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Introduction
[bookmark: _Hlk510705081]In Rel-17 a work item on enhanced positioning was completed. This paper discusses maintenance issues for Rel-17 ePos and serves as a companion TDoc to our draft CRs [1-2]. We explain the background and the necessity for these issues. 
Discussion
Remaining issues on timing and RSRPP measurement
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc100147370]From the recently agreed definition of the PRS RSRPP measurement we can see that the 1st delay path corresponds to the first detected path in time. The intention from RAN1 was that the RSRPP of this “first detected path in time” would somehow give the LMF information about the power of the peak corresponding to the point where the UE reports the RSTD. However, as looking at the definition of the RSTD measurement there is no mention of “first detected path”. It is fully up to UE implementation how the RSTD value is selected.
However, this is problematic as it is also up to the UE how to determine what is the first detected path in time for the PRS RSRPP measurement. This is due to the fact that the first detected path is not defined. So, the problem is that even a single UE may use a different method for determining the first path of the PRS RSRPP and the path for deciding the RSTD value. In addition, the DL PRS can be transmitted periodically, and the UE may try to obtain a single measurement sample or multiple samples for the RSTD and RSRPP, but those measurement samples can be made on different PRS occasions, and the same first path is not guaranteed. In this case the LMF cannot make use of the RSRPP values and in fact may make the incorrect assumption that the RSRPP and RSTD values reported are talking about the same paths.
Observation 1: The current RSRPP and RSTD definitions could lead to the LMF misunderstanding the reported values as the “paths” may not be defined the same way for both measurements.
To address this problem, it should be ensured that the UE has the same understanding of paths when reporting to the LMF. A similar problem occurs for UE Rx-Tx time difference measurements and RSRPP. Our intention is not to mix methods or create cross method determinations. As such we make the following proposals
Proposal 1: When, as part of DL-TDOA, the UE reports both RSTD and RSRPP measurements it should use the same detected paths for both measurements in the reporting.
Proposal 2: When, as part of Multi-RTT, the UE reports both UE Rx-Tx time difference and RSRPP measurements it should use the same detected paths for both measurements in the reporting.
At the last meeting it was commented by companies that the RSTD and RSRPP measurements are clear that this is the first path. However, this is nowhere highlighted in the spec. Let us take the RSTD measurement which is reported in nr-RSTD in LPP, the field description says: 
nr-RSTD
This field specifies the relative timing difference between this neighbour TRP and the PRS reference TRP, as defined in TS 38.215 [36].  Mapping of the measured quantity is defined as in TS 38.133 [46].
So, the RSTD field description points to TS 38.215 which defines the RSTD as follows: 
	Definition
	DL reference signal time difference (DL RSTD) is the DL relative timing difference between the Transmission Point (TP) [18] j and the reference TP i, defined as TSubframeRxj – TSubframeRxi,

Where:
TSubframeRxj is the time when the UE receives the start of one subframe from TP j.
TSubframeRxi is the time when the UE receives the corresponding start of one subframe from TP i that is closest in time to the subframe received from TP j.

Multiple DL PRS resources can be used to determine the start of one subframe from a TP.

For frequency range 1, the reference point for the DL RSTD shall be the antenna connector of the UE. For frequency range 2, the reference point for the DL RSTD shall be the antenna of the UE.

	Applicable for
	RRC_CONNECTED,
RRC_INACTIVE



Notice that nowhere in this definition does the word path appear, let alone the “first path”. 
Observation 2: The definition of DL RSTD does not include the word path and is not tied to the “first path” which is also an undefined term in specification. 
We fail to understand the view from other companies that the spec is already clear that the RSTD should be measured with the “first path” and that this same “first path” is always the same one used for the RSRPP measurement. Therefore, we still believe this change is necessary to make the specification clear and prevent the LMF from making incorrect assumptions. 
Proposal 3: Agree to the CR in R1-2211309.
PRS priority state description for inside PPW
Rel-17 introduce the ability for the UE to measure the DL PRS outside of a measurement gap and introduced a priority indicator for the DL PRS inside the PRS processing window (PPW). RAN1 made the following agreement when introducing the priority indicator: 
Agreement(RAN1#107-e)
The following options are supported subject to UE capability for priority handling of PRS when PRS measurement is outside MG.
0. Option 1: UE may indicates support of two priority states.
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 2: UE may indicate support of three priority states
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
0. State 2: PRS is lower priority than PDCCH and URLLC PDSCH and higher priority than other PDSCH/CSI-RS
0. Note: The URLLC channel corresponds a dynamically scheduled PDSCH whose PUCCH resource for carrying ACK/NAK is marked as high-priority.
0. State 3: PRS is lower priority than all PDCCH/PDSCH/CSI-RS
0. Option 3: UE may indicate support of single priority state
0. State 1: PRS is higher priority than all PDCCH/PDSCH/CSI-RS
Note: SSB is a separate issue.
RAN4 later concluded that DL PRS is always lower than SSB.

The current text in TS 38.214 was added in CR R1-2208017 and reads as follows:
[bookmark: _Hlk117516419]The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability: 
-	with value 'st1' where the DL PRS is higher priority than all the DL signal/channels except SSB, or 
-	with value 'st2' where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals/channels except SSB, or
-	with value 'st3' where the DL PRS is lower priority than all the DL signals/channels except SSB.

The highlighted text is clearly an error as the DL PRS should be lower priority than all DL signals/channels including SSB. 
Proposal 4: Clarify that priority state 3, ‘st3’, is meant to be when DL PRS is lower priority than all other DL signals/channels including SSB. 
Proposal 5: Endorse the CR in R1-2211310. 
Conclusion
We made the following observations and proposals in this paper:
Observation 1: The current RSRPP and RSTD definitions could lead to the LMF misunderstanding the reported values as the “paths” may not be defined the same way for both measurements.
Proposal 1: When, as part of DL-TDOA, the UE reports both RSTD and RSRPP measurements it should use the same detected paths for both measurements in the reporting.
Proposal 2: When, as part of Multi-RTT, the UE reports both UE Rx-Tx time difference and RSRPP measurements it should use the same detected paths for both measurements in the reporting.
Observation 2: The definition of DL RSTD does not include the word path and is not tied to the “first path” which is also an undefined term in specification. 
Proposal 3: Agree to the CR in R1-2211309.
Proposal 4: Clarify that priority state 3, ‘st3’, is meant to be when DL PRS is lower priority than all other DL signals/channels including SSB. 
Proposal 5: Endorse the CR in R1-2211310. 
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