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Discussion and decision
1 Introduction
As result of RAN2#125bis post meeting email discussions, NR positioning capability CRs were endorsed in [1] to [4]. However, after further review of the CRs and the latest Rel-18 NR UE features lists from RAN1 and RAN4 in [5], [6], we have spotted some issues for correction.
2 Discussion
2.1 R1 FG 41-1-1 for RRC and SLPP
R1 FG 41-1-1 refers to “Common SL PRS Processing Capability in a SL BWP” and has been implemented in the CRs to RRC and SLPP as follows:
RRC CR [1]:
--R1 41-1-1 Common SL-PRS processing capability in a SL BWP

    sl-PRS-CommonProcCapabilityPerBand-r18   SEQUENCE {

        maxSL-PRS-Bandwidth-r18                  SEQUENCE {

            fr1-r18                                  ENUMERATED {mhz5, mhz10, mhz20, mhz40, mhz50, mhz80, mhz100}          OPTIONAL,

            fr2-r18                                  ENUMERATED {mhz50, mhz100, mhz200, mhz400}                            OPTIONAL
        },

        maxNumOfActiveSL-PRS-ResourcesInOneSlot-r18    SEQUENCE {

            fr1-r18                                   ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24}                        OPTIONAL,

            fr2-r18                                   ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, n128}   OPTIONAL
        },

        maxNumOfSlotsWithActiveSL-PRS-Resources-r18    SEQUENCE {

            fr1-r18                                   ENUMERATED {n1, n2, n3, n4, n6, n8}                           OPTIONAL,

            fr2-r18                                   ENUMERATED {n1, n2, n4, n8, n12, n16, n24, n32, n48, n64}     OPTIONAL
        },

        minTimeAfterEndofSlotCarryActiveSL-PRS-Resources-r18    ENUMERATED {ms20, ms30, ms40, ms50, ms80, ms100, ms160}  OPTIONAL
    }                                                                                               OPTIONAL,
SLPP CR [3]:
SL-PRS-CommonProcCapabilityPerBand ::= SEQUENCE {

    maxSL-PRS-Bandwidth              SEQUENCE {

        fr1                              ENUMERATED {mhz5, mhz10, mhz20, mhz40, mhz50, mhz80, mhz100}          OPTIONAL,

        fr2                              ENUMERATED {mhz50, mhz100, mhz200, mhz400}                            OPTIONAL

    },

    maxNumOfActiveSL-PRS-ResourcesInOneSlot    SEQUENCE {

        fr1                              ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24}                        OPTIONAL,

        fr2                              ENUMERATED {n1, n2, n4, n6, n8, n12, n16, n24, n32, n48, n64, n128}   OPTIONAL

    },

    maxNumOfSlotsWithActiveSL-PRS-Resources    SEQUENCE {

        fr1                                      ENUMERATED {n1, n2, n3, n4, n6, n8}                           OPTIONAL,

        fr2                                      ENUMERATED {n1, n2, n4, n8, n12, n16, n24, n32, n48, n64}     OPTIONAL

    },

    minTimeAfterEndofSlotCarryActiveSL-PRS-Resources    ENUMERATED {ms20, ms30, ms40, ms50, ms80, ms100, ms160}

}

Referring to the RAN1 NR UE features list [5], FG 41-1-1 is a “Per Band” capability. Therefore, we think the used SEQUENCE type for the components 1, 2, 3 should be better replaced by CHOICE type to improve signaling (the OPTIONAL for each CHOICE value can then be removed as well). Furthermore, we noticed that in RRC the presence of component 4 (minTimeAfterEndofSlotCarryActiveSL-PRS-Resources-r18) is optional whereas in SLPP it is mandatory. We think that the presence of component 4 in RRC can be mandatory as well.
Proposal 1: In the CRs to RRC and SLPP replace the SEQUENCE type by CHOICE type for the components 1, 2, 3 of FG 41-1-1. Furthermore, in RRC CR remove OPTIONAL for component 4. 
2.2 R4 FG 37-2 and FG 37-2A in LPP
R4 FG 37-2 has been implemented in LPP by “reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-Connected-r18”, and R4 FG 37-2A has been implemented in LPP by “reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-IdleAndInactive-r18”. And in the concerned field descriptions the support of both FGs has been defined condition to the support of R1 FG 41-4-1 (“prs-BWA-TwoContiguousIntrabandInMG-RRC-Connected”), see below.
	reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-Connected

