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Introduction
RAN3 received the following liaison from RAN1 [1], detailing the working assumption that was made by RAN1 on PRS measurements outside the measurement gap as a latency reduction feature. The LS was sent to other working groups to check if there are any concerns.

	Working assumption:
Subject to UE capability, support PRS measurement outside the MG, within a PRS processing window, and UE measurement inside the active DL BWP with PRS having the same numerology as the active DL BWP.
· Inside the PRS processing window, subject to the UE determining that DL PRS to be higher priority, support the following UE capabilities: 
· Capability 1: PRS prioritization over all other DL signals/channels in all symbols inside the window. 
· Cap. 1A: The DL signals/channels from all DL CCs (per UE) are affected.
· Cap. 1B: Only the DL signals/channels from a certain band/CC are affected.
· FFS: band or CC
· Capability 2: PRS prioritization over other DL signals/channels only in the PRS symbols inside the window
· A UE shall be able to declare a PRS processing capability outside MG.
· FFS: Details of capability signalling (e.g., per UE or per band, etc.)
· For the purpose of this feature, PRS-related conditions are expected to be specified, with the following to be down-selected:
· Alt. 1: Applicable to serving cell PRS only 
· Alt. 2: Applicable to all PRS under conditions to PRS of non-serving cell.
· Note: When the UE determines higher priority for other DL signals/channels over the PRS measurement/processing, the UE is not expected to measure/process DL PRS which is applicable to all of the above capability options.  
· Further study
· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.
· Send an LS to RAN2, RAN3 and RAN4 informing them of this working assumption and requesting feedback in case they have concerns.



In this contribution, we describe our views on the LS and the RAN3 specification changes that may result from to support RAN1’s agreement.
Discussion
General view on gapless measurement enhancements
The RAN1’s WA in the LS relates to enabling measuring the DL PRS without the need for measurement gaps. In release 16, the PRS-based measurements (including PRS RSRP, RSTD for OTDOA and UE Rx-Tx for RTT) are all made in the presence of measurement gaps. It should be noted however that there are very common use cases where measurement gaps would not be necessary at all to perform DL PRS measurements.  For example, in an indoor IIoT factory positioning, a single gNB-DU (and thus, a single scheduler) can control and steer several TRPs within one cell[footnoteRef:2]. In such case, the gNB can have the full control of all PRS transmissions in the deployment and therefore schedule data traffic and positioning in the same bandwidth part without the need of measurement gaps, while still maintaining control on how to handle potential traffic collisions. Therefore, the case of gap-less measurement for PRS can be supported today in existing deployment.  Hence, we propose to confirm the above RAN1 WA from a RAN3 point view. [2:  One can observe that this is already possible from the Rel-16 specifications based on the maximum number of cells and TRPs defined.] 

Observation 1: In an indoor IIoT factory positioning (e.g. single cell), a gNB-DU can control and steer multiple TRPs to support DL measurements based on DL PRS without the need of measurement gaps
Proposal 1: RAN3 to confirm that RAN1 WA on gapless measurement enhancements can be supported in existing deployment
 PRS processing window for gapless measurement
According to the above WA, there is a further study on:
	· Further details of which other DL signals/channels to be prioritized 
· How the UE determines DL PRS’s priority based on one or more of the following:
· Opt. 1: Based on indication/configuration from serving gNB
· Opt. 2: Other options (e.g., implicit, signalling from LMF, etc)
· Whether UE can do the measurement for both inside MG (if MG is configured) and outside MG in a measurement period
· How to do the PRS measurement when the conditions cannot be satisfied, e.g. when BWP switching happens
· Prioritization conditions of processing PRS over other DL channels/signals or vice versa.



