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1 Introduction
In RAN1#114-bis, the following agreements were made with regards to this objective: 

	Agreement
Endorse the following TP for TS 38.214 Clause 6.2.1.4.
· Reason for change: When UE cannot accurately measure the configured DL RS in SRS-SpatialRelationInfoPos, the UE sounding procedures in Rel-17 when SRS-PosRRC-InactiveConfig-ValidityArea is not provided, and in Rel-18 when SRS-PosRRC-InactiveConfig-ValidityArea is configured in RRC_INACTIVE state is not the same.
· Summary of change: Distinguish different UE sounding procedures in Rel-17 when SRS-PosRRC-InactiveConfig-ValidityArea is not provided, and in Rel-18 when SRS-PosRRC-InactiveConfig-ValidityArea is configured in RRC_INACTIVE state, when UE cannot accurately measure the configured DL RS in SRS-SpatialRelationInfoPos.
· Consequences if not approved: The UE behaviour in RRC_INACTIVE states when the configured DL RS in SRS-SpatialRelationInfoPos cannot be accurately measured may be ambiguous.

	<Unchanged parts are omitted>
If the UE in RRC_INACTIVE mode is not provided [SRS-PosRRC-InactiveConfig-ValidityArea], and determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
<Unchanged parts are omitted>



Conclusion
Muting option 1 is not applicable when the periodicity of DL PRS is larger than 10240 ms.




In this paper, we provide our views with regards to the maintenance for this objective. 
2 Extended PRS and SRS periodicity
The following agreement and LS was sent from RAN1 to RAN2: 
	Agreement
From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, e.g., 20480 ms, can be introduced.
· FFS: specification impact on PRS/SRS configuration.
· Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific values of periodicity, hyper SFN information in the configuration, etc.)

R1-2308570	Draft LS on the longer PRS/SRS periodicity for LPHAP	Moderator (Huawei)
R1-2308571	LS on the longer PRS/SRS periodicity for LPHAP	RAN1, Huawei

Agreement
The draft LS to RAN2/RAN3 in R1-2308570 is endorsed.
Final LS in R1-2308571.



In response to that, RAN2 replied with the following text in R1-2310785: 
	RAN2 would like to thank RAN1 for informing the agreements related to the extension of the value for the PRS/SRS periodicities. RAN2 do not have enough information to define the signalling at this point. It is RAN2’s understanding that the new values of periodicities for PRS and SRS will be provided to RAN2 by RAN1 in the L1 parameter list in the usual way.



We believe that there is not much usefulness in introducing larger periodicities for DL PRS, and it can create unnecessary specification work related to hyper SFN information in the assistance data. RAN1 already removed introducing muting for such periodicities. We believe that the whole feature of DL PRS periodicities larger than 10.24 seconds doesn’t provide any power saving gains. 

Observation 1: RAN2’s available time in introducing larger than 10.24 seconds for DL-PRS or SRS seems limited. The value and benefit of this feature is marginal, especially with regards to UE’s power consumption. 

Proposal 1: Do not introduce additional periodicities larger than 10.24 seconds for DL-PRS or SRS.
3 Reply LS from RAN2 (R1-2310790)
The following content appears in a LS from RAN2 related to the TA validation.
	RAN2 would like to thank RAN1 for informing the agreements related to TA validation for LPHAP. RAN2 has discussed the reference signal for the current RSRP for TA validation and agreed that the reference signal can be down-selected from the following two options:
· Option 1: Reference signal for the current RSRP is the SSB for the currently camped cell
· Option 2: Reference signal for the current RSRP is the same as the RS for stored RSRP

To RAN4: 
ACTION: 	RAN2 respectfully asks RAN4 for a down-selection between the two options above and timely response would be much appreciated. 



