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Introduction
During the previous RAN1#107-e meeting [1], the following agreements related to On-demand PRS and RRC_INACTIVE positioning were reached:
	OD-PRS- Agreements
· From RAN1 perspective, for LMF-initiated request of on-demand DL PRS, the following group of on-demand DL PRS parameters is defined and signaled
· per resource set per positioning frequency layer per FR
1. DL PRS Periodicity
2. DL PRS Resource Bandwidth
3. DL PRS Resource Repetition Factor
4. Number of DL PRS Resource Symbols per DL PRS Resource
5. DL-PRS CombSizeN
Two options for indication of DL PRS QCL-Info, either
· Option 1: per resource set per positioning frequency layer per FR
· LMF recommends a list of QCL sources
· Option 2: per resource set per positioning frequency layer per FR
· LMF requests to provide the QCL information in the assistance data in NRPPa
· per FR
· Number of DL PRS frequency layers
· either per resource set per positioning frequency layer or per UE
· Start/end time of DL PRS transmission
· either per resource, or per resource set, or per UE
· ON/OFF indicator (for LMF initiated request only)
OD-PRS- Agreements
· From RAN1 perspective, for UE-initiated request of on-demand DL PRS, the following group of on-demand DL PRS parameters is defined and signalled
· per positioning frequency layer per FR
1. DL PRS Periodicity
2. DL PRS Resource Bandwidth
3. DL PRS Resource Repetition Factor
4. Number of DL PRS Resource Symbols per DL PRS Resource
5. DL-PRS CombSizeN
· per FR 
1. Number of DL PRS frequency layers
· per UE
1. Start/end time of DL PRS transmission
Two options for indication of DL PRS QCL-Info, either
· Option 1: per resource per resource set per positioning frequency layer per FR
· UE recommends a list of QCL sources
· Option 2: per resource set per positioning frequency layer per FR
· UE requests to provide the QCL information in the assistance data
RRC_INACTIVE Agreement
For UE in RRC_INACTIVE state can support DL PRS processing outside and inside of the initial DL BWP:
· For DL PRS processing outside of the initial DL BWP, the SCS, CP type of DL PRS can be the same or different as for the initial DL BWP
· For DL PRS processing inside of the initial DL BWP, the SCS, CP type of DL PRS is the same as for the initial DL BWP.
· Potential impact of retuning time and expected RSTD assistance information on DL PRS reception performance is up to RAN4
· UE capability(ies) will be defined for DL PRS processing in RRC_INACTIVE state
· details are FFS
· Send an LS to RAN4 on agreed by RAN1 UE behavior for reception of DL PRS in RRC INACTIVE state

R1-2112741	[DRAFT] LS on DL PRS processing by UEs in RRC_INACTIVE state	Moderator (Intel Corporation)
Final LS endorsed in R1-2112742
R1-2112570	Feature Lead Summary#2 for E-mail Discussion [107-e-NR-ePos-06]	Moderator (Intel Corporation)
RRC_INACTIVE Agreement
For spatial relation of SRS for positioning by RRC_INACTIVE UEs,
· Validity criteria for pathloss measurement (OLPC) is reused to determine validity of spatial relation for configured RS
· If the UE determines that the UE is not able to meet the above validity criteria for spatial relation then the UE stops transmission of SRS resource for positioning 
· Note: the RS for spatial relation is a periodic or semi-persistent RS
RRC_INACTIVE Agreement
For OLPC of SRS for positioning by RRC_INACTIVE UEs, the following UE behaviour is used 
· If the UE determines that it is not able to accurately measure pathloss for pathloss reference RS, UE stops transmission on corresponding SRS resource set for positioning
R1-2112571	Feature Lead Summary#3 for E-mail Discussion [107-e-NR-ePos-06]	Moderator (Intel Corporation)
RRC_INACTIVE Agreement
· The following options are supported for SRS for positioning transmission by RRC_INACTIVE UEs:
· Option 1:
· Subject to UE capability (which is a prerequisite for option 2), a UE may be configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.
· Option 2:
· Subject to UE capability, a UE may be configured with an SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length. 
· The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.
· RAN1 assumes that 
· SRS for positioning for UEs in RRC_INACTIVE state is configured using the SRS-PosResourceSet IE
· Send LS to RAN2 to define signaling for SRS for positioning configuration for RRC_INACTIVE UEs

R1-2112845	Draft LS on configuration and transmission of SRS for positioning in RRC_INACTIVE state	Moderator (Intel)
Final LS endorsed in R1-2112846.



