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In RAN1#108-e, RAN1 made agreements regarding details of enhancement for latency reduction [1]. In this contribution, we discuss the remaining issues for latency  reduction for NR positioning.
Remaining details for latency reduction : PRS processing window
Timeline for prioritization
In RAN1#107e, the following agreements related to the PRS processing window were made [2].
	Agreement
For capability 1A as per working assumption made in RAN1#106-e, the DL signalings/channels in a per UE fashion (i.e. both across NR & LTE) inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.
For capability 1B as per working assumption made in RAN1#106-e, only the DL signalings/channels from a certain band inside the PRS processing window are dropped if the DL PRS is determined to be higher priority.

	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.)



Agreement
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
· Option 1: UE may indicates support of two priority states.
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 2: UE may indicate support of three priority states
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
· State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
· Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
· State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
· Option 3: UE may indicate support of single priority state
· State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.


In addition, the following proposal has been made by the feature lead in RAN1#108e [3]. The proposal relates to the timeline of the dropping procedure.
	Proposal 3.4.3-1
· The PRS collision detection timeline/condition will be defined at least for the case when PRS may be lower prority than the dynamically scheduled DL signals/channels, which is applicable for all PRS processing window types (1A, 1B, 2).


The issue to be discussed is whether all PDCCH/PDSCH will be dropped inside the window if the corresponding scheduling DCI does not come N2 symbols before the start of the PRS processing window. This issue may be relevant to State 2 under Option 1 or Option 2, or State 3 under Option 2 in the above agreement, where the priority of PDCCH or PDSCH is higher than PRS. Once the UE determines to process PRS measurements, it may introduce complications in operations if the UE needs to prioritize PDCCH/PDSCH processing over PRS. Thus, the following proposal is made : 
Proposal 1 : PDCCH/PDSCH will be dropped inside the PRS processing window if the corresponding scheduling DCI does not come within N2 symbols before the start of the PRS processing window
PRS processing capability
The following proposal has been made by the feature lead in RAN1#108e [3] regarding PRS processing capability.
	· NR supports two modes of PRS processing outside MG inside the PRS processing window, according to the reported UE PRS resource capabilities.
· Mode 1: A UE is expected to measure all the PRS within the PRS processing window
· No relationship between the PRS processing window and UE reported (N, T) will be defined.
· Mode 1 at least applies to PRS processing window type 2.
· FFS type 1A/1B
· FFS Mode 2: 
· Alt. 1: A UE is expected to measure only up to the first N ms PRS within the first part of a PRS processing window, and is expected to complete the PRS processing if the time duration from the last symbol of the last PRS resource of the up to N ms PRS, to the end of the PRS processing window is not smaller than T-N ms.
· Alt. 2: A UE is expected to measure only up to the first N ms PRS within the first part of a PRS processing window according to the reported PRS resource capabilities, and is expected to complete the PRS processing if the time duration from the last symbol of the last PRS resource of the up to N ms PRS symbol inside the window, to the end of the PRS processing window is not smaller than T-N ms.
· Alt. 3: A UE is expected to measure and process PRS only within a PPW length.
· Mode 2 applies to PRS processing window type 1A and 1B.
· FFS type 2
· Note: The concept of mode is used to differentiate two UE behaviors, and may not be part of the signaling
· Discuss in the UE feature session the values {N, T} for all types.


Alternatives for relationship between the processing time{N,T} between PRS processing window duration were proposed by the feature lead. For Cap 1A and 1B for the processing window, the supporting argument is as follows : since there’s no explicit relationship between {N,T} and PRS processing window duration, multiple windows may be configured by the gNB to allow UE to complete measurement processing. 
However, since the gNB is aware of the processing capability of UE, the gNB should be able to configure a processing window long enough to allow the UE to complete processing of PRS measurements. The duration for the processing window should also be configured by the gNB based on the priority level of PRS compared to other DL channels. Thus, the following proposal is made.
Proposal 2: For Cap. 1A and Cap. 1B (PRS prioritization over all other DL signals/channels in all symbols inside the window), a UE is expected to measure and process PRS only within a PPW length.
Request for a PRS processing window via UL-MAC-CE
The following proposal has been made by the feature lead in RAN1#108e [3].
	Proposal 3.2.3-1
· From RAN1 perspective, PRS processing window activation/deactivation request by UL MAC CE is supported.


The following agreements were made in RAN2#116b-e [4].
Agreements:
-	On the concurrent measurement gap, RAN2 wait for further input from RAN1/RAN4. 
-	On the Network-Controlled Small Gap, RAN2 wait for further input from RAN1/RAN4. 
-	An LMF needs to provide "assistance information" to a gNB to support measurement gap (pre-)configuration.
-	The information that needs to be transferred between LMF and gNB to support the positioning measurement gap (pre-)configuration can be decided by RAN3.
-	Whether UL MAC CE can also be used for PRS processing window activation/deactivation should be decided by RAN1.
-	The information that needs to be transferred between LMF and gNB to support the PRS Processing Windows configuration can be decided by RAN3.
In the above agreement, it was discussed in RAN2 whether UL MAC CE can be used by the UE to request a PRS processing window from the network. Since a PRS processing window needs to be configured with PRS priority level where up to three levels of PRS priority have been agreed in RAN1#107e, the UE needs to include the desired level of PRS prioritization in the request. 
Even when not including any desired level of PRS prioritization in the request, the UE should know how the PRS priority level compares with that of other DL channels/signals before sending the request for activation/deactivation of PRS processing window.
However, it is not clear how the UE can determine the level of PRS prioritization for PRS. It is more beneficial from the system performance perspective (e.g., latency for positioning, scheduling delay) for the gNB to determine the level of PRS priority. 
Secondly, the network may not grant the PRS prioritization level the UE has requested.  In that case, the UE may not be able to benefit from the PRS processing window, in terms of latency reduction, with the prioritization level different from the requested value. Thus, we make the following proposal :
Proposal 3: UL MAC CE based request for a PRS processing window by the UE to the gNB is not supported
Conclusion.
In this contribution, the following proposals and observation are made.
Proposal 1 : PDCCH/PDSCH will be dropped inside the PRS processing window if the corresponding scheduling DCI does not come within N2 symbols before the start of the PRS processing window
Proposal 2: For Cap. 1A and Cap. 1B (PRS prioritization over all other DL signals/channels in all symbols inside the window), a UE is expected to measure and process PRS only within a PPW length.
Proposal 3: UL MAC CE based request for a PRS processing window by the UE to the gNB is not supported
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