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Introduction
In RAN1#106-e meeting, the following progress was made on RAN2-led enhancements for positioning. In this contribution, we continually provide our views on issues including the positioning for UEs in RRC_inactive state and on-demand transmission/reception of DL PRS [1].
	Agreement:
· The following lists of on-demand DL-PRS parameters are discussed/prepared by RAN1 and provided as input to RAN2:
· List#1: List of parameters for UE-initiated on-demand DL PRS request
· List#2: List of parameters for LMF-initiated on-demand DL PRS request
· For the following lists of on-demand DL-PRS parameters, send an LS to RAN2 to check whether RAN2 would like RAN1 to send the list of parameters and request feedback as early as possible:
· List #3: List of parameters for UE-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations
· List #4: List of parameters for LMF-initiated on-demand DL PRS request associated with pre-configured set of on-demand DL PRS configurations
Agreement:
From RAN1 perspective, it is feasible to support transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria
· FFS: Type(s) of SRS for positioning (i.e., periodic, semi-persistent, aperiodic)
· FFS: Details of validation criteria which may also be discussed in RAN2
· Send LS to RAN2 informing them of this agreement
Agreement:
Open loop power control defined in Rel.16 for transmission of SRS for positioning by RRC_CONNECTED UEs is applicable for RRC_INACTIVE UEs.
Agreement:
Spatial relation defined in Rel.16 for transmission of SRS for positioning by RRC_CONNECTED UEs is applicable for RRC_INACTIVE UEs.
Conclusion:
It is up to RAN2 to define TA procedures for SRS for positioning transmission by RRC_INACTIVE UEs.
Agreement:
At least the following list of on-demand DL PRS parameters is supported for UE-initiated and LMF-initiated on-demand DL PRS requests
1.	 DL PRS Periodicity
2.	 DL PRS resource bandwidth
3.	 DL PRS QCL information
Conclude on remaining parameters at RAN1#106-bis-e



Positioning for UEs in RRC_inactive state
In the last RAN1 meeting, it was agreed the feasibility to support the transmission of the UL SRS for positioning by UEs in RRC_inactive state, with the following two remaining issues.
Types of SRS for positioning
During the discussion, there were two alternatives regarding the types of UL SRS for positioning that can be enabled for RRC_inactive UEs:
· Alt.1 Periodic and semi-persistent SRS for positioning are supported
· Alt.2 Periodic SRS for positioning is supported
In our views, Alt. 2 is more preferred. To support semi-persistent SRS for positioning, additional signaling/procedure to activate/deactivate the transmission by UEs in the RRC_inactive state should be further specified. In addition, since the SRS for positioning in RRC_inactive state is supported under certain validation rules, it may be probable that the configured semi-persistent SRS for positioning is no longer valid when it is activated. Therefore, we believe that periodic SRS for positioning should be supported at the first stage.
Proposal 1: Periodic SRS for positioning is supported for transmission by UEs in RRC_inactive state.
Validation criteria
Regarding the validation criteria of the UL SRS for positioning for UEs in RRC_inactive state, one straightforward way is to reuse that defined for the configured grant resources in SDT.
Proposal 2: For transmission of UL SRS for positioning by UEs in RRC_inactive state, support to reuse the validation criteria of SDT.
Following the validation rule of SDT, when the TA timer expires, or the RSRP changes so that the corresponding threshold is not met, the configuration of UL SRS for positioning in inactive state is no longer valid, and the UE would then turn to connected mode to further obtain updated SRS configuration for transmission.
To further reduce the power consumption of the UE, a pool of UL SRS for positioning resource sets and resources from N cells can be configured (e.g., via system information). For transmitting UL SRS for positioning in inactive mode, the configuration within the pool are valid if a UE is inside the coverage area of the N cells. 
Proposal 3: Support defining a validation rule including a validation area.
On-demand DL PRS
In Rel-16 positioning, the DL PRS is a “always-on” signal, it will be transmitted even when no UE requires positioning, which is harmful for the NW RS overhead. In the study item phase of Rel-17, on-demand DL PRS has been intensively discussed, which refers to the UE-initiated or network-initiated request of DL PRS, including the UE or NW request/suggesting/recommending specific PRS pattern, ON/OFF, periodicity, BW, etc.
DL PRS parameters
In the last meeting, 4 lists of on-demand DL PRS parameters were prepared, and RAN1 discussed the on-demand DL PRS parameters associated with the non-pre-configuration-based solution one by one, and three parameters including DL PRS resource BW, periodicity, and QCL information was agreed.
In the following, we continually provide our views on the remaining parameter whether it should be supported or not:
	DL PRS parameters
	UE-initiated
	LMF-initiated

