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Introduction
Rel-17 work item for NR positioning enhancement was completed from RAN1’s perspective in RAN#94e. However, there are still some remaining issues. This contribution further discusses the remaining issues on latency reduction for NR positioning.
Remaining issues on DL PRS measurement outside MG

Discussion on priority between DL PRS and SSB
In RAN1#108-e meeting, the following conclusion was made on priority handling of PRS and SSB for PRS measurement outside MG [1]:
	Conclusion
RAN1 understand that the priority between SSB and PRS is up to RAN4 to define.


As indicated in the above conclusion, in RAN1’s understanding, the priority between SSB and PRS is up to RAN4 to define. However, no LS was sent to RAN4 in RAN1#108-e meeting. In RAN4’s discussion on this issue, some companies suggested this issue should be discussed in RAN1. Therefore, an LS should be sent to RAN4 on above conclusion.
Proposal 1: Send an LS to RAN4 informing the following conclusion made in RAN1#108-e:
[bookmark: _GoBack]For the priority handling of PRS and SSB for PRS measurement outside MG, RAN1 understand that the priority between SSB and PRS is up to RAN4 to define.

TP1 on PRS Processing Window
In TS38.214 [2], the following texts were added based on the agreements in RAN1#108-e.
----------------Start of TS38.214---------------------
5.1.6.5	PRS reception procedure
The UE is not expected to be indicated with more than 4 activated [PRSProcessingWindow] across all active DL BWPs and is not expected to be indicated with the activated [PRSProcessingWindow] that overlap in time.
----------------End of TS38.214---------------------

However, PRSProcessingWindow is the name of the high layer parameter, instead of the concept of PRS processing window in RAN1’s agreements. Therefore, the following TP is proposed.
Proposal 2: Adopt the following TP on PRS Processing Window:
----------------Start of TP for TS38.214---------------------
5.1.6.5	PRS reception procedure
……
The UE is not expected to be indicated with more than 4 activated PRS processing windows by high layer parameter [PRSProcessingWindow] across all active DL BWPs and is not expected to be indicated with the activated PRS processing windows that overlap in time.
……
----------------End of TP for TS38.214---------------------

TP2 on PRS cell condition on PRS measurement outside MG
In TS38.214 [2], only serving cells are used for the PRS cell condition on PRS measurement outside MG .
----------------Start of TS38.214---------------------
5.1.6.5	PRS reception procedure
……
When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with [Type-2] if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels from the impacted serving cells are not expected to be measured by the UE on the overlapped symbols with the DL PRS, where impacted serving cells refer to the serving cell on which the [PRSProcessingWindow] is configured for a frequency range 1 band, and all the serving cells in the same band as the DL PRS for a frequency range 2 band.
----------------End of TS38.214---------------------
However, based on the following agreements in RAN1#107-e and RAN1#106bis-e, both serving cells and non-serving cells can be used for the PRS cell condition on PRS measurement outside MG.
	Agreement in RAN1#107-e
For the purpose of determining conditions for measuring the PRS outside of a MG, the expected Rx timing difference between the PRS from the non-serving cell and that from the serving cell is determined by expected RSTD and expected RSTD uncertainty in the assistance data.
Send an LS to request RAN4 study and determine the threshold, which is used to be compared against with the Rx timing difference to determine whether the PRS from the non-serving cell satisfy the condition of PRS measurement outside MG.
· Examples for the threshold: CP length, 50% of the OFDM symbol, 1ms
· Other options can also be considered by RAN4
· Note: the requirement on whether UE needs to calculate the expected Rx time difference and/or compare against the threshold is also a part of the study request

Agreement in RAN1#106bis-e:
For PRS measurement outside MG, support the following Alt. 2 in the working assumption made in RAN1#106-e with the following update of the PRS cell condition.
· Alt. 2: Applicable to all PRS (serving and/or non-serving cell) under conditions to PRS of non-serving cell.
· The conditions at least include that the Rx timing difference between PRS from the non-serving cell and that from the serving cell is within a threshold
· The UE is not expected to determine whether the above condition is satisfied by performing measurements and instead can be determined using assistance data
· FFS: Rx timing difference between PRS from the non-serving cell and that from the serving cell is determined by the expected RSTD and expected RSTD uncertainty.
· Further discuss the necessity on the following additional conditions
· When the PRS is higher priority than other channels/signals, for capability 1A and 1B, the PRS from the non-serving cell have to be inside the PRS prioritization window.
· When the PRS is higher priority than other channels/signals, for capability 2, the PRS from the non-serving cell have to be in the same symbols as the PRS of the serving cell since the serving cell does not know the symbol position of neighbour cell PRS.


Proposal 3: Adopt the following TP on the PRS cell condition on PRS measurement outside MG:
----------------Start of TP for TS38.214---------------------
5.1.6.5	PRS reception procedure
……
When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with [Type-2] if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels from the impacted serving cells and non-serving cells are not expected to be measured by the UE on the overlapped symbols with the DL PRS, where impacted serving cells and non-serving cells refer to the serving cell and the non-serving cells on which the [PRSProcessingWindow] is configured for a frequency range 1 band, and all the serving cells and the non-serving cells in the same band as the DL PRS for a frequency range 2 band.
……
----------------End of TP for TS38.214---------------------
[bookmark: _Ref47295954][bookmark: _Ref60564645]Conclusions
In this contribution, we discussed the remaining issues related to latency reduction for NR positioning with the following proposals.
Proposal 1: Send an LS to RAN4 informing the following conclusion made in RAN1#108-e:
For the priority handling of PRS and SSB for PRS measurement outside MG, RAN1 understand that the priority between SSB and PRS is up to RAN4 to define.

Proposal 2: Adopt the following TP on PRS Processing Window:
----------------Start of TP for TS 38.214---------------------
5.1.6.5	PRS reception procedure
……
The UE is not expected to be indicated with more than 4 activated PRS processing windows by high layer parameter [PRSProcessingWindow] across all active DL BWPs and is not expected to be indicated with the activated PRS processing windows that overlap in time.
……
----------------End of TP for TS 38.214---------------------

Proposal 3: Adopt the following TP on the PRS cell condition on PRS measurement outside MG:
----------------Start of TP for TS 38.214---------------------
5.1.6.5	PRS reception procedure
……
When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with [Type-2] if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels from the impacted serving cells and non-serving cells are not expected to be measured by the UE on the overlapped symbols with the DL PRS, where impacted serving cells and non-serving cells refer to the serving cell and the non-serving cells on which the [PRSProcessingWindow] is configured for a frequency range 1 band, and all the serving cells and the non-serving cells in the same band as the DL PRS for a frequency range 2 band.……
----------------End of TP for TS 38.214---------------------
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