This contribution discusses a few remaining issues related to both on-demand PRS and RRC_INACTIVE positioning topics.
On-demand PRS
The set of on-demand PRS parameters including PRS resource granularities have been agreed upon for LMF-initiated and the UE-initiated On-demand PRS procedures during the RAN1#107-e meeting. 
In addition to the already supported on-demand PRS parameters, one parameter worthy of inclusion is the TRP priority order for UE-initiated on-demand PRS. The UE measurement accuracy or radio conditions experienced at the UE can be attributed to the quality of the DL-PRS resources transmitted over a particular TRP. The UE may prioritize certain TRPs (and hence DL-PRS resources) based on certain factors such as:
· Location of the UE
· Radio link conditions of a TRP/set of TRPs
· Depending on different UE requirements and capabilities 

This can be especially beneficial for UE-initiated on-demand PRS, where the UE requests a set of TRPs to be measured based on priority indications.  Therefore, the priority order of the of TRPs and associated resource sets should be at least considered for UE-initiated on-demand DL-PRS.

Proposal 1: Support TRP Priority order/indications as part of UE-initiated On-demand PRS.
RRC_INACTIVE Positioning
An LS from RAN4 [2] was providing the following RAN4 agreement:
	Agreement
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 



The agreements made by RAN4 indicate that the DL-based measurements in RRC_INACTIVE state may vary based on the DRX cycle of different cells. RAN4 also is also further studying the impacts of DRX cycle on positioning measurement delay requirements under cell reselection as mentioned in their LS. This alludes to the fact that the measurement requirements may be different between RRC_CONNECTED and RRC_INACTIVE states, indicating that the LMF may need to adapt the DL-PRS configuration accordingly, e.g., PRS occasions need to be aligned with the UE DRX configuration, which impacts the energy consumption and measurement delay (as noted by RAN4 [2]). 
From the LMF perspective and in light of RAN4’s agreement, it would be beneficial if the LMF was aware of the RRC state of the UE to request the UE’s DRX configuration to avoid potential delays of the supported DL-based measurements. This is not to say that the LMF should control the UE’s RRC state but rather be cognizant that a UE is operating in a particular state in order to better configure the UE based on the UE’s positioning requirements, i.e., that may comprise energy efficiency, latency and accuracy.
Proposal 2: In light of RAN4’s agreement on DRX cycle measurements in RRC_INACTIVE, RAN1 to recommend that the LMF be aware of the UE’s RRC State. Note: This does not imply that the LMF may control the UE’s RRC state.
Based on the knowledge of the UE’s RRC state, the LMF may request the applicable DRX configuration parameters (including C-DRX and/or RRC_INACTIVE/RRC_IDLE DRX parameters) from the serving gNB in order to align the PRS measurement with the configured DRX active time. In other words, this provides the LMF an opportunity to adapt the PRS configuration including PRS periodicity to the DRX cycle of the UE and correctly ensure that the UE monitors and measures for PRS during the active time of the DRX cycle. Therefore, the serving gNB may provision the UE’s DRX configuration to the LMF. 
Proposal 3: The serving gNB may provide the applicable UE’s DRX configuration to the LMF for adaptation the of the PRS measurement configuration. RAN3 to finalize the applicable request and response signalling for UE’s DRX configuration.
Conclusion
Based on the discussion, the following proposals are summarized as follows:
Proposal 1: Support TRP Priority order/indications as part of UE-initiated On-demand PRS.

Proposal 2: In light of RAN4’s agreement on DRX cycle measurements in RRC_INACTIVE, RAN1 to recommend that the LMF be aware of the UE’s RRC State. Note: This does not imply that the LMF may control the UE’s RRC state 

Proposal 3: The serving gNB may provide the applicable UE’s DRX configuration to the LMF for adaptation the of the PRS measurement configuration. RAN3 to finalize the request and response signalling for UE’s DRX configuration. 
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