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Introduction
The work item scope on NR positioning enhancements includes the following set of objectives where RAN WG1 is expected to provide input to RAN WG2 [1].
	· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission
· LMF (network)-initiated request of on-demand DL PRS transmission

· [bookmark: _Hlk67643273]Specify methods, measurements, signaling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3, RAN4]:
· DL NR positioning methods and RAT-independent positioning methods
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
· Note: this work will be coordinated with the SDT WI
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state


In this contribution, we discuss potential enhancements related to the following RAN1-centric objectives:
· Signaling content to support on-demand DL PRS transmission
· Support of UL or DL+UL positioning for UEs in RRC_INACTIVE state
Our views on other NR positioning enhancements are provided in our companion contributions [5]- [9]

On-demand DL PRS Transmission
During the study item on NR positioning enhancements RAN1 agreed to support on-demand DL-PRS transmission for UE or network-initiated request. In our understanding, on-demand DL PRS framework is expected to define signaling from UE to LMF (in case of UE initiated request) and from LMF to network/gNBs (in case of network initiated request) aiming to recommend adjustment of DL PRS transmission parameters and make it more UE- or UE- group centric, including allocation of new UE or UE-group centric 

To simplify discussion for on-demand DL PRS support, we think that parameters of DL PRS configuration framework can be used as a starting point to define content of the signaling from UE to LMF and from LMF to gNB. This framework is not expected to enforce certain LMF/gNB behavior and should be considered as a recommendation to tune DL PRS transmission parameters.
In our view, it is beneficial if UE or LMF can use on-demand DL PRS framework to provide information on requested / recommended DL PRS transmission parameters:
Recommended bandwidth of DL-PRS frequency layer / frequency layer
4. Motivated by accuracy of UE measurements and precise positioning requirements
Recommended DL-PRS transmission periodicity
4. Motivated by location tracking and latency reduction for UE measurements / positioning
Recommended time offset for DL-PRS transmission (e.g. specific time interval for DL PRS transmission)
4. Motivated by latency reduction considerations for UE measurements / positioning
Recommended DL-PRS resource configuration parameters (e.g. number of symbols, repetitions, comb-factor)
4. Motivated by positioning accuracy considerations, deployment specific considerations
Recommended TRPs, DL-PRS resource set IDs + DL PRS resource IDs and DL PRS muting on/off patterns
4. Motivated by accuracy of UE measurements and measurement complexity


For support of on-demand DL PRS transmission framework support signaling of the following parameters recommended by UE or LMF:
4. Bandwidth of DL-PRS frequency layer / frequency layer
4. DL-PRS transmission periodicity
4. Time offset for DL-PRS transmission (e.g. specific time interval for DL PRS transmission)
4. DL-PRS resource configuration parameters (e.g. number of symbols, repetitions, comb-factor)
4. Set of TRPs, DL-PRS resource set IDs, DL PRS resource IDs and DL PRS muting (on/off) patterns

UL or DL+UL Positioning for UEs in RRC_INACTIVE State
Regarding NR positioning framework for RRC_INACTIVE UEs, all enhancements related to DL positioning or RAT-independent positioning can be directly discussed and decided by RAN WG2. The support of UL or DL+UL positioning requires additional considerations by RAN WG1.
[bookmark: _Ref40377280]RRC_INACTIVE UEs have valid RRC context and their transition to RRC_CONNECTED state is simplified comparing to RRC_IDLE UEs. Support of small data transmission framework for RRC_INACTIVE UEs can further simplify integration of NR UL or UL+DL positioning procedures.


Figure 1: Transition from RRC_INACTIVE to RRC_CONNECTED state
For UEs in RRC_INACTIVE state, the support of the following functionality is desirable w/ and w/o transition to RRC_CONNECTED state:
● Transmission of SRS for positioning following PRACH and MSG-A transmission
● Transmission of SRS for positioning triggered by signaling from gNB
● DL PRS measurement and reporting
In addition, if mechanism of DL PRS transmission is enhanced as discussed in our companion contribution (focusing on latency reduction for NR Positioning solutions) then the following functionality can be also available for RRC_INCATIVE UEs
● Request of DL PRS allocation by UE and DL PRS activation by gNB


Figure 2: NR positioning in RRC_INACTIVE state
The two-step and four-step RACH procedures can be used to support UL-TDOA/AoA and multi-RTT positioning procedures for RRC-INACTIVE UEs. To support UL or DL+UL positioning protocols, the transmission of SRS for positioning should be supported by RRC_INACTIVE UEs. It is also possible to consider PRACH for UL positioning measurements, however the existing bandwidth configuration of PRACH signals may be a limiting factor for precise positioning. Therefore, RAN1 needs to decide whether to support SRS for positioning transmission by RRC_INACTIVE UEs in Rel.17. This aspect needs to be decided with higher priority and then details aspects how to support it can be discussed including configuration of SRS for positioning and whether SRS for positioning is triggered by signalling from gNB or autonomously attached by UE during two or four step RACH transmission.

Based on discussion in this section, we have following proposal:

[bookmark: _Hlk53490452]
For support of UL and DL + UL positioning by RRC_INACTIVE UEs, RAN1 to discuss support of SRS for positioning transmission in RRC_INACTIVE state
For support of DL positioning by RRC_INACTIVE UEs, measurement and reporting enhancements are decided directly by RAN2

Conclusions
In this contribution, we provided our views on RAN2 led objectives for NR positioning enhancements that require input from RAN1 side:
· On-demand transmission and reception of DL PRS for DL and DL+UL positioning 
· Support of UL and DL+UL positioning for UEs in RRC_ INACTIVE state
In summary, we have following proposals:

Proposal 1: 
For support of on-demand DL PRS transmission framework support signaling of the following parameters recommended by UE or LMF:
4. Bandwidth of DL-PRS frequency layer / frequency layer
4. DL-PRS transmission periodicity
4. Time offset for DL-PRS transmission (e.g. specific time interval for DL PRS transmission)
4. DL-PRS resource configuration parameters (e.g. number of symbols, repetitions, comb-factor)
4. Set of TRPs, DL-PRS resource set IDs, DL PRS resource IDs and DL PRS muting (on/off) patterns

Proposal 2: 
For support of UL and DL + UL positioning by RRC_INACTIVE UEs, RAN1 to discuss support of SRS for positioning transmission in RRC_INACTIVE state
For support of DL positioning by RRC_INACTIVE UEs, measurement and reporting enhancements are decided directly by RAN2
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