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Introduction
[bookmark: _Hlk58595024]In this contribution, we address RAN1 focused enhancements for LPHAP.
Discussion
In RAN1 #114, the following agreement was reached [1]:
	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.)




On the issue of the specification impact on PRS/SRS configuration:
· specification impact on PRS configuration 
· For PRS, this requires an update to the time based parameters in the NR-DL-PRS-Info IE in TS 37.355 and TS 38.214 including:
·  NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r1xx fields for each SCS
· dl-PRS-ResourceTimeGap 
· DL-PRS-ResourceSetSlotOffset:
· DL-PRS-MutingPattern

· specification impact on SRS for positioning configuration 
· For SRS, this requires and update to the time based parameters of SRS-config in TS 38.331 and TS 38.214 including:
· periodicityAndOffset-p, periodicityAndOffset-p-Ext
· periodicityAndOffset-sp, periodicityAndOffset-sp-Ext



Proposal 1: specification impact on PRS configuration 
· For PRS, this requires an update to the time based parameters in the NR-DL-PRS-Info IE in TS 37.355 and TS 38.214 including:
·  NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r1xx fields for each SCS
· dl-PRS-ResourceTimeGap 
· DL-PRS-ResourceSetSlotOffset:
· DL-PRS-MutingPattern

Proposal 2: specification impact on SRS for positioning configuration 
· For SRS, this requires and update to the time based parameters of SRS-config in TS 38.331 and TS 38.214 including:
· periodicityAndOffset-p, periodicityAndOffset-p-Ext
· periodicityAndOffset-sp, periodicityAndOffset-sp-Ext


SRS (pre-)configuration for Multiple Cells 
A single overall SRS configuration may be assigned to multiple cells within a group. To prevent issues like interference or to account for the different spatial relation information for the SPS configuration when a UE transmits to a different cell, it may be necessary to have some area specific parameters and some cell-specific parameters in the configuration and some coordination between the parameters. Common parameters may be as simple as a common group ID, or a common configuration update time or P0 and alpha for power control. Cell-specific parameters may include different time/frequency/code locations to limit the interference between the cells in the group. A UE may be configured with the SRS configurations for multiple cells within an area to prevent it from having to switch to SRS_CONNECTED state to acquire the new configuration.

Proposal 3: Enable pre-configuration of multiple cells within an SRS validity group
· it may be necessary to have some area specific parameters and cell-spefcific parameters in the configuration and some coordination between the cell-specific  parameters to prevent unnecessary interference.
SRS for positioning request procedure(s) 
From the SI evaluations, it was found that UE (re)entering RRC_CONNECTED state to obtain SRS (re)configuration increases power consumption, and results without SRS (re)configuration provide power saving gains with respect to that with (re)entering RRC_CONNECTED state to obtain SRS (re)configuration. 

The validity conditions can be updated to account for multiple cells and if the condition fails, the UE can request an update to the SRSp configuration from the base station (RRC_INACTIVE)  using a 2-step or 4-step RACH-based procedure without going into the RRC_CONNECTED state. The request of updating SRS configuration is sent by RRC ResumeRequest  in the RRC_INACTIVE state. The update may be for the TA parameters only, the  SRSp configuration or both. The detailed procedure and signaling for this should be specified. An example for the 4-step RACH is shown in Figure 2. 

Proposal 4: If multi-cell validity conditions  fail, the UE can request an update to the SRSp configuration from the base station (RRC_INACTIVE) using a 2-step or 4-step RACH-based procedure without going into the RRC_CONNECTED state.
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[bookmark: _Ref127472342]Figure 2: SRS for positioning request


Conclusion
In this contribution, the following observations and proposals were made:

Proposal 1: specification impact on PRS configuration 
· For PRS, this requires an update to the time based parameters in the NR-DL-PRS-Info IE in TS 37.355 and TS 38.214 including:
·  NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r1xx fields for each SCS
· dl-PRS-ResourceTimeGap 
· DL-PRS-ResourceSetSlotOffset:
· DL-PRS-MutingPattern

Proposal 2: specification impact on SRS for positioning configuration 
· For SRS, this requires and update to the time based parameters of SRS-config in TS 38.331 and TS 38.214 including:
· periodicityAndOffset-p, periodicityAndOffset-p-Ext
· periodicityAndOffset-sp, periodicityAndOffset-sp-Ext


Proposal 3: Enable pre-configuration of multiple cells within an SRS validity group
· it may be necessary to have some area specific parameters and cell-spefcific parameters in the configuration and some coordination between the cell-specific  parameters to prevent unnecessary interference.

Proposal 4: If multi-cell validity conditions  fail, the UE can request an update to the SRSp configuration from the base station (RRC_INACTIVE) using a 2-step or 4-step RACH-based procedure without going into the RRC_CONNECTED state.


Reference
[1] [bookmark: _Ref142330899]Chairman’s Notes, RAN1 #114, May 2023
image1.png
RRC_INACTIVE

Validity Crterion
Failure

Msgi: PRACH preamble

Msg2: RA Response

Msga: RRG ResumeRequests [SRSpCoffig, SASPTA}

Msgé: RRG Release (contdin
updated SRSp config) wit
‘susper

4-step RACH