Even though the question was addressed to RAN4, from RAN1 perspective, we have the following observation to make: 
Observation 2: Option 2 would effectively make unlikely the UE to be able to move in a different cell without triggering the TA validation condition. In other words, Option 2 would render useless the feature of multi-cell / area-specific SRS configuration. 
Proposal 2: From RAN1 perspective, Option 1 should be supported.
4 TA Autonomous Adjustment 
RAN4 has provided the following solution related to the condition for TA autonomous adjustment: 
	In RAN4#108 meeting, RAN4 discussed the UE autonomous TA adjustment when cell-reselection happens within the validity area, and confirmed its feasibility in LS R4-2314359. In RAN4#108bis meeting, RAN4 reached further conclusions as follows.
· If the DL timing difference is ≥ CP/4, UE autonomously adjusts the TA based on twice of the DL timing difference 
· If the DL timing difference is < CP/4, UE follows the DL timing of the new camping cell by performing gradual timing adjustment as defined in clause 7.1.2.1 TS 38.133.



Last meeting it was pointed out that performing TA autonomous adjustment only at cell-reselection may result to an ever decreasing TA value as the UE moves across cells. Specifically, starting from the RAN4 agremeent, at cell reselection, we expect the UE to perform the following autonomous TA adjustment:
New TA = Old TA – 2 * (Told-Tnew), if |Told-Tnew|>=CP/4
where our understanding of the above agremeent is the TA adjustment is happening at the time of reselection and the “Told” is the DL reference time of the cell we are moving away from (at the time of reselection), and “Tnew” is the is DL reference time of the cell that we are moving towards (at the time of reselection). It was pointed out that, since we are moving towards the second cell, it is likely that Tnew is smaller than Told (since we are moving closer to the new cell, the distance to the new cell is smaller, and therefore also the receive time Tnew), and therefore, (Told-Tnew) > 0, and thus, the new TA will always be decreasing in each reselection step. 
We actually believe that this is a corner case scenario that is not practical based on the following reasons:
· [image: ]First, lets start by noting that the RAN4 agreement to compensate by twice the DL reference time difference effectively assumes that the network is decently synchronized; this is because, the reason that we are compensating by twice the DL reference time difference is to ensure that SRS is being received approximately at the same time at the new cell, and result to limited interference at the base stations. In other words, for the remaining of this section, we assume that any measured DL time difference at a UE is mainly due to the time of flight difference between the 2 cells.

· [image: ]Having said the above, lets first assume that we have approximately the same cell sizes. At cell reselection, even if Told – Tnew > 0, it will not be larger than CP/4, since it is unlikely that the reselection will happen “so close” to the new cell compared to the old cell. At the time of reselection, we expect Told and Tnew to be approximately the same, since the device will be around in the middle of the 2 cells. Even if that is not the case, being CP/4 closer to the new cell is rather unlikely. For example, lets assume ISD 500m for FR1 with 30 KHz (CP = 2.3 usec), and lets assume that for some strange reason, the reselection is happening when we are 50m from the new cell and 450m from the old cell. The difference in distance is 400m which corresponds to around 1300 feet, and 1.3 usec, which is still smaller than CP/4.

· [image: A diagram of a cell

Description automatically generated]Now, lets assume that the cells have different cell sizes, and actually, lets look first to the case that the cell 2 is smaller size than cell 1. In this case, Told-Tnew<0, and it could be < CP/4, depending on the cell size difference and other factors. So, in the case, if the autonomous adjustment is triggered, it will result to an increase of the TA and not a decrease.

· Now, lets assume that cell 2 is smaller size than cell 1. In this case, Told-Tnew<0, and it could be < CP/4, depending on the cell size difference and other factors. So, in the case, if the autonomous adjustment is triggered, it will result to an increase of the TA and not a decrease.
Observation 3: For the case of well enough synchronized networks, TA decrease in the autonomous adjustment feature seems significantly more likely to occur only in the case of a UE moving from a larger cell to a smaller cell.  
Having said the above, based on this understanding, it seems the issue of continuously decreasing the TA would occure if the UE keeps on moving to smaller and smaller cels…

[image: ]

Observation 4: It is unlikely that the UE will have a moving pattern that result into doing cell reselections only towards cells with smaller and smaller sizes. c
Proposal 4: No change is needed to address a potential “ever decreasing TA” scenario in the UE autonomous adjustment feature. 
5 Conclusions
With regards to the maintenance of LPHAP positioning we make the following observations and proposals:
Observation 1: RAN2’s available time in introducing larger than 10.24 seconds for DL-PRS or SRS seems limited. The value and benefit of this feature is marginal, especially with regards to UE’s power consumption. 

