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1. Introduction
[bookmark: _Hlk30969022]From our point of view, the LPHAP was successfully concluded in RAN1#114. In this contribution, we only provide some observations for SRS for positioning. 
2. Enhancement on pre-configuration of SRS for positioning
In RAN1#110bis-e, the following agreement on SRS (re)configuration across multiple cells was made to echo the corresponding progress in RAN2. This target was also captured in the WID [6].
Agreement
· For UL and DL+UL positioning for UEs in RRC_INACTIVE, study the potential benefits and performance gains of enhancements on SRS for positioning in order to avoid frequent SRS (re)configuration, including at least the following:
· The (pre-)configuration of SRS for positioning. FFS details, e.g., signaling and procedure, whether/how it is applicable to an area across multiple cells, consideration of UL overhead/capacity implied by (pre-)configuration and multiple cells, etc;
· SRS for positioning activation/request procedure(s), e.g., network activation of SRS via paging, UE request to obtain/update SRS via RACH-based procedure;
· FFS: Events of invalidity of SRS configuration to trigger the UE request procedure.
· FFS whether it is applicable to UEs in RRC_IDLE state.



As depicted in Figure 1, a UE in RRC_INACTIVE state within the validity region may randomly move from one cell to another cell. All the related configurations for transmitting SRS for positioning among these cells are pre-configured to the UE. 


Figure 1 [bookmark: _Ref110956393][bookmark: _Ref126068349]: the validity region including a few of cells pre-configured to UE
In our view, the following aspects should be carefully considered and specified, if necessary. 
2.1. UL interference
When UE is configured with SRS for positioning for multiple cells and moves from cell to cell, it is possible to maintain orthogonality of different SRS resources for positioning at NW side with careful planning. For instance, UE #1 may use the fully/partially overlapped time/frequency resources from UE #2. But if the cyclic shifts of SRS sequences between different SRS resources can be kept as orthogonal, it is possible for NW to eliminate the mutual interference between SRS resources for positioning. This requires careful SRS resource planning within the validity regions for all LPHAP UEs. Otherwise, there could be inevitable UL interference seen at NW side. 
Observation 1: With careful planning of SRS for positioning within the validity area, UL interference might be eliminated.
2.2. Timing advance misalignment
When UE moves from cell to cell in an uncontrollable pattern, the TA values cannot be predicted and thus pre-configured. As in legacy, for LPHAP UE, there is no RACH procedure to obtain new TA value for additional cells. Therefore, the same TAG should be applied across multiple cells. 
If each cell among these multiple cells is deployed in a small range, e.g. indoor scenario, then the timing gap for different LPHAP UEs could be maintained with a CP of symbols. But if that’s not the case, the timing misalignment of SRS for positioning received at NW will break the orthogonality. As a consequence, the UL interference cannot be completely eliminated, thus it should be carefully evaluated and treated in physically layer. 
Observation 2: If UL coverage of each cell within the validity region is small enough, the receiving timing gap between two positioning SRS resources could be kept with a CP. Otherwise, the orthogonality of different SRS for positioning may be broken, thereby introducing undesired UL interference at NW side. 
3. Conclusions
Observation 1:  With careful planning of SRS for positioning within the validity area, UL interference might be eliminated.
Observation 2:  If UL coverage of each cell within the validity region is small enough, the receiving timing gap between two positioning SRS resources could be kept with a CP. Otherwise, the orthogonality of different SRS for positioning may be broken, thereby introducing undesired UL interference at NW side.
4. Reference
[1] RP-213588, Revised SID on Study on expanded and improved NR positioning
[2] TS 22.104, Service requirements for cyber-physical control application in vertical domains
[3] TS 22.261, Service requirements for the 5G system
[4] TR 38.857, Study on NR Positioning Enhancements
[5] TR 38.840, Study on User Equipment (UE) power saving in NR
[6] [bookmark: _Ref125964307]RP-223549, New WID on Expanded and Improved NR Positioning
image1.emf
TRP 2

TRP 3

TRP 1

Validity region including 

Cell #1 through Cell #3

UE

Cell #1

Cell #2

Cell #3

Cell #4

Cell #5


Microsoft_Visio_Drawing.vsdx
TRP 2

TRP 3







TRP 1




Validity region including Cell #1 through Cell #3
UE


Cell #1
Cell #2
Cell #3
Cell #4
Cell #5



