3GPP TSG-RAN WG2 Meeting #109 electronic
 R2-2001944
Elbonia, 24 Feb – 6 Mar 2020
Agenda item:


6.8.2.3
Source:


Intel Corporation

Title:

Report of [AT109e][618][POS] Supported frequency/band list (Intel)
Document for:
 
Discussion and decision
1 Introduction

This is the email discussion report on below email discussion:

· [AT109e][618][POS] Supported frequency/band list (Intel)


Status: Started

Scope: Determine if it is needed to provide a supported frequency list or band list to the LMF.


Intended outcome: Summary of agreements on use cases, band vs. frequency list, and what is needed to provide to the LMF.  Summary in R2-2001944.


Deadline:  Wednesday 2020-03-04 1300 CET

2 Discussion

RAN2 discussed “Proposal 2.
For RAT dependent positioning method, ask RAN2 to confirm the need of “supported freqs list”;”, but more discussion are needed. 

Issue 1: the need of “supported band/frequency list”;

As indicted in Annex, same as OTDOA, the UE may support inter-frequency measurement for DL-TDOA, DL-AoD and Multi-RTT. The supported frequency list was introduced in LTE for OTDOA. The purpose is to let the ESMLC to know which frequencies the UE can support, and then can select proper assistance data to UE, i.e. not configure cells in the frequencies that the UE cannot support. 

Copied from TS36.355:

OTDOA-ProvideCapabilities ::= SEQUENCE {


otdoa-Mode

BIT STRING {
ue-assisted



(0),










ue-assisted-NB-r14

(1),










ue-assisted-NB-TDD-r15
(2) } (SIZE (1..8)),


...,


supportedBandListEUTRA

SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA

OPTIONAL,


supportedBandListEUTRA-v9a0
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v9a0






















OPTIONAL,


interFreqRSTDmeasurement-r10

ENUMERATED { supported }





OPTIONAL,


additionalNeighbourCellInfoList-r10
ENUMERATED { supported }





OPTIONAL,


prs-id-r14






ENUMERATED { supported }





OPTIONAL,


tp-separation-via-muting-r14

ENUMERATED { supported }





OPTIONAL,


additional-prs-config-r14


ENUMERATED { supported }





OPTIONAL,


prs-based-tbs-r14




ENUMERATED { supported }





OPTIONAL,


additionalPathsReport-r14


ENUMERATED { supported }





OPTIONAL,


densePrsConfig-r14




ENUMERATED { supported }





OPTIONAL,


maxSupportedPrsBandwidth-r14

ENUMERATED { n6, n15, n25, n50, n75, n100, ...}
OPTIONAL,


prsOccGroup-r14





ENUMERATED { supported }





OPTIONAL,

prsFrequencyHopping-r14



ENUMERATED { supported }





OPTIONAL,

maxSupportedPrsConfigs-r14


ENUMERATED { c2, c3 }






OPTIONAL,


periodicalReporting-r14



ENUMERATED { supported }





OPTIONAL,


multiPrbNprs-r14




ENUMERATED { supported }





OPTIONAL,


idleStateForMeasurements-r14

ENUMERATED { required }






OPTIONAL,


numberOfRXantennas-r14



ENUMERATED { rx1, ... }






OPTIONAL,


motionMeasurements-r15



ENUMERATED { supported }





OPTIONAL,


interRAT-RSTDmeasurement-r15

ENUMERATED { supported }





OPTIONAL

}

maxBands INTEGER ::= 64

SupportedBandEUTRA ::= SEQUENCE {


bandEUTRA






INTEGER (1..maxFBI)

}

SupportedBandEUTRA-v9a0 ::=

SEQUENCE {


bandEUTRA-v9a0





INTEGER (maxFBI-Plus1..maxFBI2)

OPTIONAL

}

maxFBI







INTEGER
::=
64
-- Maximum value of frequency band indicator

maxFBI-Plus1





INTEGER ::= 65
-- lowest value extended FBI range

maxFBI2







INTEGER ::= 256
-- highest value extended FBI range

-- ASN1STOP

SupportedBandEUTRA

This field specifies the frequency bands for which the target device supports RSTD measurements. One entry corresponding to each supported E-UTRA band as defined in TS 36.101 [21]. In case the target device includes bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.
Same as LTE OTDOA, NR RAT dependent positioning methods also support inter-freq measurement. The LMF also needs to know the frequency bands that supported by the target device. 
Question 1: Do companies agree that the LMF needs to know the frequency bands that supported by the target device?
	Company
	Yes/No
	Remark 

	Intel
	Yes
	Otherwise, the LMF has no idea which frequency the UE can support, and cannot configure TRPs in different frequencies than serving cell. 

