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Discussion 
1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR positioning enhancements was approved [1]. The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning enhancements for improving positioning accuracy, latency, network and/or device efficiency. 

The specific objectives of this work are: 
RAN1 centric objectives:
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
This contribution provides the potential enhancements by mitigating UE Rx/Tx and/or gNB Rx/Tx time delays .
2      Potential enhancements
2.1     PRS pattern enhancements
Table 1 shows the allowed combination of PRS symbols lengths and comb sizes in Rel-16. The contributions in SI period have shown that with particular patterns, the greater comb sizes for smaller PRS symbols lengths doesn’t affect the positioning accuracy. While smaller PRS symbols lengths allows the signal multiplexing in time domain, which can be beneficial for increasing network efficiency and reducing the latency. Therefore, we propose to support additional PRS RE mapping patterns with smaller PRS symbol lengths including the 1-symbol PRS patterns.
Proposal 1:

Rel-17 should support additional PRS RE mapping patterns with smaller DL PRS symbol lengths, including the 1-symbol PRS patterns.
	lengths of PRS symbols
	2
	4
	8
	12

	Comb 2
	{0, 1}
	{0, 1, 0, 1}
	{0,1,0,1,0,1,0,1}
	{0,1,0,1,0,1,0,1,0,1}

	Comb 4
	N/A
	{0,2,1,3},
	{0,2,1,3, 0,2,1,3}
	{0,2,1,3, 0,2,1,3, 0,2,1,3}

	Comb 6
	N/A
	N/A
	{0,2,1,4,2,5}
	{0,2,1,4,2,5,0,2,1,4,2,5}

	Comb 12
	N/A
	N/A
	N/A
	{0,6,3,9,1,7,4,10,2,8,5,11}


Table 1 Rel-16 DL PRS patterns  

2.2     PRS multiplexing with other signals and channels

In Rel-16, the DL PRS can’t be mapped to any symbol that contains SS/PBCH block. The latency resulting from this restriction seems slightly, but does prevent the time-strict services, e.g. the IIOT use cases, from satisfying the very low latency demand. Therefore, frequency domain multiplexing DL PRS with other DL signals and channels in PRB-level should be supported in Rel-17, so that the latency can be reduced as much as possible. 
Proposal 2:

Rel-17 should support the DL PRS frequency domain multiplexed with other DL signals and channels in PRB-level.
2.3     UL SRS patterns for positioning enhancements 

The Rel-16 UL SRS patterns for positioning are shown in table 2. Similar to DL PRS, we suggest to support additional UL SRS RE mapping patterns with smaller PRS symbols lengths, which can be beneficial for increasing network efficiency and reducing latency. The impact on positioning accuracy will be even less than DL PRS since it is the network’s work to configure the UL SRS pattern. So we suggest to allow all the configuration of N/A entries in the first two columns.

	lengths of PRS symbols
	1
	2
	4
	8
	12

	Comb 2
	{0}
	{0, 1}
	{0, 1, 0, 1}
	N/A
	N/A

	Comb 4
	N/A
	{0, 2}
	{0,2,1,3},
	{0,2,1,3, 0,2,1,3}
	{0,2,1,3, 0,2,1,3, 0,2,1,3}

	Comb 8
	N/A
	N/A
	{0,4,2,6}
	{0,4,2,6,1,5,3,7}
	{0,4,2,6,1,5,3,7,0,4,2,6}


Table 2 Rel-16 UL SRS patterns for positioning 
Proposal 3:

Rel-17 should support additional UL SRS for positioning RE mapping patterns with smaller PRS symbol lengths, i.e. the comb-4 and comb-8 for 1-symbol SRS patterns, the comb-8 for 2-symbol SRS pattern.
3      Conclusions 
In this contribution, we discussed potential positioning enhancements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, and give the following proposals:
Proposal 1:  Rel-17 should support additional PRS RE mapping patterns with smaller DL PRS symbol lengths, including the 1-symbol PRS patterns.

Proposal 2: Rel-17 should support the DL PRS frequency domain multiplexed with other DL signals and channels in PRB-level.

Proposal 3:  Rel-17 should support additional UL SRS for positioning RE mapping patterns with smaller PRS symbol lengths, i.e. the comb-4 and comb-8 for 1-symbol SRS patterns, the comb-8 for 2-symbol SRS pattern.
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