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Based on previous agreements, this contribution provides our further views on the RTT-based propagation delay compensation.

RTT based PDC
For RTT-based PDC, one remaining issue is whether to support positioning SRS for Rx-Tx time difference measurement [1]. Based on previous agreements, the detection error is mainly related to the SRS bandwidth, i.e. 0.5/(RS BW). From the gNB perspective, the detection error for positioning SRS and Rel-15 SRS may be similar if their bandwidth is configured to be the same. Thus there seems no need to consider positioning SRS for PDC since the Rel-15 SRS already is enough to satisfy the budget, and no additional benefits are obtained from introducing the positioning SRS for PDC. Considering RAN1 is in the maintenance phase now, we prefer not to consider positioning SRS, and it will also simplify the RRC signaling.

Proposal 1: Positioning SRS is not supported for Rx-Tx time difference measurement for RTT-based PDC in Rel-17.

RRC parameters
PRS for PDC

The Rel-16 PRS configuration in TS37.355 is copied below.
NR-DL-PRS-ResourceSet-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r16			NR-DL-PRS-ResourceSetID-r16,
	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16
										NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16,
	dl-PRS-ResourceRepetitionFactor-r16	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}
																			OPTIONAL,	-- Need OP
	dl-PRS-ResourceTimeGap-r16			ENUMERATED {s1, s2, s4, s8, s16, s32, ...}
																			OPTIONAL, 	-- Cond Rep
	dl-PRS-NumSymbols-r16				ENUMERATED {n2, n4, n6, n12, ...},
	dl-PRS-MutingOption1-r16			DL-PRS-MutingOption1-r16			OPTIONAL,	-- Need OP
	dl-PRS-MutingOption2-r16			DL-PRS-MutingOption2-r16			OPTIONAL,	-- Need OP
	dl-PRS-ResourcePower-r16			INTEGER (-60..50),	
	dl-PRS-ResourceList-r16				SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF
																	NR-DL-PRS-Resource-r16,
	...
}

The parameter dl-PRS-ResourceRepetitionFactor-r16, dl-PRS-ResourceTimeGap-r16, dl-PRS-ResourcePower-r16 was discussed in last meeting, but unfortunately it is not included in the latest RRC parameters list [2] yet due to no consensus on whether these are necessary or not. Theses parameters can be used for any serving cell where the PRS is transmitted in Rel-16 positioning, including the current cell and the neighbor cell. We think reusing these parameters for PDC is straightforward and necessary, so we have the following proposal.

Proposal 2: Add “dl-PRS-ResourceRepetitionFactor-r16, dl-PRS-ResourceTimeGap-r16, dl-PRS-ResourcePower-r16” in the RRC parameters list for RTT-based PDC.

SRS for PDC

The Rel-15 SRS configuration in TS38.331 is copied below.
SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                        OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)     OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                          OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                             OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                     OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                   OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSList-r16             SetupRelease { PathlossReferenceRSList-r16}                    OPTIONAL  -- Need M
    ]]
}

The SRS configuration for PDC was discussed in last meeting but it is also not in the latest RRC parameters list [2]. We think one alternative is to add PDC in the usage in the SRS-ResourceSet to enable Rel-15 SRS configuration for PDC. Considering that the max number of SRS-ResourceSet in a BWP can be 16, so this may not much impact to the MIMO SRS configurations. And the PRS can also be used for the path loss estimation for the SRS transmission since it is possible that the Rx-Tx measurement can be based on PRS and SRS. One example for the SRS configuration for PDC is below with yellow changes.

	SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                        OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)     OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                          OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                             OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                     OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                   OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSList-r16             SetupRelease { PathlossReferenceRSList-r16}                    OPTIONAL  -- Need M
]]
    usage-r17                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching, PDC},

}

PathlossReferenceRS-Config-r17 ::=              CHOICE {
    ssb-Index                                   SSB-Index,
csi-RS-Index                                NZP-CSI-RS-ResourceId
dl-PRS-PDC                                  dl-PRS-ResourceId-r16
}



In last meeting, it was also discussed to introduce a separate IE for SRS configuration for PDC. One example is below.

	SRS-PDCResourceSet-r17        SEQUENCE (SIZE(1)) OF srs-ResourceSet       

SRS-ResourceSet ::=                     SEQUENCE {
    srs-ResourceSetId                       SRS-ResourceSetId,
    srs-ResourceIdList                      SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId    OPTIONAL, -- Cond Setup
    resourceType                            CHOICE {
        aperiodic                               SEQUENCE {
            aperiodicSRS-ResourceTrigger            INTEGER (1..maxNrofSRS-TriggerStates-1),
            csi-RS                                  NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            slotOffset                              INTEGER (1..32)                                        OPTIONAL, -- Need S
            ...,
            [[
            aperiodicSRS-ResourceTriggerList            SEQUENCE (SIZE(1..maxNrofSRS-TriggerStates-2))
                                                            OF INTEGER (1..maxNrofSRS-TriggerStates-1)     OPTIONAL  -- Need M
            ]]
        },
        semi-persistent                         SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        },
        periodic                                SEQUENCE {
            associatedCSI-RS                        NZP-CSI-RS-ResourceId                                  OPTIONAL, -- Cond NonCodebook
            ...
        }
    },
    usage                                   ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching},
    alpha                                   Alpha                                                          OPTIONAL, -- Need S
    p0                                      INTEGER (-202..24)                                             OPTIONAL, -- Cond Setup
    pathlossReferenceRS                     PathlossReferenceRS-Config                                     OPTIONAL, -- Need M
    srs-PowerControlAdjustmentStates        ENUMERATED { sameAsFci2, separateClosedLoop}                   OPTIONAL, -- Need S
    ...,
    [[
    pathlossReferenceRSList-r16             SetupRelease { PathlossReferenceRSList-r16}                    OPTIONAL  -- Need M
]]
}

PathlossReferenceRS-Config-r17 ::=              CHOICE {
    ssb-Index                                   SSB-Index,
csi-RS-Index                                NZP-CSI-RS-ResourceId
dl-PRS-PDC                                  dl-PRS-ResourceId-r16
}



[bookmark: _GoBack]The two examples above are workable, and we slightly prefer to add PDC in the usage in the SRS-ResourceSet to simplify the spec.

Proposal 3: In the RRC parameters list for RTT-based PDC, prefer to add “PDC” in the usage IE in the SRS-ResourceSet.

Proposal 4: In the RRC parameters list for RTT-based PDC, add PRS as the path loss reference RS for SRS transmission.
Conclusion
In this paper, we give our considerations for the enhancements in Rel-17.

Proposal 1: Positioning SRS is not supported for Rx-Tx time difference measurement for RTT-based PDC in Rel-17.

Proposal 2: Add “dl-PRS-ResourceRepetitionFactor-r16, dl-PRS-ResourceTimeGap-r16, dl-PRS-ResourcePower-r16” in the RRC parameters list for RTT-based PDC.

Proposal 3: In the RRC parameters list for RTT-based PDC, prefer to add “PDC” in the usage IE in the SRS-ResourceSet.

Proposal 4: In the RRC parameters list for RTT-based PDC, add PRS as the path loss reference RS for SRS transmission.
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