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Introduction
RAN4 indicated that they cannot make the decision whether the reduced Rx beam sweeping factor can be requested by the LMF, or simply derived based on UE reported capabilities. They asked RAN1 to check this issue [1].
	To RAN WG1: 
· ACTION: 	RAN4 kindly asks RAN1 to take the above information into account in the following work on NR positioning enhancements and anaswer the question bellow.
Q1: Whether does UE need to be configured by LMF to perform PRS measurements in FR2 with a reduced Rx beam sweeping factor?



In this paper, we provide our view on this.

Discussion
RAN2 sent an LS to RAN1 in [2] informing that a functionality should not be defined without configuration, but dependent on capability bits, based on the lesson learnt from the maximum layers in Rel-15 MIMO.
	5 	Avoid defining functionality that has no RRC configuration but is dependent on capability bits.
The specification should not be written so that the network determines what configuration it can use for a UE implicitly by the reported UE capabilities. Instead, the gNB should always configure the UE explicitly by DL RRC signalling, respecting  the reported capabilities. 
A problematic case in Rel-15 was the UL/DL MIMO layers, which resulted in a late-stage introduction of explicit MIMO signalling support by RAN2 (maxLayersMIMO-Indication).  



Observation 1: It is RAN2 recommendation that the functionality should be depend on configuration, instead of solely based on UE capability reporting.

In this regard, there are clearly two different functionalities, in which one corresponds to the Rx beam sweeping factor being 8, while the other corresponds to the Rx beam sweeping factor being a UE reported one.
From the perspective of UE capabilities, it is also assumed that even if UE supports the new/reduced Rx beam sweeping factor, UE should still support 8 by default.
Observation 2: UE should be able to support the Rx beam sweeping factor of 8 even if it supports a reduced number.

It is currently not clear whether apart from the change of the measurement period requirement, other requirements (e.g. performance wise) may be different between 8 Rx beams and <8 Rx beams. It is possible that some sorts of trade-off may be required at the cost reducing Rx beams.
For example
Some UEs may choose to implement a wide Rx beam for the reduced Rx beam sweeping factor, causing Rx beamforming gain loss, and Es/IoT side conditions for some distant TRPs may not be met.
Some UEs may choose to implement simultaneous reception of multiple panels to reduce the Rx beam sweeping factor, which may affect the Rx chains for each single panel, and two Rx may have significant difference in terms of Es/IoT conditions.
Observation 3: There may be trade-off between measurement latency and other KPIs, e.g. accuracy aspects.

All this should be designed in a way that is future proof, that network could have control over which functionality that it wishes UE to be operated in. Therefore, we think that the Rx beam sweeping factor should be requested by the LMF.
Proposal 1: Support the LMF to request the Rx beam sweeping factor.

For the details of the signaling, we think that a single bit indictor is sufficient. The presence of the bit means that LMF expects UE to use the reported number of Rx beam sweeping factor on an FR2 band for the PRS measurements on the positioning frequency layer on that FR2 band; while the absence of the bit means that the LMF expects UE to use 8 for all FR2 bands.
The parameter should be provided per positioning method (DL-TDOA, DL-AoD, Multi-RTT), but the same value should be provided across multiple positioning methods if hybrid positioning is used.
Proposal 2: Introduce a single bit indicator per positioning method.
The presence of the bit means that LMF expects UE to use the reported Rx beam sweeping factor for the FR2 bands on which UE supports the feature, and to use 8 for the FR2 bands on which UE does not support the feature.
The absence of the bit means that LMF expects UE to use 8 for all FR2 bands.
The same status (presence/absence) of the bit is indicated across DL-TDOA, DL-AoD, and Multi-RTT methods in case of hybrid positioning.

Conclusion
In this contribution, we discuss the request from the LMF on the lower Rx beam sweeping factor, with the following observations and proposals.
Observation 1: It is RAN2 recommendation that the functionality should be depend on configuration, instead of solely based on UE capability reporting.
Observation 2: UE should be able to support the Rx beam sweeping factor of 8 even if it supports a reduced number.
Observation 3: There may be trade-off between measurement latency and other KPIs, e.g. accuracy aspects.
Proposal 1: Support the LMF to request the Rx beam sweeping factor.
Proposal 2: Introduce a single bit indicator per positioning method.
The presence of the bit means that LMF expects UE to use the reported Rx beam sweeping factor for the FR2 bands on which UE supports the feature, and to use 8 for the FR2 bands on which UE does not support the feature.
The absence of the bit means that LMF expects UE to use 8 for all FR2 bands.
The same status (presence/absence) of the bit is indicated across DL-TDOA, DL-AoD, and Multi-RTT methods in case of hybrid positioning.
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