Indicates whether the UE supports reduced number of samples in positioning measurements with DL-PRS bandwidth aggregation for RRC_CONNECTED. The UE can include this field only if the UE supports prs-BWA-TwoContiguousIntrabandInMG-RRC-Connected. Otherwise, the UE does not include this field.

	reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-IdleAndInactive

Indicates whether the UE supports reduced number of samples in positioning measurements with DL-PRS bandwidth aggregation for RRC_IDLE and RRC_INACTIVE. The UE can include this field only if the UE supports prs-BWA-TwoContiguousIntrabandInMG-RRC-Connected. Otherwise, the UE does not include this field.


However, this is not aligned with the RAN4 NR UE features list [6] where the support of both FGs is condition to the support of only component 1 of R1 FG 41-4-1, i.e. “maximumOfTwoAggregatedDL-PRS-Bandwidth-FR1-r18” and “maximumOfTwoAggregatedDL-PRS-Bandwidth-FR2-r18”.
	37.

NR_pos_enh2
	37-2
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_CONNECTED
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1


	37.

NR_pos_enh2
	37-2A
	Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation for RRC_IDLE and RRC_INACTIVE
	1. Support of reduced number of samples in positioning measurements with PRS bandwidth aggregation
	Component 1 RAN1 feature 41-4-1




Therefore, we suggest to revise the current condition as shown below:
The UE can include this field only if the UE indicates the capability of maximum aggregated DL PRS bandwidth for the supported FR1 or FR2 bands by using maximumOfTwoAggregatedDL-PRS-Bandwidth-FR1 or maximumOfTwoAggregatedDL-PRS-Bandwidth-FR2 of prs-BWA-TwoContiguousIntrabandInMG-RRC-Connected.
Proposal 2: In LPP CR revise the field descriptions of reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-Connected and reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-IdleAndInactive to make it condition to the support of component 1 of R1 FG 41-4-1.
2.3 Editorial issues in LPP

We have spotted following editorial issues in LPP CR [4], NR-UL-SRS-Capability field descriptions which should be fixed:

· Replace “initial BWP” by “initial UL BWP” in the field descriptions of posSRS-Preconfigured-RRC-InactiveInitialUL-BWP, posSRS-Preconfigured-RRC-InactiveOutsideInitialUL-BWP, posSRS-ValidityAreaRRC-InactiveInitialUL-BWP and posSRS-ValidityAreaRRC-InactiveOutsideInitialUL-BWP.
· Add suffix "-BWP" to posSRS-RRC-Inactive-OutsideInitialUL in the field description of posSRS-TxFH-RRC-Inactive.

	NR-UL-SRS-Capability field descriptions

	posSRS-Preconfigured-RRC-InactiveInitialUL-BWP

Indicates whether the UE supports pre-configured SRS with validity area in RRC_INACTIVE for initial BWP. The UE can include this field only if the UE supports posSRS-ValidityAreaRRC-InactiveInitialUL-BWP. Otherwise, the UE does not include this field.

	posSRS-Preconfigured-RRC-InactiveOutsideInitialUL-BWP

Indicates whether the UE supports pre-configured SRS with validity area in RRC_INACTIVE outside initial BWP. The UE can include this field only if the UE supports posSRS-ValidityAreaRRC-InactiveOutsideInitialUL-BWP.  Otherwise, the UE does not include this field.

