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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The following agreements were reached in previous meeting,
	Conclusion 
· For SL-PRS based RTOA definition, the selection between SFN0 vs DFN0 and SFN vs DFN is determined based on the selection of the synchronization source for SL PRS transmission, as in legacy specifications.
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
· FFS on indication of whether SFN or DFN is used along with the RTOA measurement reporting

Agreement
· SFN/DFN Initialisation Time can be provided by UE or by LMF.
· FFS: which UEs can provide initialisation time (note: which may be decided by other WGs)
· FFS: further details of the definition of DFN Initialisation Time
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state

Agreement
Support both the case with and without translation of the LCS to GCS for SL-PRS based Azimuth of arrival (AoA) and zenith of arrival (ZoA) measurement.

Agreement
SL Angle of Arrival (SL AoA) is defined as the estimated azimuth angle and vertical angle of a transmitting UE with respect to a reference direction, wherein the reference direction is defined:
· In the global coordinate system (GCS), wherein estimated azimuth angle is measured relative to geographical North and is positive in a counter-clockwise direction and estimated vertical angle is measured relative to zenith and positive to horizontal direction
· In the local coordinate system (LCS), wherein estimated azimuth angle is measured relative to x-axis of LCS and positive in a counter-clockwise direction and estimated vertical angle is measured relative to z-axis of LCS and positive to x-y plane direction. The bearing, downtilt and slant angles of LCS are defined according to TS 38.901.
The SL AoA is determined at the receiving UE’s antenna(s) for a SL channel corresponding to the transmitting UE.

Agreement
Support SL-based RSTD, Rx-Tx time difference, RToA, AoA, RSRPP measurement and report for the first path and optionally additional path.
· No specification impact for how to set the additional path measurements
· From RAN1 perspective, no performance requirements are expected to be defined for the additional-path measurements in Rel-18.

Agreement
For provision of assistance information for absolute SL positioning, the anchor UE location information can be provided to LMF or UE.
FFS: which UEs can receive the anchor UE location information (note: which may be decided by other WGs)
FFS on quality information of anchor UE location information.

Agreement
Support per ARP based measurement in sidelink positioning. The ARP related information can be reported along with the SL measurement.
FFS on details of ARP related information, including whether TEG ID can be reused for such purpose. 


Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu

Agreement
SL reference signal time difference (SL RSTD) is the SL relative timing difference between the UE j and the reference UE i, defined as TSubframe_SL-Rxj – TSubframe_SL-Rxi, where:
· TSubframe_SL-Rxj is the time when the UE receives the start of one subframe from UE j.
· TSubframeSL-Rxi is the time when the UE receives the corresponding start of one subframe from UE i that is closest in time to the subframe received from UE j.
FFS: whether or not impact due to mobility or synchronization timing change should be considered for SL RSTD

[bookmark: _Hlk133401205]Agreement
Support higher layer signaling for sidelink positioning measurement report and report triggering.
· Up to RAN2 to discuss detailed signaling design. 
FFS on SCI based report triggering.




[bookmark: _Hlk131811143]In this contribution, we further express our views on the present issues.



2 SL-PRS based Rx-Tx time difference measurement definition
There was intense debate for the following alternatives in previous meeting,
	
Agreement
For definition of SL-PRS based Rx-Tx measurement, further consider Alt1 and Alt3 until RAN1#113:
· Alt1: actual SL-PRS transmission time is used for the definition of SL-PRS based Rx-Tx time difference measurement
· Alt3: based on the Rel-16/17 definition for gNB Rx-Tx time difference/UE Rx-Tx time difference in Uu



The main point for the debate is the transmission timing used for SL-PRS based RX-TX time difference measurement. Two candidates are
· The transmission timing for actual transmission
· The transmission timing for intended transmission which is closest in time to the subframe timing received from second UE
· The intended transmission timing means, it is the timing candidate for transmission during the UE to receive signal. This timing would be applied if there is actual transmission

We also want to point out the difference between clock count and clock duration to influence the transmission timing change. It can be said that, the explicit transmission timing change is the condition that, the UE is aware of the timing adjustment, for example based on clock counts to adjust the transmission timing.
The implicit transmission timing change is that, the UE is not aware of the timing adjustment, for example the time drift due to the biased clock duration. 

Let’s start with first example in Fig. 2-1, in which
· @t1, UE A performs RX-TX measurement by the transmission of UE B
· @t2, UE B performs RX-TX measurement by the transmission of UE A
· @t3, UE B explicitly changes the transmission timing
· @t4, UE A performs RX-TX measurement by the transmission of UE B
There are the following questions
1. When UE B performs measurement @t2, the TX timing should be the already-happened timing @t1, or the future timing @t3? 
2. Which entity could determine what is the actual transmission timing and then inform UE B that the transmission timing should be based on the actual timing that happens in the future?
3. If the transmission timing is based on the actual timing in the future, should UE B postpone to report the measurement in order to wait for the actual transmission in the future?

