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Introduction
RAN1 has send an LS to RAN2 in R1-2112834 and started the discussion on RRC parameters to reflect the agreements so far. The latest output from the RRC discussion has been captured in R1-2112978, from where all parameters marked as unstable have been removed before the list of parameters was send out to the relevant WGs. In this t-doc we will discuss the open issues causing these parameters to be marked as “unstable” and propose compromise solutions in the attempt to allow RAN1 to finalize their contribution to PDC as well as the incoming RAN4 LS.
In this t-doc we will discuss the following issues:
· Whether existing PRS reception procedure can be reused for PDC or needed changes.
· Discussion about working assumption of new spatialRelationInfo-PDC in SRS
[bookmark: _Hlk510705081]Discussion
Considerations on the PRS reception procedure reuse
In RAN1#107bis-e meeting the needed configuration of RTT based PDC with PRS was discussed.
	Conclusion
Measurement gaps should not be mandatory for a UE to process PRS for PDC purposes.

Agreement:
Add dl-PRS-ResourceRepetitionFactor-r16 and dl-PRS-ResourceTimeGap-r16 in the RRC parameters list for RTT-based PDC

Agreement:
Include dl-PRS-ResourceBandwidth-r16 and dl-PRS-StartPRB-r16 in NR-DL-PRS-Resource-r16 for the PRS configuration for RTT-based PDC.

Agreement
"dl-PRS-PointA-r16" is not included for the PRS configuration for RTT-based PDC.
· Note: RAN1 specification change is expected 

Agreement
“dl-PRS-ResourcePower-r16” from 37.355 is not included in the RRC parameters list for PRS configuration for RTT-based PDC.

Conclusion
There is no consensus to introduce new RRC parameter “DL-PRS-PDC-QCL-Info” to specify the QCL indication with other DL reference signals, for DL PRS configuration for PDC. 



However, it was not clear if the PRS reception procedure (Release 16) can be reused as is of whether changes are needed. Below we provide a table of mandatory higher layer parameters for the PRS reception procedure described in TS 38.214 section 5.1.6.5, a comment on their usage and a recommendation on how to handle it in order to reuse the existing PRS reception procedure. 
	Parameter
	Comment
	Recommendation

	NR-DL-PRS-PositioningFrequencyLayer
	Specified the physical reference for PRS and consist of three common param,eters that applies to the PRS-ResourceSet(s) associated with it. 
Not needed as the three parameters below is not needed to be explicitly signalled to the UE.
	Do not include. Not needed as dl-PRS-SubcarrierSpacing, dl-PRS-CyclicPrefix and dl-PRS-PointA can be derived from the serving cell.

	dl-PRS-SubcarrierSpacing 
	Informs on the SCS used for the PRS resource set. Similar as to Point A, the SCS configuration can be derived from the serving cells active DL BWP. 
	Do not include. Need to be clarified in 38.214.

	dl-PRS-CyclicPrefix 
	Informs on the CP used for the PRS resource set. Similar as to Point A, the CP configuration can be derived from the serving cells active DL BWP. 
	Do not include. Need to be clarified in 38.214.

	dl-PRS-PointA
	Already concluded to be derived from the serving cell as per RAN1#107bis-e. Already captured in current draft 38.214 editor CR.
	Already agreed to not include. Already clarified in current draft 38.214 editor CR.

	dl-PRS-ID
	Used to uniquely identify a PRS Resource together with PRS-ResourceID or PRS-ResourceSetID. But as we only have a single PRS-ResourceSet for PDC purposes and each PRS-Resouce has an ID in the set, dl-PRS-ID is not needed.
	Do not include. Needs to be clarified in 38.214.

	NR-DL-PRS-ResourceSet
	A single set is needed for PRS to cover a possible multiple time opportunities and beams.
	Already included in the RAN1 RRC parameter sheet of R1-2200699.

	nr-DL-PRS-ResourceSetID
	As we only have a single set of PRS for PDC, and since it is not similar to PRS, we do not need IDs to separate them. This parameter is not needed.
	Do not include. No clarification seems to be needed.

	dl-PRS-Periodicity-and-ResourceSetSlotOffset
	Sets the periopdicity and common offset of the PRS resource. This is already captured in v09 of the CR for 38.331.
	Already included in the RAN1 RRC parameter sheet of R1-2200699.

	dl-PRS-ResourceRepetitionFactor
	Agreed in RAN1#107bis-e to be included and part of the RRC parameter sheet provided to RAN2.
	Already included in the RAN1 RRC parameter sheet of R1-2200699.

	dl-PRS-ResourceTimeGap
	Agreed in RAN1#107bis-e to be included and part of the RRC parameter sheet provided to RAN2.
	Already included in the RAN1 RRC parameter sheet of R1-2200699.

	dl-PRS-MutingOption1 and dl-PRS-MutingOption2 
	This parameter is used by the gNB to tell the UE which PRS time instances are muted based on either Option 1 or Option 2 scheme as per 38.214. As this is relevant when the UE it receiving PRS from multiple gNBs this parameter is not needed. As the parameter is optional, no related specification handling is seen as needed when it is not included. 
	Do not include. No clarification needed.

