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Introduction
The updated WID for NR positioning enhancements includes the following objectives for latency:
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]

This contribution focuses on the second and third sub-objective and discuss the support of gapless measurements as well as solutions to reduce time needed to perform UE measurements.
Support for Gapless measurements
In release 16, NR positioning SI and WI only considered positioning in the presence of measurement gaps.  One rationale was that PRS resources do not always reside in a UE’s active downlink bandwidth part (DL BWP). The UE bandwidth part is normally configured with communication in mind with complexity reduction and power saving considerations, and a UE DL BWP does not always span the whole downlink bandwidth. On the other hand, gNBs will in all likelihood configure the PRS with the largest available bandwidth to enable precise measurements.  

Another reason for using measurement gap is to avoid interference/collision with DL data channels and other DL reference signals. PRS is received by the UE across multiple TRPs, which can be serving or neighboring TRPs. The data channels are scheduled by the serving cell scheduler which is generally unaware of the PRS transmission patterns for the neighbouring gNBs. Thus, to measure neighbor TRPs’ PRSs, reception of the downlink traffic in the serving cell must be interrupted via measurement gaps. 

The use case scenarios in release 17 include indoor factory positioning, where a multi-TRP architecture with a single DU (and thus, a single scheduler) steering several TRPs is a realistic possibility. In this case, the gNB could have full control of all PRS transmissions in the deployment and therefore could schedule data traffic and positioning in the same BWP without the need of measurement gap while still maintaining control on how to handle potential collisions.  Therefore, the case of gap-less measurement for PRS should be supported. 

In a m-TRP architecture where multiple TRPs belong to the same gNB, a gNB could control all PRS and data traffic in the deployment and handle potential PRS collision with data traffic.
The network can configure the PRS to be limited within the UE’s DL BWP

[bookmark: _Toc71676058]In NR Rel-17, support DL measurements based on DL PRS without having to request measurement gaps. 

In the current structure of the measurement gap mechanism, the UE is responsible for establishing the need for measurement gap and request them from the network. The UE will request measurement gaps if the PRS bandwidth does not correspond to the bandwidth of the active BWP. However, this is not a sufficient condition for the UE to perform measurement that will fulfill the requirements.  The UE must request gaps to interrupt the data/control channel transmissions from the serving cell that would otherwise collide with the PRS. This would consume a part of the latency budget. As discussed earlier, if all TRPs are under the same gNB (and hence controlled by the same scheduler), the network could instead secure that the data channel and PRS will not interfere between each other (by appropriate scheduling, or dropping rules), and hence the UE could skip the measurement gap request. Therefore, it could be beneficial to indicate to the UE that gapless reception of PRS is possible for PRS from a given TRP. 

The UE needs to know that a collision-free reception of the PRS configured to be measured is possible, to decide whether to request measurement gaps

[bookmark: _Toc71676059]Introduce an indicator in the assistance data signalling that the PRSs present in the measurement request can be measured without measurement gaps, if the UE’s active DL BWP coincides with the PRS bandwidth. 
Reducing latency caused by measurement time 
Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
Measurement reporting per occasion
During the study phase, we have shown that PRS measurements were not limited by the received PRS power when the deployment scenario was indoor factory and IOO, and that a single PRS symbol was sufficient to provide a reliable measurement[REF]. the results are reproduced in Figure 1. based on this observation, the number of PRS instances used to produce a measurement could be relaxed from the rel16 = 4 down to = 1.

[bookmark: _Toc71676060]Support measurement reports for RSRP and RSTD based on a single PRS measurement, i.e. = 1.
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[bookmark: _Ref53674992]Figure 1.  Evaluation results for 1-symbol DL PRS compared to Rel. 16 DL PRS
 
Short Periodicity / high frequency for periodic PRS
The lowest periodicity for PRS is currently 4 slots for 15kHz SCS. We do not think that increasing the frequency of occurrence of PRS is realistic given that other signals also need to be transmitted. The reporting periodicity can be discussed separately. 

[bookmark: _Toc71676061]Do not support lower PRS periodicities for DL PRS in rel17. 
a. [bookmark: _Toc71676062]Note: periodicity of measurement reporting is a separate discussion


PRS prioritization
During the NR positioning enhancement SI, some companies expressed interest in mechanisms to control the prioritization of the positioning reference signals and of the physical channels carrying the assistance data and reports. 
For collisions between PRS, and downlink reference signals/physical channels, the PRS is currently not prioritised when conflicting with SSBs. Other reference signals/data transmission channels have not been discussed as the PRS is supposed to be measured in a measurement gap in NR Rel-16. Several collision cases should be discussed:

1) Collision between PRS and dynamic traffic/reference signals (i.e. dynamically scheduled PDSCH and associated reference signals, aperiodic CSI-RS)

In this case, one approach is that the PRS can be down prioritized. The network scheduler makes the decision to transmit data rather transmitting PRS in that given slot. 

2) Collision between PRS and periodic/semi persistent signals and channels (e.g. SPS PDSCH, semi-persistent CSI-RS, periodic CSI-RS)

If the measurement is not in a measurement gap, the PRS is measured from TRPs under control of the network scheduler, e.g. in a mTRP setup.  Therefore it is possible for the network scheduler to control the transmission of all PRSs in the deployment and decide what to prioritize.  In this case the PRS priority for the serving cell PRS could be configured to be higher or lower than the conflicting/colliding reference signals/channels.  In all other cases (i.e. when the network scheduler is not aware of neighboring PRS) the non-serving neighbour TRP PRS should always be down-prioritized. However, we do not think that a gap-less measurement should be possible when a non-serving neighbour TRP is present. 

[bookmark: _Toc71676063]For priority of the PRS against other downlink reference signals and channels:
· [bookmark: _Toc71676064]The PRS from a serving cell is subject to dropping rules/priority indications. The PRS transmitted from non-serving cell is expected to be measured in a measurement gap. 
· [bookmark: _Toc71676065]For PRS transmissions from TRPs in a serving cell, the PRS collisions with PDSCH/CSI-RS can be handled via priority indicators 
· [bookmark: _Toc71676066]For PRS transmissions from TRPs in a serving cell, whether PRS is dropped or not depends on the priority indicator
Conclusion
  Based on the discussion in the previous sections we propose the following:
Proposal 1	In NR Rel-17, support DL measurements based on DL PRS without having to request measurement gaps.
Proposal 2	Introduce an indicator in the assistance data signalling that the PRSs present in the measurement request can be measured without measurement gaps, if the UE’s active DL BWP coincides with the PRS bandwidth.
Proposal 3	Support measurement reports for RSRP and RSTD based on a single PRS measurement, i.e. = 1.
Proposal 4	Do not support lower PRS periodicities for DL PRS in rel17.
a.	Note: periodicity of measurement reporting is a separate discussion
Proposal 5	For priority of the PRS against other downlink reference signals and channels:
—	The PRS from a serving cell is subject to dropping rules/priority indications. The PRS transmitted from non-serving cell is expected to be measured in a measurement gap.
—	For PRS transmissions from TRPs in a serving cell, the PRS collisions with PDSCH/CSI-RS can be handled via priority indicators
—	For PRS transmissions from TRPs in a serving cell, whether PRS is dropped or not depends on the priority indicator
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