	Qualcomm
	Yes
	

	Nokia
	Yes
	Inter-frequency RSTD measurement is indeed possible for DL-TDOA. So the band support capability of UE is needed to be known at LMF for proper TRP assistance data. We should also make it clear that this supportedBandListNR-r16 is for DL-TDOA and provided in the DL-TDOA-ProvideCapabilities IE.

	CATT
	Yes
	LMF should config the TRPs to UE based on the frequency capabilities of UE.

	Huawei/HiSilicon
	Yes
	In addition, we think different positioning method (for multiple positioning methods representation) should have its own supported frequency bands, since UE may support DL-TDOA in some bands, but not Multi-RTT. (This needs to be examine for different positioning methods case-by-case)

	OPPO
	Yes 
	LMF needs to know the supported frequency bands of UE since inter-freq measurement is required.


Summary:

7 companies agreed, LMF needs to know the frequency bands that supported by the target device;

Proposal 1: LMF needs to know the frequency bands that supported by the target device;

Issue 2: If answer to question 1 is yes, what structure should be for “supported band/frequency list”;
Option 1: In current running CR on RAN1 parameters [2], the supportedBandListNR is captured as 


supportedBandListNR-r16


SEQUENCE (SIZE (1..nrMaxBands)) OF SupportedBandNR

OPTIONAL, --- not in RAN1 list

SupportedBandNR-r16 ::= SEQUENCE {


FreqBandIndicatorNR-r16 ::=             INTEGER (1..1024)
}

nrMaxBands-r16                                INTEGER ::= 1024    -- Maximum number of supported bands in UE capability.
Option 2: In TS38.331, the supportedBandListNR is captured as 

 supportedBandListNR                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,
BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,

    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,

    extendedCP                          ENUMERATED {supported}                          OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,

    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,

    channelBWs-DL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    channelBWs-UL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    ...,

    [[

    maxUplinkDutyCycle-PC2-FR1                  ENUMERATED {n60, n70, n80, n90, n100}   OPTIONAL
    ]],

    [[

    pucch-SpatialRelInfoMAC-CE          ENUMERATED {supported}                          OPTIONAL,

    powerBoosting-pi2BPSK               ENUMERATED {supported}                          OPTIONAL
    ]],

    [[

    maxUplinkDutyCycle-FR2          ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}     OPTIONAL
    ]]

}

To our understanding, for option 1, channel BW is missing, and would be needed for the LMF to make proper decision. For option 2, some parameters are not needed, for instance pucch, pusch, cross-scheduling, etc. 

Maybe an option could be:

Option 3:

supportedBandListNR-r16


SEQUENCE (SIZE (1..nrMaxBands)) OF SupportedBandNR

OPTIONAL, --- not in RAN1 list

SupportedBandNR-r16 ::= SEQUENCE {


FreqBandIndicatorNR-r16 ::=             INTEGER (1..1024)
    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    channelBWs-DL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL

        }

    }                                                                                   OPTIONAL,

    channelBWs-UL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL

        }

    }                                                                                   OPTIONAL,

    ...,

}

nrMaxBands-r16                                INTEGER ::= 1024    -- Maximum number of supported bands in UE capability.
Option 4: others.
Question 2: Which option is preferred? And whether anything is missing or not needed?.

	Company
	Yes/No
	Remark 

	Intel
	Option 3
	

	Qualcomm
	
	This should ideally come from RAN1. From the various RAN1 feature list proposals, we understand that some capabilities may be per UE, per band, and per band combination. It may be better to handle this issue together with the RAN1 feature/capability list and decide the detailed Option later.