	NR-DL-PRS-SFN0-Offset
	This parameter sets the SFN0 offset of the gNB transmitting PRS relative to the serving gNB. As we only have a single gNB, this parameter is not needed.
	Do not include. Needs to be clarified in 38.214

	dl-PRS-ResourceList
	The list of NR-DL-PRS-Resource.
	Already included in the RAN1 RRC parameter sheet of R1-2200699

	dl-PRS-CombSizeN
	Specified the resource element spacing. This can be considered redundant when dl-PRS-CombSizeN-AndReOffset is already present in the RAN1 RRC parameter sheet of R1-2200699 with parent IE NR-DL-PRS-Resource.
	Do not include. Needs to be clarified in 38.214 that dl-PRS-CombSizeN-AndReOffset is used instead.

	dl-PRS-ResourceBandwidth
	Agreed in RAN1#107bis-e to be included and part of the RRC parameter sheet provided to RAN2.
	Already included in the RAN1 RRC parameter sheet of R1-2200699

	dl-PRS-StartPRB
	Agreed in RAN1#107bis-e to be included and part of the RRC parameter sheet provided to RAN2.
	Already included in the RAN1 RRC parameter sheet of R1-2200699

	dl-PRS-NumSymbols
	Sets the number of symbols used per PRS occurance.
	Already included in the RAN1 RRC parameter sheet of R1-2200699

	NR-DL-PRS-Resource
	Configuration of a PRS resource within a PRS resource set. 
	Already included via dl-PRS-ResourceList

	nr-DL-PRS-ResourceID
	Identifies the PRS resource within the resource set. 
	Already included via NR-DL-PRS-Resource

	dl-PRS-SequenceID
	Tells the UE which sequence id is used to generate the PRS sequence.
	Already included via NR-DL-PRS-Resource

	dl-PRS-CombSizeN-AndReOffset
	Specifies the resource element spacing and resource element offset of the first symbol of the PRS resource. 
	Already included via NR-DL-PRS-Resource

	dl-PRS-ResourceSlotOffset
	Specifies the time domain offset in unit of slots of the PRS resource relative to the offset specified for the resource set.
	Already included via NR-DL-PRS-Resource

	dl-PRS-ResourceSymbolOffset
	Specifies the time domain offset in unit of symbols of the PRS resource relative to the offset specified for the resource set.
	Already included via NR-DL-PRS-Resource

	dl-PRS-QCL-Info
	Two issues needs to be discussed. 
First, to avoid a dependency to PRS for positioning, we should not include another PRS Resource Set as a QCL reference. 
As a consequence, the following will not apply for PRS for PDC (from 38.214):
“If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are associated with the same dl-PRS-ID. If DL-PRS-QCL-Info is configured to the UE with QCL set to 'type-D' with a source DL PRS resource then the nr-DL-PRS-ResourceSetId and the nr-DL-PRS-ResourceId of the source DL PRS resource are expected to be indicated to the UE.” 
	Needs further discussion.

	nr-DL-PRS-ReferenceInfo
	This is used to identifies an associated NR-DL-PRS-AssistanceData-r16 which is used in positioning to give information on what measurement type this PRS resource is used for. As PRS for PDC only needs to be used for Rx-Tx measurements there is no need to include this parameter and no need for any specific handling.
	Do not include. Seems not to require further clarification.



Observation: No new RRC parameters (relative to R1-2200699) are needed for PRS for PDC purposes. Only dl-PRS-QCL-Info needs further discussion.
Based on the above analysis of the identified mandatory parameters in the Release-16 PRS reception procedure from 38.214, we propose the following changes before the existing procedure can be reused for PRS for PDC purposes:
Proposal 1: The following parameters currently needed for the PRS reception procedure in 38.214 should not be specified for PRS for PDC purposes as they can be derived from the serving cell active BWP, which means that NR-DL-PRS-PositioningFrequencyLayer is not needed for PRS for PDC:
· dl-PRS-SubcarrierSpacing 
· dl-PRS-CyclicPrefix
· Related exception handling needs to be clarified in TS 38.214 (specs impact)

Proposal 2: The following parameters are mandatory for the PRS reception procedure in 38.214, but not needed for PRS for PDC purposes and should not be included:
· dl-PRS-ID
· Related exception handling needs to be clarified in TS 38.214 (specs impact)
· nr-DL-PRS-ResourceSetID
· NR-DL-PRS-SFN0-Offset
· Related exception handling needs to be clarified in TS 38.214 (specs impact)
· nr-DL-PRS-ReferenceInfo
· dl-PRS-CombSizeN
· Related exception handling needs to be clarified in TS 38.214 (specs impact)


We note that Release-16 PRS reception procedure specifies that Measurement Gaps is required for the UE to receive and process PRS. As we have already agreed in RAN1#107bis-e that measurement gaps is not needed for PRS for PDC purposes, we propose to add an exception to 38.214 to reflect this.
Proposal 3: Add an exception to TS 38.214 section 9 stating that measurement gaps is not needed for PRS configured for PDC purposes.
Considerations on new spatialRelationInfo-PDC in SRS
In RAN1#107bis-e meeting the following working assumption was placed for discussion.
	Working Assumption
Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to indicate the spatial relation between a reference RS and the target SRS, with spatialRelationInfo-PDC-r17 as below: 
spatialRelationInfo-PDC-r17 ::=     SEQUENCE {
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
dl-PRS-PDC                          nr-DL-PRS-ResourceID-r16
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
Note: RAN1 does not pursue further optimization for SRS configuration with legacy usage and meanwhile with PRS as spatial relation source.