And we have the following views,
· @t2, if the transmission timing adopts the intended transmission timing , then the intended timing @t2 is the same as the actual transmission timing @t1, since there is no explicit timing change. Even though there is implicit timing change due to clock drift, the UE is not aware of it and therefore UE still assumes that the intended transmission timing @t2 is the actual transmission timing @t1
· This also means, even the “intended transmission timing” applies, it may still correspond to an actual and explicit transmission timing that happened in the past
· In this case, a server UE may better combine the measurements @t1 and @t2 to form RTT, not @t2 and @t4. The server UE may not know whether there is timing adjustment at UE A or at UE B
· @t2, if the transmission timing adopts the actual transmission timing, there should be a mechanism/signalling to indicate UE B when the actual transmission timing happens, in the past, or in the future. If there is no indication, the UE B may be stuck there
· Or by default the UE B could use the actual transmission timing in the past, which is @t1. Then the result is the same as that using the “intended transmission timing which is closest in time to the received timing”
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Let’s look at the second example in Fig. 2-2, in which,
· @t1, UE A performs RX-TX measurement by the transmission of UE B
· @t2, UE B explicitly changes the transmission timing
· @t3, UE B performs RX-TX measurement by the transmission of UE A
· @t4, UE A performs RX-TX measurement by the transmission of UE B

And we have the following views,
· @t3, if the transmission timing adopts the intended transmission timing, then it adopts the new timing @t2. Further, it is the same as the actual transmission timing @t4, not the actual transmission timing @t1
· In this case, a server UE may combine the measurements @t3 and @t4 to form RTT, not @t1 and @t3. Still, the server UE may not know whether there is timing adjustment at UE A or at UE B
· @t3, if the transmission timing adopts the actual transmission timing, it still requires a mechanism/signalling to indicate UE B when the actual transmission timing happens, in the past, or in the future. If there is no indication, the UE B may be stuck there
· It is possible for UE B @t3 to determine using the actual transmission timing @t4. Then the UE B may wait and hold on the report until the “future and actual” transmission @t4 happens. The actual transmission @t4 have the same timing @t2. If @t3, the UE determines to report as soon as possible and adopts the timing @t2, then the UE is to use “intended timing”. This intended timing is the same as the actual transmission timing @t4
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For the third example in Fig. 2-3, if a sever UE would like to perform double-sided RTT to combine the measurements @t1, @t2 and @t3, it is generally assumed that the clock drift amount is piecewise linear within a duration, so that the combination could cancel the timing offset induced by clock drift.

The clock drift may be induced by SFO (sampling frequency offset), which is that the clock duration has a bias in terms of ppm. If the bias is constant, the timing shift could be piecewise linear. Basically the UE may be aware of the timing change due to SFO by, for example, observing the phase’s slope change of TRS in different symbols.

If there is explicit timing change between t1 and t3 as shown in Fig. 2-3b, the piecewise linear timing shift due to the clock drift may be destroyed, then the combination for double-sided RTT may not cancel the impact of clock drift.
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Based on the above, the measurement definition for SL RX-TX time difference would be more appropriate by based on the legacy (R16) definition. The additional improvement over R16 could report the explicit timing change with the time stamp.

Proposal 2-1: For SL RX-TX time difference definition, reuse the R16/R17 definition in Uu

Proposal 2-2: The additional improvement over R16 could consider to report the transmission timing change quantity with the timestamp


3 Conclusion

Proposal 2-1: For SL RX-TX time difference definition, reuse the R16/R17 definition in Uu

Proposal 2-2: The additional improvement over R16 could consider to report the transmission timing change quantity with the timestamp
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image3.jpeg
t1

2

3

UEA

SL-PRS

UEB

UE B sends SL-PRS,
UE A performs
the measurement

SL-PRS

UE A sends SL-PRS,
UE B performs
the measurement

T time

SL-PRS

UE B sends SL-PRS,
UE A performs
the measurement

**Both UE A and UE B may have clock drift, which may not be aware by UE A and UE B




image4.jpeg
t1 t2

t3

UEA

SL-PRS SL-PRS

UE B sends SL-PRS,
UE A performs.

UE B performs
the measurement

UE A sends SL-PRS,

the measurement

| |
|

UE adjusts the timing

after observing TRS

SL-PRS

UE B sends SL-PRS,
UE A performs
the measurement

time

**Both UE A and UE B may have clock drift, which may not be aware by UE A and UE B




image1.jpeg
tl

t2

t3 t4
, 0 ; |
I T 1 |
UEA UE B changes
TX timing
SL-PRS SL-PRS SL-PRS
UEB

UE B sends SLPRS,
UE A performs
the measurement

UE A sends SL-PRS,
UE B performs
the measurement

UE B sends SL-PRS,
UE A performs
the measurement

time




image2.jpeg
1

t2
|

3

%)

UEA

SL-PRS

UE B sends SLPRS,
UE A performs
the measurement

UE B changes
TX timing

SL-PRS

UE A sends SL-PRS,
UE B performs
the measurement

SL-PRS

UE B sends SL-PRS,
UE A performs
the measurement

time




