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Introduction
In the R17 WI for positioning enhancement [1], one important direction is to improve positioning latency and efficiency of the Rel-16 NR positioning methods. This contribution discusses the maintenance on latency and efficiency improvement related enhancement.
PRS collision timeline vs other UL signals 
In RAN1 #109-e meeting, the following agreement was made for latency reduction:
	Agreement
The PRS collision detection timeline for the case when PRS is lower priority than the DL signals/channels is define as following.
· For an activated type 1A and type 1B PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW no later than [N symbol/T ms] before the start of the PPW, UE expects to receive the DL signals/channels and drop the all DL PRS in the PPW.
· For an activated type 2 PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol no later than [N symbol/T ms] before the PRS symbol, UE expects to receive the DL signals/channels and drop the PRS symbol.
Agreement
The PRS collision detection timeline for the case when PRS is lower priority than the DL signals/channels is define as following.
· For a type 1A and type 1B PRS processing window
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS in the PPW later than [N symbol/T ms] before the start of the PPW, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the DL PRS in the PPW.
· For a type 2 PRS processing window considered active
· If UE determines the presence of other DL signals/channels except SSB of higher priority than PRS on a PRS symbol later than [N symbol/T ms] before the PRS symbol, UE is not required to receive the other DL signals/channels except SSB of higher priority and may receive the PRS symbol.
· Note 1: This implies that if the scheduling of other DL signals/channels of higher priority arrives too late, UE may consider the PRS as higher priority than the other DL signals/channels.
· Note 2: If the scheduling of other DL signals/channels of higher priority arrives too late, it is up to UE implementation whether to receive the other DL signals/channels.



For operation on a single carrier in unpaired spectrum, if a UE is configured by higher layers to receive a PDCCH, or a PDSCH, or a CSI-RS, or a DL PRS in a set of symbols of a slot, the UE receives the PDCCH, the PDSCH, the CSI-RS, or the DL PRS if the UE does not detect a DCI format that indicates to the UE to transmit a PUSCH, a PUCCH, a PRACH, or a SRS in at least one symbol of the set of symbols of the slot; otherwise, the UE does not receive the PDCCH, or the PDSCH, or the CSI-RS, or the DL PRS in the set of symbols of the slot. However, considering the cancelation time and decoding time for DCI/SFI scheduling UL signals/channels, the PRS collision detection timeline should be defined for PRS and UL signals/channels.
At this maintenance stage, we think the most straightforward way is to specify the PRS collision detection timeline with the UL signals/channels to follow the PRS collision detection timeline with that for other DL signals/channels. That is to say, if there are any PUSCH/PUCCH/SRS expected/determined to be transmitted in the PPW by UE at the time earlier than N time units before the start of PRS, UE will not receive PRS and transmit PUSCH/PUCCH/SRS; Otherwise, UE will not transmit LP PUSCH/PUCCH/SRS in the PPW and may receive PRS subject to UE capability. These operations can reduce the latency of PRS measurement or UL transmission.time point for determining an expected UL signal/channel
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Feedback to last meeting comments on objecting such addition. During last meeting, the FL has summarized the possible options:
With regards to the action time for the PRS collision over UL, support N = N2 (clause 6.4 of TS 38.214) for the subcarrier spacing of the PRS.
On the PPW type 1A and 1B
· Option 1-1: The entire PPW is dropped if UE determines the presence of UL within the PPW at N2 symbols before the start of the PPW
· Option 1-2: Only the set of collided PRS symbols with UL is dropped if UE determines the presence of UL at N2 symbol before the collided PRS symbol.
On the type of UL
· Option 2-1: Only the UL transmission by the target UE.
· Option 2-2: The UL transmission by the target UE and the indicated UL symbol by the slot format.
On the relation with TS 38.213
· Option 3-1: Do not refer to TS 38.213 and do not change TS 38.213.
· Option 3-2: Cross referencing TS 38.213 and TS 38.214.

Prefer Option 1-1, reason: the fundamental characteristic of introducing window type 1A/1B, is to handling the PRS reception consistently. We think the same feature should be kept. We noticed that some comments like “the current PPW works well with current spec”. However, if the within the PPW, the PRS will be still impacted by the other potential UL signals/transmissions, then the introduction of the types of PPW is is basically useless.
Prefer Option 2-1 but ok with option 2-2, reason: the avoidance of the SFI indicated UL signals and PRS transmission should be done by gNB proper configuration. The PRS is normal like common signals to UEs although it’s UE specifically configured. However, we can consider the SFI is used by gNB to cancel the PRS reception intentionally.  
Prefer Option 3-1, reason: the behavior described in 38.213 is mostly inherited from Rel16 in which the PPW was not introduced and the PRS should be received inside MG, in which PRS should be prioritized over other UL signals except a very few signals in RACH procedure. Then for PPW, it should be following the priority decision for PRS with other DL channels. Thus, we prefer to keep the clear behaviour in TS38.214. But whether the corresponding description in TS38.213 should be further revised, could be a separate issue, e.g., whether to put “in a MG” in TS38.213.  


Proposal 1: When the UE has an activated PRS processing window with type-1A or type-1B and the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to transmit the other UL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type-2 and the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the DL PRS symbol, the UE is expected to transmit the other UL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type-1A or type-1B and the UE determines the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to transmit the other UL signals and channels and may receive the DL PRS. When the UE has an activated PRS processing window with type-2 and the UE determines the presence of other UL signals and channel later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the DL PRS symbols, the UE is not required to transmit the other UL signals and channels and may receive the DL PRS symbol.

Proposal 2: adopted the following TP:
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc36645522][bookmark: _Toc45810567][bookmark: _Toc106695610]5.1.6.5	PRS reception procedure
<Unchanged Text Omitted>
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window or the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to receive the other DL signals and channels or transmit other UL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS or the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels or transmit otherUL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window or the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to receive the other DL signals and channels or transmit the other UL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS or the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbols, the UE is not required to receive the other DL signals and channels or transmit the other UL signals and channels and may receive the DL PRS symbol and consider the DL PRS as higher priority in that symbol. 

<Unchanged Text Omitted>



The detailed the CR for proposal 1 is referred to our companion draft CR [2].
Conclusion
This contribution discusses the latency reduction for measurement/report part for the positioning methods. Observations and proposals are summarized as follows: 
Proposal 1: When the UE has an activated PRS processing window with type-1A or type-1B and the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to transmit the other UL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type-2 and the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the DL PRS symbol, the UE is expected to transmit the other UL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type-1A or type-1B and the UE determines the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to transmit the other UL signals and channels and may receive the DL PRS. When the UE has an activated PRS processing window with type-2 and the UE determines the presence of other UL signals and channel later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the DL PRS symbols, the UE is not required to transmit the other UL signals and channels and may receive the DL PRS symbol.

Proposal 2: adopted the following TP:
5.1.6.5	PRS reception procedure
<Unchanged Text Omitted>
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window or the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to receive the other DL signals and channels or transmit other UL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS or the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels or transmit otherUL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window or the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to receive the other DL signals and channels or transmit the other UL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS or the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbols, the UE is not required to receive the other DL signals and channels or transmit the other UL signals and channels and may receive the DL PRS symbol and consider the DL PRS as higher priority in that symbol. 

<Unchanged Text Omitted>
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