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1	Introduction
Two NR frequency ranges are explicitly distinguished in 3GPP: frequency range FR1 (below 6 GHz) and frequency range FR2 (above 24 GHz). It is known that high-frequency radio communication above 24 GHz suffers from significant path loss and penetration loss. One solution to address this issue is to deploy large-scale antenna arrays to achieve high beamforming gain, which is a reasonable solution due to the small wavelength of high-frequency signal.
In FR2 for uplink positioning method the below challenges are envisioned:
· Supporting transmissions to multiple cells/gNB-DUs in UL has a big impact on UE complexity
· UL transmissions to non-serving cells increase interference in the network
· Uplink signals are usually significantly weaker than their downlink counterparts, e.g., due to power control and also lower maximum output power for UEs. 
· Controlling the UE transmit timing for transmissions to neighbor (non-serving) cells / LMUs is challenging (in LTE, timing advance only for the UE’s serving cell is supported)
· A lot of signaling is needed to make the neighbor cells / LMUs aware of the exact UE’s UL transmissions they need to receive

[bookmark: _Ref178064866]2	Discussion
In order for UL based positioning methods to work efficiently in FR2, a tight co-ordination is required between the Network and the UE. UE is required to transmit SRS in beamforming fashion towards different TRPs (gNB-DU). Each TRP has to listen and compute the UL-RTOA. The transmitted SRS has to be received unambiguously to the TRPs so that the measurement performed is not erroneous. UE would require the information as to which TRPs and which timestamp the UE needs to transmit the SRS. Further, Network would also require the information as what would be the preferred UL beam direction for the SRS transmission. Network may decide this based upon the DL Beam measurement results and finding a suitable DL beam for correspondence.
In a simple form a sequence flow as below would be desired.


Figure 1: Determining and Signalling the Preferred Angle for UL Transmission

Based upon Beam sweep or beam measurement report, Network (LMF) may decide the preferred direction that UE should perform the transmission.
This procedure, obtaining the beam measurement report can be part of E-CID; thus, before invoking the UL positioning procedure, NW may invoke the E-CID procedure with different Neighbour beam list.
[bookmark: _Toc16288840][bookmark: _Toc16795037]Angle based measurement result and RSRP result (ECID) are essential for efficient UL Positioning method in FR2.


[bookmark: _GoBack]Before UE transmits the SRS, an Uplink beam scheduling information would be required by the UE which can be provided by the NG-RAN as shown below in the sequence flow. It should be possible to merge some of the signaling flow such that the request of SRS configuration can be appended with the DL beam TRP that LMF has selected in the NRPPa. It would enable gNB to prepare the scheduling pattern and SRS configuration simultaneously.

[image: ]
Figure 2: Sequence flow. Beam Measurement Procedure before UL Positioning Procedure and UL Beam scheduling pattern provided by the NW.

The UL beam scheduling information consist of below parameters:
a) Number of UL Beams
For each beam:
· DL Beam Id for alignment or correspondence
· UL Beam Angle
· UL Beam Transmit Power
· StartTime
· Duration

When NW has determined the involved TRPs; it will prepare the UL Beam scheduling such that UE will orient its beam as per the scheduling information.
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Figure 3: An example of UL beam Scheduling


[bookmark: _Toc16795033]For FR2 Uplink Based Positioning method such as for UTDOA, an Uplink Beam scheduling information is provided to UE. 
[bookmark: _Toc16795034]The UL Beam scheduling information compromises of DL Beam ID, UL Beam Angle, UL Beam Tx Power, startTime, Duration
[bookmark: _Toc16795035]UE uses the UL Beam scheduling information to project the beams for Uplink Positioning methods.
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Conclusion
In the previous sections we made the following observations: 
Observation 1	Angle based measurement result and RSRP result (ECID) are essential for efficient UL Positioning method in FR2.


Based on the discussion in the previous sections we propose the following:
Proposal 1	For FR2 Uplink Based Positioning method such as for UTDOA, an Uplink Beam scheduling information is provided to UE.
Proposal 2	The UL Beam scheduling information compromises of DL Beam ID, UL Beam Angle, UL Beam Tx Power, startTime, Duration
Proposal 3	UE uses the UL Beam scheduling information to project the beams for Uplink Positioning methods.
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