTIONAL,
-- Need S


-- The DL BWP which the RS is located in. 


bwp-Id





BWP-Id





















OPTIONAL, -- Cond CSI-RS-Indicated


spatialRelationInfo





CHOICE {



ssb-Index







SSB-Index,



csi-RS-Index








NZP-CSI-RS-ResourceId,



srs









SRS-ResourceId


}




























OPTIONAL,
-- Need R


...

}

BWP-Id for CSI-RS

Currently, NZP-CSI-RS-ResourceId is scoped per cell, not per BWP.  This may suggest that when a CSI-RS resource is indicated by NZP-CSI-RS-ResourceId, no corresponding BWP-Id would be needed.  However, to interpret the starting PRB inside the CSI-RS-ResourceMapping, a BWP ID is necessary, so when the CSI-RS configuration may be referred to from a different BWP, it is needed to provide an associated BWP-Id.  This could be done in at least three ways:

1. Modify the NZP-CSI-RS-ResourceId to be per BWP, with a constraint that IDs cannot be reused within the same serving cell, so the BWP-Id is implicit in the resource ID

2. Include a BWP-Id in NZP-CSI-RS-Resource

3. Include a BWP-Id when the NZP-CSI-RS-Resource is used

The first option looks temptingly straightforward, but it raises some difficult configuration questions.  The constraint on not reusing IDs within the same serving cell means that, in theory, a resource could be configured in one BWP and modified in another BWP using the same ID, and it needs to be understood if this would be allowed and what the semantics would be, e.g. whether it would be considered as a delete/add operation or as delta signalling.  Similarly, it could be understood as introducing a dependency in processing a reconfiguration message, where the Release lists for all BWPs would need to be processed before any of the AddMod lists, since an NZP-CSI-RS-ResourceId could potentially be released by any BWP and reused by being added to a different BWP.  Of course these questions could be answered, but it seems better to avoid the complexity and look at the other alternatives.

The second and third options are closely related; the intention is to associate a BWP-Id with the CSI-RS resources, either when configured (option 2) or when needed (option 3).  We have a slight preference for option 3 as the more parsimonious signalling approach, with the BWP-Id provided only when necessary, but option 2 seems also functional.
Proposal 1: Include the bwp-Id field in PUCCH-SpatialRelationInfo and SRS-Resource for the case that the reference signal is CSI-RS.
Cell ID for spatial references

The SSB, CSI-RS, and SRS resources are within the scope of a particular serving cell.  Similar to the QCL-Info in TCI-State, it should be possible to configure for a signal (e.g. PUCCH, SRS) a spatial relation using a reference signal from a different cell.  This requires including a cell ID along with the spatial relation info, again similar to the structure in TCI-State.

Proposal 2: Include the cellId field in PUCCH-SpatialRelationInfo and SRS-Resource.

Pathloss references

The same reasoning given above applies also to pathloss reference signals.  Thus we consider that when CSI-RS is configured as a pathloss reference, a BWP ID is needed to allow the UE to interpret the starting PRB.

Proposal 3: Include the bwp-Id field in PUCCH-PathlossReferenceRS, PUSCH-PathlossReferenceRS, and the pathloss reference in SRS-ResourceSet, for the case that CSI-RS is configured as the reference signal.
Assuming the pathloss reference is allowed to be from a different cell, the cell ID would be needed as well.

Proposal 4: Discuss whether a cell ID is needed in PUCCH-PathlossReferenceRS, PUSCH-PathlossReferenceRS, and SRS-ResourceSet.
3 Conclusion
This document made the following proposals:
Proposal 1: Include the bwp-Id field in PUCCH-SpatialRelationInfo and SRS-Resource for the case that the reference signal is CSI-RS.
Proposal 2: Include the cellId field in PUCCH-SpatialRelationInfo and SRS-Resource.

Proposal 3: Include the bwp-Id field in PUCCH-PathlossReferenceRS, PUSCH-PathlossReferenceRS, and the pathloss reference in SRS-ResourceSet, for the case that CSI-RS is configured as the reference signal.
Assuming the pathloss reference is allowed to be from a different cell, the cell ID would be needed as well.

Proposal 4: Discuss whether a cell ID is needed in PUCCH-PathlossReferenceRS, PUSCH-PathlossReferenceRS, and SRS-ResourceSet.
A corresponding CR is provided in [2].
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