RAN3 can discuss the two options above.
· For option1, the PRS priority window can be configured by serving gNB, where the gNB provides an instruction to the UE to skip PRS measurements occurring outside of such measurement window. For instance, the gNB scheduler can decide what shall be prioritized: whether data (i.e., either dynamically scheduled PDSC, etc.) or any other reference signal over PRS; or whether PRS is prioritized over data channels and reference signals…We understand that this option would not lead to any RAN3 impacts, except perhaps on a stage 2 level.
Observation 2: RAN1 WA Option1 based on indication/configuration from serving gNB is feasible without RAN3 impacts 
· For option2, the LMF would signal/configure the PRS processing window to the serving gNB via NRPPa signaling. Upon receiving this PRS Processing window, the gNB will use it to decide what shall be prioritized. If the gNB prioritizes traffic data or any other reference signal over PRS, the gNB can inform the LMF that there will be no PRS transmission, due to de-prioritization of such RS by the gNB and the reason for it; the gNB can also send a failure message indicating that PRS transmission has failed due to such de-prioritization. From this option, we understand that there would be NRPPa and F1AP impacts that would be represented as below: 
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[bookmark: _Ref83813879]Figure 1: signalling of PRS Window prioritization – option 2

Note1: it is not clear at this stage if the PRS Prioritization window can be sent within the PRS Configuration exchange procedure, or will be sent within UE-associated signalling. We have used this procedure as example to illustrate the signalling between LMF and gNB for option 2 in the WA. We think however that it should be UE-associated signalling…

Observation 3: RAN1 WA Option2 based on indication/configuration from LMF to serving gNB requires NRPPa and F1AP impacts. 
From our view, option1 based on serving gNB configuring the PRS processing window is the best option to adopt from a network perspective, since the gNB receives the measurement reports from the UE and has knowledge of the DL BWP to use, and whether there could be conflict with other resources or type of traffics. Meanwhile, option2, with the additional signalling from LMF to gNB and from gNB to LMF – plus considering the F1 split signalling – will introduce increased latency due to the NRPPa and F1AP impacts. Such additional latencies go against the purpose mentioned in the LS of using the gapless measurement for latency improvements above all. 
Observation 4: option2 induces more signalling, specifications impacts and increased latency.
Also, based on recent RAN1 developments in RAN1#106-bis-e meeting, it seems that option1 has been agreed by RAN1, as seen from their recent agreement below:
	Agreement:
· With regards to UE determining the PRS priority with other DL signal/channels within the PRS processing window for PRS measurement outside MG, support the priority indicated by gNB.
· FFS: What are the other DL signals/channels
· With regards to the PRS processing window for PRS measurement outside MG, at least support the window indicated by gNB.




Furthermore, one point to consider in order to help the gNB configuring the UE DL PRS’s priority window (the "at least" mentioned in above RAN1 agreement), is that an indication on positioning priority can be signalled from LMF, in the form of Positioning QoS during the Positioning Information Exchange procedure. This QoS information can provide the priority associated with the positioning requirements of the target UE. The gNB can then consider this indication to perform prioritization between DL PRS and other data channels.
Observation 5: The gNB can consider some QoS indication (i.e. UE positioning requirements) from LMF to perform prioritization between DL PRS and other data channels and to configure the gNB window.
[bookmark: _Hlk85360505]Proposal 2: RAN3 to support Option1 with priority recommendation from LMF in the form of QoS for positioning.
A draft LS to RAN1 and RAN2 is provided in [2].
A TP to NRPPa and F1AP providing the QoS indication is available in [3] and [4]
Conclusions and Proposal
Observation 1: In an indoor factory positioning (e.g. single cell), a gNB-DU can control and steer multiple TRPs to support DL measurements based on DL PRS without the need of measurement gaps
Proposal 1: RAN3 to confirm that RAN1 WA on gapless measurement enhancements can be supported in existing deployment
Observation 2: RAN1 WA Option1 based on indication/configuration from serving gNB is feasible without RAN3 impacts
Observation 3: RAN1 WA Option2 based on indication/configuration from LMF to serving gNB requires NRPPa and F1AP impacts.
Observation 4: option2 induces more signalling, specifications impacts and increased latency.
Observation 5: The gNB can consider some QoS indication (i.e. UE positioning requirements) from LMF to perform prioritization between DL PRS and other data channels.
Proposal 2: RAN3 to support Option1 with priority recommendation from LMF in the form of QoS for positioning.
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