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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.
Gapless measurement enhancements
Framework for gapless measurements
During the previous meeting, it was agreed that the framework for gapless measurements should consist of the following enhancements:
· A window, signaled by the gNB to the UE, over which PRS priority level compared to data can be  set.
· 3 levels of UE capabilities regarding the parallel processing of positioning signals and data. For each capability, a high priority PRS affects data at different level:
· Capability 1A: a high priority PRS means data is dropped over the length of the prioritization window, across all CCs in the band
· Capability 1B:  a high priority PRS means data is dropped over the length of the prioritization window, in the CC containing the prioritized PRS
· Capability 2: a high priority PRS means data is dropped when colliding with the prioritized PRS symbols.  
· 3 possible PRS priority configurations, up to UE capability:
· Option1: 2 states of priorities for PRS with respect to all the data channels and CSI signals
· Option 2: 3 states of priorities for PRS with respects to eMBB data channels and signals, URLLC channels
· Option3: 1 state, where PRS is always prioritized
In this contribution, we further discuss the gNB-UE interface enhancements required for the framework to function, as well as additional features for the LMF-gNB interface and LMF-UE interface.

Signalling of the PRS processing window
The PRS processing window (PPW) is configured by the gNodeB to the UE. An initial window configuration can be sent over RRC. Further updates to the parameters in the PPW configuration can be sent over RRC or over MAC CE, if RAN2 deems it useful and RRC latency is a concern. 

[bookmark: _Toc95739685]The initial configuration of the PRS processing window is sent over RRC signalling. For reconfigurations / PPW update, it is up to RAN2 to decide if a MAC CE is beneficial or if RRC reconfiguration is sufficient. 

PPW for capability 1A/1B UEs
Configuration for Capability 1A/1B UEs

Capability 1A and 1B have in common that scheduled data across the whole window is dropped if a PRS has high priority anywhere in the window. This means that the priority message granularity should be at the window level and apply to all PRSs in the window. Based on this observation, the serving gNB only needs to know the window start, length and periodicity of the PPW that the LMF would like to have configured.  The gNB then decides whether the data traffic should be prioritized over PRS and indicates the priority at the PPW level. 

[bookmark: _Toc95739686]For UE declaring capability 1A or 1B, the LMF PPW request to the gNB includes the following:
a. [bookmark: _Toc95739687]a way the gNB to identify the UE (details of which can be left to RAN2)
b. [bookmark: _Toc95739688]PPW length, start and periodicity.
[bookmark: _Toc95739689]For UE declaring capability 1A or 1B, the PRS priority is set at the PPW level in the PPW signalling from the gNB to the UE.

PPW for capability 2 UEs
Configuration for Capability 2 UEs

Capability 2 UEs are able to process both data and PRS in the PPW, and only drop the low priority channels/signals located in the same symbols as the high priority symbols.  Since the UE has the ability to drop PRS at the symbol level, the LMF needs to inform the gNB in some way of which PRSs should be prioritized, for a given UE. 
In the signalling to the UE, the gNB can configure the PPW with a priority setting for each of the serving PRS and non-serving PRSs after the gNB has received relevant information from the LMF. If the priority is indicated for each PRS resource, clearly, the PPW configuration to the UE could become very large. To reduce the PPW configuration overhead, it should be possible to support the following different levels of granularity for priority signaling in the PPW:
· PPW level: all PRSs present in the PPW are set to the same priority (a single priority is indicated at the PPW level)
· PFL level: all PRSs present in the PPW and belonging to the same PFL are set to the same priority (PRSs in each PFL are indicated with one priority)
· Resource set level: all PRSs present in the PPW and belonging to the same PFL and the same PRS resource set are set to the same priority (PRSs in same PFL and same PRS resource set are indicated with one priority)
· PRS resource level: each PRSs present in the PPW are individually indicated a priority setting.

[bookmark: _Toc95739690]For PRS priority indication for Ues with capability 2, discuss and downselect which among the following priority indication granularities to be supported:
c. [bookmark: _Toc95739691]PPW level: all PRSs present in the PPW are set to the same priority (a single priority is indicated at the PPW level)
d. [bookmark: _Toc95739692]PFL level: all PRSs present in the PPW and belonging to the same PFL are set to the same priority (PRSs in each PFL are indicated with one priority)
e. [bookmark: _Toc95739693]   Resource set level: all PRSs present in the PPW and belonging to the same PFL and the same PRS resource set are set to the same priority (PRSs in same PFL and same PRS resource set are indicated with one priority)
f. [bookmark: _Toc95739694]PRS resource level: each PRSs present in the PPW are individually indicated a priority setting.

Use of threshold to determine the applicable PRSs in the PPW 

As mentioned previously, the capability 1A and 1B UEs will drop all traffic in the PPW when a prioritized PRS is received. Since all traffic is dropped, there is no need to secure the orthogonality between the PRS and the serving cell data traffic within the PPW for UEs that support capability 1A and 1B.  Therefore, we propose not to use a threshold to qualify the PRS from the non-serving cell when the UE supports capability 1A and/or 1B.  The condition of a PRS being within the PPW duration is sufficient to decide to process the PRS for UEs that support capability 1A and/or 1B. 

[bookmark: _Toc95739695]The threshold to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG is only applicable for UEs with capability 2.

Conclusion
  Based on the discussion in the previous sections we make the following proposals and observations:

Proposal 1	The initial configuration of the PRS processing window is sent over RRC signalling. For reconfigurations / PPW update, it is up to RAN2 to decide if a MAC CE is beneficial or if RRC reconfiguration is sufficient.
Proposal 2	For UE declaring capability 1A or 1B, the LMF PPW request to the gNB includes the following:
a.	a way the gNB to identify the UE (details of which can be left to RAN2)
b.	PPW length, start and periodicity.
Proposal 3	For UE declaring capability 1A or 1B, the PRS priority is set at the PPW level in the PPW signalling from the gNB to the UE.
Proposal 4	For PRS priority indication for Ues with capability 2, discuss and downselect which among the following priority indication granularities to be supported:
a.	PPW level: all PRSs present in the PPW are set to the same priority (a single priority is indicated at the PPW level)
b.	PFL level: all PRSs present in the PPW and belonging to the same PFL are set to the same priority (PRSs in each PFL are indicated with one priority)
c.	Resource set level: all PRSs present in the PPW and belonging to the same PFL and the same PRS resource set are set to the same priority (PRSs in same PFL and same PRS resource set are indicated with one priority)
d.	PRS resource level: each PRSs present in the PPW are individually indicated a priority setting.
Proposal 5	The threshold to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG is only applicable for UEs with capability 2.
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