	Nokia
	
	At a high level it looks like just the band support information is sufficient for LMF to decide on the TRP frequency or positioning frequency layer to choose for providing TRP assistance. I am not sure if BWP, channel BW etc are needed. This needs to be come from RAN1 and RAN4. From ASN.1 perspective we can leave a place holder to fill in the details later but for now just include a skeleton supportedBandListNR-r16. I expect 38.306 impacts also. So, as Qualcomm indicated, we can discuss it as part of feature/capability list discussions.

	CATT
	
	Agree with QC. It is better to check and decide Option later.

	Huawei/HiSilicon
	
	Tend to have similar view with QC.

The band list should be associated with other features reported per band, e.g., PRS processing capability. We do not think what is in RRC should be considered as the starting point for what is to be transferred in LPP.

	OPPO
	
	We share similar view with QC.

And regarding to option 3, we have two questions:

1. For bwp-SameNumerology and  bwp-DiffNumerology, they are used for BWP switching, which relying on DCI/timer, why they are related to the measurement operation requirement here? 
2. It seems the issue here is more about DL measurement, why UL BWP is needed here?


Summary: 6 companies would like to wait for RAN1;
Proposal 2: FFS on supported band details;

3 Conclusion

The followings are proposed:

Proposal 1: LMF needs to know the frequency bands that supported by the target device;

Proposal 2: FFS on supported band details;

4 References 

[1] R2-2000475
UE capability on positioning ([108#85][NR Pos])
Intel Corporation
[2] R2-2000474
LPP CR Capturing RAN1 parameters for positioning ([108#85][NR Pos])
Intel Corporation
5 Annex

Capabilities listed in RAN1 capability table: 
1. NR positioning

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	13. NR DL positioning
	13-1
	DL PRS RSRP Measurement and Reporting
	1. Max number of positioning frequency layers supported by UE for DL PRS RSRP measurement report Values = {1,4}, other values are FFS

2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSRP measurement report. Values = {1,2}

3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSRP measurement report

Values are FFS
Maximum number of DL PRS RSRP measurements on different PRS from the same TRP supported by the UE Values {1,2,3,4,5,6,7,8} 
4. Max  number of DL PRS Resources supported by UE for DL PRS RSRP report across all frequency layers, TRPs and DL PRS Resource Sets. 
5. Values are FFS
6. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSRP measurement report. Values are FFS
7. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSRP measurement report. Values are FFS
Support of inter-frequency DL PRS RSRP measurement report in RRC_CONNECTED state
8. Support of SSB from neighbor cell as QCL Type C source of a DL PRS resource 

9. Support of SSB from neighbor cell as QCL Type D source of a DL PRS resource 

10. Support of a DL PRS resource as QCL Type D source of another DL PRS resource 


	
	
	N/A
	
	[

#1 – per UE (FFS FR1/FR2 differentiation)

#2 – per UE (FFS FR1/FR2 differentiation)

#3 – per UE (FFS FR1/FR2 differentiation)

#4 – per UE (FFS FR1/FR2 differentiation)

#5 – per UE (FFS FR1/FR2 differentiation)

#6 – per UE (FFS FR1/FR2 differentiation)

#7 – per UE

#8 – per UE

]


	No
	TBD
	
	
	Optional with capability signaling

	
	13-2
	DL PRS RSTD Measurement and Reporting
	1. Max number of positioning frequency layers supported by UE for DL PRS RSTD measurement report Values = {1,4}, other values are FFS

2. Max number of DL PRS Resource Sets per TRP per frequency layer supported by UE for DL PRS RSTD measurement report. Values = {1,2}

3. Max number of DL PRS Resources per DL PRS Resource Set a UE can be configured for DL PRS RSTD measurement report. Values are FFS

4. Max number of DL PRS Resources supported by UE for DL PRS RSTD  report across all frequency layers, TRPs and DL PRS Resource Sets. Values are FFS