Proposal 1: Do not introduce additional periodicities larger than 10.24 seconds for DL-PRS or SRS.

Observation 2: Option 2 would effectively make unlikely the UE to be able to move in a different cell without triggering the TA validation condition. In other words, Option 2 would render useless the feature of multi-cell / area-specific SRS configuration. 
Proposal 2: From RAN1 perspective, Option 1 should be supported.
Observation 3: For the case of well enough synchronized networks, TA decrease in the autonomous adjustment feature seems significantly more likely to occur only in the case of a UE moving from a larger cell to a smaller cell.  
Observation 4: It is unlikely that the UE will have a moving pattern that result into doing cell reselections only towards cells with smaller and smaller sizes. 
Proposal 4: No change is needed to address a potential “ever decreasing TA” scenario in the UE autonomous adjustment feature. 
6 [bookmark: _Ref450583331]References
[bookmark: _Ref524868549][bookmark: _Ref28076734][1] RP-223549, “New WID on Expanded and Improved NR Positioning”, Intel Corporation, CATT, Ericsson, RAN#98e, December 12-16, 2022


5

image1.png
Cells of equal size
Cell 1 Cell 2

Time/location of reselection. Even though Told-
Tnew>0, itis unlikely it will be >CP/4, and therefore
autonomous adjustment will not be triggered




image2.png
Cell2 is larger than cell1

Cell 1 Cell 2

Time/location of reselection. In this case, Told Tnew<0, and it could
be < CP/4 depending on the cell size difference and ofher factors.
Soin the case, if the autonomous adjustment is triggered, it il
result o an increase of the TA and not a decrease.




image3.png
Cell2 is smaller than cell1
Cell 1 Cell 2

Time/location of reselection. In this case, Told-Tnew>0, and it
could be > CP/4 depending on the cell size difference and
other factors. Soin the case, if the autonomous adjustment is
triggered, it will result to an decrease of the TA.




image4.png
Cell 1 Cell 2 Cell 3 Cell 4

. e

Concatenation of cell reselections towards smaller and smaller cells may result to
continuous TA decreases. Yet, we consider such mobility pattern rather unlikely to ocour
and there is no need to update the feature solely for the purpose of addressing this issue





 


1


 


 


3GPP TSG RAN WG1 #115


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


R1


-


2312037


 


Chicago, USA, November 13th 


–


 


November 17th, 2023


 


 


 


Agenda item:


 


8


.


3


.


3


 


Source: 


 


Q


ualcomm


 


Incorporated


 


Title:


 


 


Maintenance


 


on LPHAP Positioning


 


Document for:


 


Discussion and D


ecision


 


1


 


Introduction


 


In RAN1#11


4


-


bis


, the following agreements were made with regards to this objective: 


 


 


Agreement


 


Endorse the following TP for TS 38.214 Clause 6.2.1.4.


 


·


 


Reason for change: When UE cannot accurately measure the 


configured DL RS in 


SRS


-


SpatialRelationInfoPos


, the 


UE sounding procedures in Rel


-


17 when 


SRS


-


PosRRC


-


InactiveConfig


-


ValidityArea


 


is not provided, and in Rel


-


18 when 


SRS


-


PosRRC


-


InactiveConfig


-


ValidityArea


 


is configured 


in RRC_INACTIVE state is not the same.


 


·


 


Summary of change: Distinguish different UE sounding procedures in Rel


-


17 when 


SRS


-


PosRRC


-


InactiveConfig


-


ValidityArea


 


is not provided, and in Rel


-


18 when 


SRS


-


PosRRC


-


InactiveConfig


-


ValidityArea


 


is configured in RRC_INACTIVE state, when UE cannot accurately measure the 


configured DL RS in 


SRS


-


SpatialRelationInfoPos


.


 


·


 


Consequences if not approved: The UE behaviour in RRC_INACTIVE states when the configured 


DL RS 


in 


SRS


-


SpatialRelationInfoPos


 


cannot be accurately measured may be ambiguous.


 


 


<


Unchanged parts are omitted>


 


If the UE in RRC_INACTIVE mode 


is not pr


ovided [


SRS


-


PosRRC


-


InactiveConfig


-


ValidityArea


], and 


determines that the UE is not able to accurately measure the configured DL RS in 


SRS


-


SpatialRelationInfoPos


 


for a SRS resource for positioning where the DL RS is semi


-


persistent or periodic, the UE stops transmission 


of the SRS resource for positioning.


