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Introduction
In this paper, we discuss the possibility of configuring multiple positioning SRS resources with the same spatial relation RS and the corresponding UE behavior.

Discussion
SRS spatial relation was introduced in Rel-15 to aid UE to perform Tx beamforming based on DL beam correspondence, and in Rel-16, positioning SRS can be further associated with DL PRS.
RAN4 RF has defined the related requirement for beam correspondence without UL beam sweeping and RAN5 has defined the testing for it.
Based on the existing RAN4 [38.101-2] and RAN5 specifications [38.521-2, 38.508-1], we would like note the following points.
The beam correspondence without UL beam sweeping requirement is determined based on the measured EIPR at given directions for both minimum EIPR requirement and spherical coverage requirement.
The testing is in an OTA chamber.
The testing cannot cover the sophisticated environment where multi-path could impact which Tx beam UE is chosen.
Observation 1: The current beam correspondence requirement does not consider the multi-path environment.

In the real environment, there are multiple paths. Take the multi-path propagation environment as shown in Figure 1, both the direct path (LoS path) and a reflecting cluster/path (NLoS path) are present between the BS and the UE.
The best DL beam are the same for both paths, since the beamwidth of gNB is not sufficiently narrow to differentiate two directions for the typical indoor BS antenna configurations.
The best UL beams, however, are different for the two paths.
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[bookmark: _Ref146096939]Figure 1 Multi-path environment for SRS spatial relation
In general, with the current spatial relation configuration, UE is likely to choose a single beam as Beam 1 for positioning SRS transmission since the direct path could have higher Rx power compared with the reflecting path, which contributes more to selecting the beam, but for some cases, Beam 4 is also possible since Beam 1 is not very matching the DL AoA at the UE..
Observation 2: With the current spatial relation, a single positioning SRS Tx beam is associated with a single DL beam.
To enable path specific Tx beamforming, it can be done if the DL PRS is also from different transmit direction, so that network may configure multiple PRS resources associated with each of the intended positioning SRS transmission.
Observation 3: With the current spatial relation, each of multiple positioning SRS Tx beams associated with a distinct path can be implemented via associating with each DL beam, if the path DL AoD belongs different DL PRS resources.
However, it is not possible for the case in Figure 1 when the same DL PRS covers both paths. We would like to note that in Rel-17, PRS-RSRPP and multi-path measurement reporting have been introduced as an optional UE feature, where the UE is able to measure different paths ToA and power with different Rx beams (for DL-TDOA and for Multi-RTT positioning) even for a single PRS, and so from UE implementation point of view, UE will be able to be aware of the incoming direction in a path specific manner (instead of resource specific manner), and as a result, has the possibility to transmit positioning SRS optimized with each path, which benefits positioning.
It is worth discussion what happens for the case shown in Figure 1, if the two paths are associated with a single DL beam, i.e., belongs to the single DL PRS resource.
Can network, based on DL-PRS RSRPP measurement report from the UE, activate two positioning SRS resources whose spatial relations are associated with the exactly same DL PRS?
In this case, will UE transmit the two positioning SRS resources using the same or different Tx beams?
Proposal 1: RAN1 to discuss UE behavior when two positioning SRS resources are configured/activated with the same spatial relation RS, especially for the case when UE supports path specific power measurement.
In our view, UE may not be able to understand the real intention from gNB by indicating multiple positioning SRS resources with the same spatial relation.
Interpretation 1: gNB needs to perform Rx beam sweeping across the positioning SRS resources, and UE is required to transmit the positioning SRS with the same beam.
Interpretation 2: gNB requests UE to use an alternative beam for the positioning SRS transmission as the Rx beams for the PRS reception, and UE is required to transmit positioning SRS with different beams.
RAN1 could further discuss appropriate assumption at the UE side for such a configuration.
[bookmark: OLE_LINK1]Proposal 2: RAN1 should discuss which of the following interpretation should be used when two positioning SRS resources are configured/activated with the same spatial relation RS.
Interpretation 1: UE is required to transmit the positioning SRS with the same Tx beam
Interpretation 2: UE is required to transmit the positioning SRS with different Tx beams

Conclusion
In this contribution, we analyzed the positioning SRS spatial relation associated with the same DL PRS. Based on the discussion, we have the following observations and proposals.
Observation 1: The current beam correspondence requirement does not consider the multi-path environment.
Observation 2: With the current spatial relation, a single positioning SRS Tx beam is associated with a single DL beam.
Observation 3: With the current spatial relation, each of multiple positioning SRS Tx beams associated with a distinct path can be implemented via associating with each DL beam, if the path DL AoD belongs different DL PRS resources.
Proposal 1: RAN1 to discuss UE behavior when two positioning SRS resources are configured/activated with the same spatial relation RS, especially for the case when UE supports path specific power measurement.
Proposal 2: RAN1 should discuss which of the following interpretation should be used when two positioning SRS resources are configured/activated with the same spatial relation RS.
Interpretation 1: UE is required to transmit the positioning SRS with the same Tx beam
Interpretation 2: UE is required to transmit the positioning SRS with different Tx beams
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