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Introduction
In the RAN1 AH#1901 meeting, there are the following agreements on UL PRS (SRS) [1]:
	Agreement:
FFS: At least the following aspects for NR UL PRS design 
· Use of UL beam sweeping at FR2 
· Beam sweeping includes possibility of quasi-omni transmission
· Use of UL beam alignment at FR2 through DL reception and beam correspondence
· UL Power control aspects
· UL timing advance aspects



In this contribution, we discuss beam management for uplink positioning from RAN2 perspective.
Discussion
According to the agreement in the RAN1 AH#1901 meeting, both UL beam sweeping at FR2 andUL beam alignment at FR2 through DL reception and beam correspondence are supported. For beam sweeping based SRS design, the current UL positioning procedure (involving UL-TDOA, UL-AoA, uplink part of multi-cell RTT) still could work because beam sweeping based NR SRS configuration has been supported in NR specs and the transmit and reception beam for the UE and the network are transparent. Therefore, no additional procedure in uplink positioning is needed to support beam sweeping based SRS transmission.
Proposal 1: No additional procedure in uplink positioning is needed to support beam sweeping based SRS transmission.
To achieve beam alignment at FR2 through DL reception and beam correspondence, TMF node should be capable of transmitting DL reference signal, with which UE can determine the SRS beam based its receiving DL reference signal beam. Moreover, the DL reference signal transmission of TMF node may be beam sweeping based pattern to ensure UE could receive it at any direction. In LTE, LMU serves the same functionality as TMF node but it doesn’t support transmitting DL reference signal and only passively receive SRS from the UE. In NR, there is no conclusion on which node performs TMF in RAN3. Anyway, to achieve Tx beam alignment at FR2, the TMF node should be capable of transmitting DL reference signal at least.
Proposal 2: To achieve Tx beam alignment at FR2, the TMF node should be capable of transmitting DL reference signal at least.
0. UL beam management procedure
In order to support UL beam alignment, the following procedure needs to be introduced for NRPPa spec for the signaling between serving/neighboring gNB and LMF, which is illustrated in the following figure.


1. If there is a change in the beam pair maintenance for SRS beam management, neighbouring gNB initiates Beam Information Update procedure to the LMF to indicate the change in the SRS
[bookmark: _GoBack]2. Upon reception of Beam Information Update message, LMF initiates Beam Information Indication procedure to the serving gNB to indicate the SRS beam to the serving gNB. 
Proposal 3: Introduce Beam Information Update procedure and Beam Information Indication procedure to NRPPa to support UL beam management 
SRS configuration
Furthermore, SRS configuration should support associating SRS beam to DL signal beam of non-serving gNB, but this is not supported in current NR specs. To achieve beam alignment with the neighboring gNB, there must be an association with the reference signal such as SRS, CSI-RS, SSB, or DL-PRS, with which the serving gNB can indicate to the UE what should be the SRS beam for the UE. Hence, it is proposed to support configuring the spatial relationship information for UE’s SRS resource to DL reference signal of neighboring gNBs.
Proposal 4: To achieve beam alignment at FR2 through DL reception and beam correspondence, NR should support configuring the spatial relationship information for UE’s SRS resource to DL reference signal of neighbouring gNBs.
Upon receiving the update of beam information indication, the serving gNB may reconfigure the reference signal in the spatial relationship information of a SRS resource.
[bookmark: OLE_LINK1]In SRS configuration, pathlossReferenceRS that includes a ssb-Index or a csi-RS-Index is optionally configured per SRS-ResourceSet. The UE calculates DL pathloss from the indicated SSB or CSI-RS and uses it to determine the SRS transmit power towards a serving cell. Unlike the currently supported SRS usages in NR specs, a SRS resource for positioning usage may need to be received at a neighbouring gNB. In such a case, the SRS transmit power should be determined based on the pathloss of a DL RS that is transmitted from the said neighbouring gNB. As such, NR should support the configuration of DL pathloss RS of neighbouring gNBs.        
Proposal 5: To determine the required SRS transmit power for neighbouring gNBs, NR should support the configuration of RS of neighbouring gNBs for DL pathloss calculation. 
Conclusion
In this contribution, we discussed beam management for uplink positioning from RAN2 perspective, and we get the following observation and proposals:
Proposal 1: no additional procedure in uplink positioning is needed to support beam sweeping based SRS transmission.
Proposal 2: To achieve Tx beam alignment at FR2, the TMF node should be capable of transmitting DL reference signal at least.
Proposal 3: Introduce Beam Information Update procedure and Beam Information Indication procedure to NRPPa to support UL beam management 
Proposal 4: To achieve beam alignment at FR2 through DL reception and beam correspondence, NR should support configuring the spatial relationship information for UE’s SRS resource to DL reference signal of neighbouring gNBs.
Proposal 5: To determine the required SRS transmit power for neighbouring gNBs, NR should support the configuration of RS of neighbouring gNBs for DL pathloss calculation. 
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