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Introduction
A new work item on “NR positioning support” was approved in RAN#83 and the following agreements were achieved in RAN1#100b-e. 
Agreements:
· Following FGs are included in UE features list for positioning.
· [NR E-CID DL SSB RRM measurements with LPP support for NR Positioning]
· [NR E-CID DL CSI-RS RRM measurements with LPP support for NR Positioning]
· Common DL PRS Processing Capability
· DL PRS Resources for DL AoD
· DL PRS Resources for DL-TDOA
· DL PRS Resources for Multi-RTT
· SRS Resources for Positioning
· [Support of SSB from neighbor cell as QCL source of a DL PRS]
· This does not imply UE is required to perform SSB measurement for Positioning purpose
· [Support of DL PRS from serving/neighbor cell as QCL source of a DL PRS]
· DL PRS Measurement Report for DL-AoD
· Inter-frequency measurements for [DL-AoD]
· [DL PRS RSTD/[RSRP] Measurement Report for DL-TDOA]
· Inter-frequency measurements for [DL-TDOA]
· Support of Aperiodic SRS Resources for positioning
· Support of Semi-persistent SRS Resources for positioning
· [Support of OLPC for SRS for positioning from neighbor cell]
· [Support of Spatial relation for SRS for positioning from serving cell]
· [Support of Spatial relation for SRS for positioning from neighbor cell]
· OLPC based on PRS from the serving cell
· OLPC based on SSB from  neighbouring cells
· OLPC based on PRS from the neighbouring cells
· Spatial relation based on SSB/CSI-RS/SRS from the serving cell
· Spatial relation based on PRS from the serving cell
· Spatial relation based on SSB from the neighbouring cell
· Spatial relation based on PRS from the neighbouring cell
· [UE Rx-Tx Measurement Report for Multi-RTT]
· Inter-frequency measurement for [Multi-RTT]

Agreements:
[Support of OLPC for SRS for positioning from neighbor cell], [Support of Spatial relation for SRS for positioning from serving cell] and [Support of Spatial relation for SRS for positioning from neighbor cell] in agreements are updated to below.
· OLPC based on PRS from the serving cell
· OLPC based on SSB from neighbouring cells
· OLPC based on PRS from the neighbouring cells
· Spatial relation based on SSB/CSI-RS/SRS from the serving cell
· Spatial relation for SRS for positioning based on SSB from the serving cell
· Spatial relation for SRS for positioning based on CSI-RS from the serving cell
· Spatial relation for SRS for positioning based on SRS
· Spatial relation based on PRS from the serving cell
· Spatial relation based on SSB from the neighbouring cell
· Spatial relation based on PRS from the neighbouring cell
Agreements:
· Adding following FGs
· [OLPC for SRS for positioning based on SSB from serving cell]
· OLPC for SRS for positioning based on CSI-RS from serving cell
Agreements:
· “Spatial relation based on SSB/CSI-RS/SRS from the serving cell” in agreements is updated to below.
· Spatial relation for SRS for positioning based on SSB from the serving cell
· Spatial relation for SRS for positioning based on CSI-RS from the serving cell
· Spatial relation for SRS for positioning based on SRS
Agreements:
· Add a FG for “[PathLoss estimate maintenance]”
· Component(s) include at least “Max number of monitored pathloss for SRS for positioning [across all cells]”
· Add a FG for “[Spatial relation maintenance]”
· Component(s) include at least “Max number of [maintained] spatial relations for SRS for positioning [across all cells]”


[100b-e-NR-UEFeatures-Positioning-02] – Hiroki (NTT DOCOMO)
Email discussion/approval on the need of possible new FGs for NR positioning (20th-24th April)
· Discuss whether or not to introduce following new FGs. If there is no consensus to add a new feature group at the end of this email discussion, the new feature group is not introduced in Rel-16.
· Support of the dedicated transmission of SRS for positioning
· Support of simultaneous processing of LTE PRS and NR PRS
· Support of simultaneous transmissions of SRS for positioning on a symbol
· Support of concurrent measurements (DL RSRP, DL RSTD, UE Rx-Tx Time Difference)
· Indication of concurrent configuration of list of measurements in supported CA Band Combination in the BandCombinationList
Agreements:
Introduce the following 2 FGs: 
· Support of simultaneous processing for DL AoD and DL TDoA measurements 
· If it is not indicated, a UE is not expected to perform simultaneously the processing for deriving DL AoD and DL TDoA measurements 
· Support of simultaneous processing for DL AoD and M-RTT measurements 
· If it is not indicated, a UE is not expected to perform simultaneously the processing for deriving DL AoD and M-RTT measurements 


In this contribution, we discuss the remaining issues for UE features for NR positioning.
UE features for NR positioning
In our companion contribution [1], we have discussed if UE DL PRS processing capability is agnostic to the configured SCS settings of DL PRS and following the same principle, the reported values of T should be the same within an FR. Therefore, we have the following proposal
Proposal 1: For UE DL PRS processing capability, UE may report the maximum PRS bandwidth BWmax and (N, T) for each SCS. The reported value for N should include the impact of cell phase synchronization error between TRPs. The UE DL PRS processing capability is not exactly scaled inversely proportional to DL PRS processing bandwidth. 
· Option 1: UE reports the capability corresponding to maximum PRS bandwidth to be supported. Scaling rule in Table 2 is applied to interpret UE’s capability if network configures smaller BW. 
· Option 2: UE reports multiple PRS bandwidth values to indicate scaling boundaries.
Regarding whether to define “Support of simultaneous processing of LTE PRS and NR PRS”, LTE PRS design and NR PRS design are quite different and provide different level of positioning accuracy. In this regard, we should not support simultaneous processing of LTE PRS and NR PRS.
Proposal 2: Simultaneous processing of LTE PRS and NR PRS is not supported.
A max number of simultaneous transmissions of SRS for positioning on a symbol should be defined based on processing capability and max comb-size. In addition, if a max number is defined per symbol, there is no need to define a max number per slot.
Proposal 3: A max number of simultaneous transmissions of SRS for positioning on a symbol should be defined based on processing capability and max comb-size and there is no need to define a max number per slot.
The duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz can be pre-defined and thus there is no need to introduce signaling for this purpose. 
Proposal 4: The duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz can be pre-defined.

Conclusions 
In this contribution, we discussed the reaming issues for UE features for NR positioning and we have the following proposals.
Proposal 1: For UE DL PRS processing capability, UE may report the maximum PRS bandwidth BWmax and (N, T) for each SCS. The reported value for N should include the impact of cell phase synchronization error between TRPs. The UE DL PRS processing capability is not exactly scaled inversely proportional to DL PRS processing bandwidth. 
· Option 1: UE reports the capability corresponding to maximum PRS bandwidth to be supported. Scaling rule in Table 2 is applied to interpret UE’s capability if network configures smaller BW. 
· Option 2: UE reports multiple PRS bandwidth values to indicate scaling boundaries.
Proposal 2: Simultaneous processing of LTE PRS and NR PRS is not supported.
Proposal 3: A max number of simultaneous transmissions of SRS for positioning on a symbol should be defined based on processing capability and max comb-size and there is no need to define a max number per slot.
Proposal 4: The duration of DL PRS symbol in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz can be pre-defined.
References
[bookmark: _GoBack][1]	  R1-2003886, “DL reference signals for NR positioning,” Samsung. 



3