	posSRS-ValidityAreaRRC-InactiveInitialUL-BWP

Indicates whether the UE supports SRS for positioning configuration in multi cells in RRC_INACTIVE for initial BWP. The UE can include this field only if the UE support posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not include this field.

	posSRS-ValidityAreaRRC-InactiveOutsideInitialUL-BWP

Indicates whether the UE supports SRS for positioning configuration in multi cells in RRC_INACTIVE outside initial BWP. The UE can include this field only if the UE supports posSRS-RRC-Inactive-OutsideInitialUL-BWP and posSRS-ValidityAreaRRC-InactiveInitialUL-BWP. Otherwise, the UE does not include this field.

	posSRS-TxFH-RRC-Inactive

Indicates the UE capability for support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap UEs. The UE can include this field only if the UE supports posSRS-RRC-Inactive-OutsideInitialUL and one of supportOfRedCap and supportOfERedCap defined in TS 38.331 [35]. Otherwise, the UE does not include this field. The capability signalling comprises the following parameters:

-
maximumSRS-BandwidthAcrossAllHopsFR1: Indicates the maximum positioning SRS bandwidth across all hops in MHz for FR1, which is supported and reported by UE.

-
maximumSRS-BandwidthAcrossAllHopsFR2: Indicates the maximum positioning SRS bandwidth across all hops in MHz for FR2, which is supported and reported by UE.

-
maximumTxFH-Hops: Indicates the maximum number of transmission hops, which is supported and reported by UE.

-
rf-TxRetunTimeFR1: Indicates the RF Tx retune times between consecutive hops for FR1. Enumerated values indicate 70, 140, 210µs.

-
rf-TxRetunTimeFR2: Indicates the RF Tx retune times between consecutive hops for FR2. Enumerated values indicate 35, 70, 140µs.

-
switchTimeBetweenActiveBWP-FrequencyHop: Indicates the switching time between active BWP and frequency hop. Enumerated values indicate 100, 140, 200, 300, 500µs.

-
numOfOverlappingPRB: Indicates the overlapping PRB(s) between adjacent hops. Enumerated values indicate 0,1,2,4 PRBs.

-
maximumSRS-ResourcePeriodic indicates the maximum number of periodic positioning SRS resources with Tx frequency hopping.

-
maximumSRS-ResourceSemipersistent indicates the maximum number of Semi-persistent positioning SRS resources with Tx frequency hopping.

NOTE 2:
No additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.


Proposal 3: In LPP CR fix the editorial issues in the field descriptions of posSRS-Preconfigured-RRC-InactiveInitialUL-BWP, posSRS-Preconfigured-RRC-InactiveOutsideInitialUL-BWP, posSRS-ValidityAreaRRC-InactiveInitialUL-BWP, posSRS-ValidityAreaRRC-InactiveOutsideInitialUL-BWP and posSRS-TxFH-RRC-Inactive.
3 Conclusion

In this contribution we have discussed some issues in NR positioning capability signaling and made the following proposals:
Proposal 1: In the CRs to RRC and SLPP replace the SEQUENCE type by CHOICE type for the components 1, 2, 3 of FG 41-1-1. Furthermore, in RRC CR remove OPTIONAL for component 4. 

Proposal 2: In LPP CR revise the field descriptions of reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-Connected and reducedNumOfSampleInMeasurementWithPRS-BWA-RRC-IdleAndInactive to make it condition to the support of component 1 of R1 FG 41-4-1.
Proposal 3: In LPP CR fix the editorial issues in the field descriptions of posSRS-Preconfigured-RRC-InactiveInitialUL-BWP, posSRS-Preconfigured-RRC-InactiveOutsideInitialUL-BWP, posSRS-ValidityAreaRRC-InactiveInitialUL-BWP, posSRS-ValidityAreaRRC-InactiveOutsideInitialUL-BWP and posSRS-TxFH-RRC-Inactive.
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