5. Max number of TRPs across all positioning frequency layers per UE for DL PRS RSTD measurement report. Values are FFS
6. Max number of DL PRS Resources per positioning frequency layer for DL PRS RSTD measurement report. Values are FFS
7. Max number of DL PRS RSTD measurements per pair of TRPs. Values {1,2,3,4}. 
Note: This is a max number of DL PRS RSTD measurements per pair of TRPs with each measurement between a different pair of DL PRS resources or DL PRS resource sets. All the RSTD measurements in a single report should have a single reference timing.
8. Support of inter-frequency DL PRS RSTD measurement report in RRC_CONNECTED state
9. Support of DL PRS RSTD measurement quality metric
10. Support of SSB from neighbor cell as QCL Type C source of a DL PRS resource 

11. Support of SSB from neighbor cell as QCL Type D source of a DL PRS resource 

12. Support of a DL PRS resource as QCL Type D source of another DL PRS resource

	13-1
	
	N/A
	
	[

#1 – per UE (FFS FR1/FR2 differentiation)

#2 – per UE (FFS FR1/FR2 differentiation)

#3 – per UE (FFS FR1/FR2 differentiation)

#4 – per UE (FFS FR1/FR2 differentiation)

#5 – per UE (FFS FR1/FR2 differentiation)

#6 – per UE (FFS FR1/FR2 differentiation)

#7 – per UE

#8 – per UE

]
	No
	NA
	
	
	Optional with capability signaling

	
	13-3
	DL SSB RRM measurements for NR Positioning
	Prerequisite – support of SSB measurements for RRM (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of SSB RRM measurements (SS-RSRP, SS-RSRQ) based on Rel.15 for NR Positioning in Rel.16
	
	
	N/A
	
	
	No
	NA
	
	
	Optional with capability signaling

	
	13-4
	CSI-RS RRM measurements for NR Positioning
	Prerequisite – support CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) based on Rel.15 for NR Positioning in Rel.16

Configuration and reporting of CSI-RS for RRM (CSI-RSRP, CSI-RSRQ) for NR Positioning in Rel.16
	
	
	N/A
	
	
	No
	NA
	
	
	

	
	13-5
	UE Based Positioning
	TBD specific content in RAN2 WG


	13-2
	
	N/A
	
	[per UE]
	No
	NA
	
	
	Optional with capability signaling

	13a. NR UL positioning
	13a-1
	Transmission of SRS for NR positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. Values for the UE capability include {1, 16}. Other values FFS
2. Max number of aperiodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Value {64} is agreed.
3. Max number of semi-persistent SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Value {64} is agreed.

4. Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. Value {64} is agreed.
5. Support of SSB for serving and neighbour cell DL pathloss estimation and SRS for positioning OLPC. 

6. Support of DL PRS for serving and neighbour cell DL pathloss estimation and SRS for positioning OLPC. 
7. Max number of pathloss estimates across all SRS resource sets for positioning.  It is indicated from the following set of values {0, 4, 8, 16}
8. Spatial Relation of SRS Resources for positioning with DL PRS from serving and neighbour cells
9. Spatial Relation of SRS Resources for positioning with SSB from serving and neighbour cells
10. Spatial Relation of SRS Resources for positioning with other SRS resources for positioning


11. Max number of active spatial relations including both DL PRS and SSB. Values FFS

	
	
	N/A
	
	[

#1 – per UE

#2 – per UE

#3 – per UE

#4 – per UE

#5 – per UE

#6 – per UE

#7 – per UE

]
	No
	NA
	
	
	Optional with capability signaling

	13b. NR DL and UL positioning
	13b-1
	UE Rx-Tx Time Difference Measurement and Reporting
	1. Support of UE Rx-Tx time difference measurement with serving cell

2. Support of UE Rx-Tx time difference measurement with neighbouring cells
3. Support of inter-frequency UE Rx-Tx time difference measurements
4. Max number of UE Rx – Tx time difference measurements per TRP DL PRS Resource Set/Resource
a. A UE can be configured to report multiple Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set. The DL PRS resource/resource sets can be in different positioning frequency layers
5. Support of UE Rx-Tx time difference measurement quality metric

	13-2

13a-1
	
	N/A
	
	[

#1 - per UE

#2 - FFS 

#3 - per UE

]
	No
	NA
	
	
	Optional with capability signaling

	13c. NR RAT Independent Positioning
	13c-1
	TBD in RAN2 WG
	[TBD in RAN2 WG]
	
	
	N/A
	
	
	No
	NA
	
	
	Optional with capability signaling