The main motivation for introducing this new field seems to be for giving more flexibility for the SRS, so that it can have its spatial relation associated with the PRS, when PRS and SRS are the pair of reference signal for PDC. However, it is not clear what is the gain of associating with PRS as spatial relationship in comparison with the current available in existing SRS-SpatialRelationInfo, therefore adding such new option seems to be just a “nice to have” configuration. 
Some companies raised the issue that a MAC CE can also set the spatial relationship for SRS resource. MAC CE allows to indicate SSB, CSI-RS or SRS resource indexes for spatial relationship derivation if MAC CE is used for activation of the SP SRS (which we understand can be the case for SRS used for PDC also). Therefore supporting a configuration of PRS for spatial relationship in RRC and not supporting via MAC CE seems not matching with the purpose of flexibility. On the other hand, supporting the PRS configuration via MAC CE would have RAN2 spec efforts which are not desirable at the end of the WI in our view. In addition, it was raised that if the SRS is used as reference for spatial relationship of other signals, the support of a new reference signal reference for SRS may have impact on MIMO which would be out of scope of this WI. 
Another alternative could be specifying that a UE which is configured with one PRS and SRS for RTT-based PDC uses the PRS as spatial relationship, considering that transmissions of PRS and SRS are associated to the same TRP as concluded in RAN1.
So there are the following alternatives to consider:
· Alt.1: Add new “spatialRelationInfo-PDC-r17” field to SRS-Resource including PRS option for reference signal.
· RAN1 will need to discuss if it will support also the flexibility of setting PRS as spatial relation reference in MAC CE of SP SRS activation. 
· RAN1 need to discuss whether to limit the SRS for PDC to be used as reference for other signals. 
· Alt.2: A UE configured with RTT-based PDC using PRS and SRS, uses the PRS for PDC as spatial relation reference for the SRS.
· RAN1 need to discuss whether to limit the SRS for PDC to be used as reference for other signals. 
· Alt.3: Do not add new “spatialRelationInfo-PDC-r17” field to SRS-Resource to include PRS option. 
· Existing parameter SRS-SpatialRelationInfo is used to configure spatial relationship of SRS for PDC.

Considering the limited benefit of the new field (Alt.1), the potential issues that needs to be handled and the limited time to finish Release-17, we propose to adapt Alt.3:
Proposal 4: Do not confirm the RAN1#107bis-e Working Assumption on “spatialRelationInfo-PDC-r17”, i.e. do not support adding new “spatialRelationInfo-PDC-r17” field to SRS-Resource and reuse “spatialRelationInfo” instead as for legacy SRS operation.

Should this not gather support in RAN1#108-e, our second priority is Alt.2
Conclusion
In this t-doc we have discussed the remaining open issues on PDC to be handled by RAN1. In summary, we made the following observations and proposals:
Observation: No new RRC parameters (relative to R1-2200699) are needed for PRS for PDC purposes. Only dl-PRS-QCL-Info needs further discussion.
Proposal 1: The following parameters currently needed for the PRS reception procedure in 38.214 should not be specified for PRS for PDC purposes as they can be derived from the serving cell active BWP, which means that NR-DL-PRS-PositioningFrequencyLayer is not needed for PRS for PDC:
· dl-PRS-SubcarrierSpacing 
· dl-PRS-CyclicPrefix
· Related exception handling needs to be clarified in TS 38.214 (specs impact)

Proposal 2: The following parameters are mandatory for the PRS reception procedure in 38.214, but not needed for PRS for PDC purposes and should not be included:
· dl-PRS-ID
· Related exception handling needs to be clarified in TS 38.214 (specs impact)
· nr-DL-PRS-ResourceSetID
· NR-DL-PRS-SFN0-Offset
· Related exception handling needs to be clarified in TS 38.214 (specs impact)
· nr-DL-PRS-ReferenceInfo
· dl-PRS-CombSizeN
· Related exception handling needs to be clarified in TS 38.214 (specs impact)

Proposal 3: Add an exception to TS 38.214 section 9 stating that measurement gaps is not needed for PRS configured for PDC purposes.
Proposal 4: Do not confirm the RAN1#107bis-e Working Assumption on “spatialRelationInfo-PDC-r17”, i.e. do not support adding new “spatialRelationInfo-PDC-r17” field to SRS-Resource and reuse “spatialRelationInfo” instead as for legacy SRS operation.