 


<


Unchanged parts are omitted>


 


 


Conclusion


 


Muting option 1 is not applicable when the periodicity of DL PRS is larger than 10240 ms.


 


 


 


In this paper, we 


provide our


 


views


 


with regards to th


e maintenance for this objective


. 


 


2


 


Extended PRS and SRS periodicity


 


The following agreement and LS was sent from RAN1 to RAN2: 


 


Agreement


 


From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity, 


e.g., 20480 ms, can be introduced.


 


·


 


FFS: specification impact on PRS/SRS configuration.


 


·


 


Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific 


values of periodicity, hyper SFN information in the configuration, etc.)


 


 


R1


-


2308570


 


Draft LS on the longer PRS/SRS periodicity for LPHAP


 


Moderator 


(Huawei)


 


R1


-


2308571


 


LS on the longer PRS/SRS periodicity for LPHAP


 


RAN1, Huawei


 


 


Agreement


 


The draft LS to RAN2/RAN3 in R1


-


2308570 is endorsed.


 


F


inal LS in 


R1


-


2308571


.


 




  1     3GPP TSG RAN WG1 #115                                   R1 - 2312037   Chicago, USA, November 13th  –   November 17th, 2023       Agenda item:   8 . 3 . 3   Source:    Q ualcomm   Incorporated   Title:     Maintenance   on LPHAP Positioning   Document for:   Discussion and D ecision   1   Introduction   In RAN1#11 4 - bis , the following agreements were made with regards to this objective:     

Agreement   Endorse the following TP for TS 38.214 Clause 6.2.1.4.      Reason for change: When UE cannot accurately measure the  configured DL RS in  SRS - SpatialRelationInfoPos , the  UE sounding procedures in Rel - 17 when  SRS - PosRRC - InactiveConfig - ValidityArea   is not provided, and in Rel - 18 when  SRS - PosRRC - InactiveConfig - ValidityArea   is configured  in RRC_INACTIVE state is not the same.      Summary of change: Distinguish different UE sounding procedures in Rel - 17 when  SRS - PosRRC - InactiveConfig - ValidityArea   is not provided, and in Rel - 18 when  SRS - PosRRC - InactiveConfig - ValidityArea   is configured in RRC_INACTIVE state, when UE cannot accurately measure the  configured DL RS in  SRS - SpatialRelationInfoPos .      Consequences if not approved: The UE behaviour in RRC_INACTIVE states when the configured  DL RS  in  SRS - SpatialRelationInfoPos   cannot be accurately measured may be ambiguous.    

< Unchanged parts are omitted>   If the UE in RRC_INACTIVE mode  is not pr ovided [ SRS - PosRRC - InactiveConfig - ValidityArea ], and  determines that the UE is not able to accurately measure the configured DL RS in  SRS - SpatialRelationInfoPos   for a SRS resource for positioning where the DL RS is semi - persistent or periodic, the UE stops transmission  of the SRS resource for positioning.   < Unchanged parts are omitted>  

  Conclusion   Muting option 1 is not applicable when the periodicity of DL PRS is larger than 10240 ms.    

  In this paper, we  provide our   views   with regards to th e maintenance for this objective .    2   Extended PRS and SRS periodicity   The following agreement and LS was sent from RAN1 to RAN2:   

Agreement   From RAN1 perspective, candidate values larger than 10240 ms for PRS and/or SRS periodicity,  e.g., 20480 ms, can be introduced.      FFS: specification impact on PRS/SRS configuration.      Send LS to RAN2 asking them to work on the higher layer signalling details (e.g., specific  values of periodicity, hyper SFN information in the configuration, etc.)     R1 - 2308570   Draft LS on the longer PRS/SRS periodicity for LPHAP   Moderator  (Huawei)   R1 - 2308571   LS on the longer PRS/SRS periodicity for LPHAP   RAN1, Huawei     Agreement   The draft LS to RAN2/RAN3 in R1 - 2308570 is endorsed.   F inal LS in  R1 - 2308571 .  