	Start/end time of DL PRS transmission
	Yes
	Yes

	DL PRS resource bandwidth
	Agreed
	Agreed

	DL-PRS resource set IDs
	Yes (with condition)
According to the agreement made by RAN2, the UE can be configured with a set of possible on-demand DL-PRS configurations, where each on-demand DL-PRS configuration has an associated identifier. The UE can simply request one or more configuration IDs. Additionally, since the pre-defined on-demand DL PRS may not be completely proper regarding the LCS QoS requirement, or the UE capability, etc, the UE can further request subsets of DL PRS resource set IDs from the pre-defined configurations.
	Yes

	DL PRS resource IDs
	Yes (with condition). 
Refer to DL PRS resource set IDs.
	Yes

	DL PRS transmission periodicity
	Agreed
	Agreed

	DL PRS transmission offset
	No
	No

	PRS resource repetition factor
	Yes
It is related to the UE Rx beam sweeping.
	Yes

	Number of DL PRS symbols per DL PRS resource
	No
It is related to the DL PRS pattern, and the comb size of the DL PRS. In our view, the comb size of the DL PRS may be dependent on the deployment and multiplexing of TRPs, which is not valid for single UE to request.
	No

	DL PRS muting patterns
	No
Similar with the number of DL PRS symbols per DL PRS resource, the DL PRS muting pattern is more like a deployment-level parameter and is not reasonable to be a UE-specific parameter.
	Yes

	DL PRS QCL information
	Agreed
	Agreed

	Number of TRPs;
	No
	No

	Number of PRS resources per PRS resource set
	Yes
	Yes

	Number frequency layers or frequency layer indicator
	Yes
	Yes

	Beam directions
	Yes
It can be indicated by the QCL information, or the DL PRS resource ID.
	Yes

	Combsize, start PRB, Point A of DL PRS
	No
	No

	ON/OFF indicator of the DL PRS
	Yes

	Yes


According to the above analysis, we propose that:
Proposal 4: For potential signaling of one or more parameters for UE-initiated on-demand DL PRS request, at least the following should be supported:
· Start/end time of DL PRS transmission
· DL-PRS resource set IDs
· DL PRS resource IDs
· DL PRS resource repetition factor
· Number of PRS resources per PRS resource set
· Number frequency layers or frequency layer indicator
· Beam directions 
· ON/OFF indicator of the DL PRS
Proposal 5: For potential signaling of one or more parameters for LMF-initiated on-demand DL PRS request, at least the following should be supported:
· Start/end time of DL PRS transmission
· DL-PRS resource set IDs
· DL PRS resource IDs
· DL PRS resource repetition factor
· Number of PRS resources per PRS resource set
· DL PRS muting patterns
· Number frequency layers or frequency layer indicator
· Beam directions 
· ON/OFF indicator of the DL PRS
ON/OFF trigger of on-demand DL PRS
Based on the analysis on on-demand DL PRS parameters, at least for the pre-configuration-based solution, one or more sets of on-demand DL PRS can be pre-configured by the LMF, and be dynamically triggered by UE or NW regarding the LCS service requirement. This is beneficial for both NW efficiency and positioning latency. To be specific, in case that a NW client initiates a location service with tight requirement, the LMF can inform the gNB to activate/trigger one or more pre-configured on-demand DL PRS configurations for the UE, using low layer singaling (e.g., MAC-CE and DCI). In addition, in case of the UE-initiated on-demand DL PRS, or the measurement quality cannot meet the requirement due to the complicated propagation environment, the UE itself should be able to request the NW to trigger one or more pre-configured on-demand PRS resources. Take the two-step beam sweeping as an example, the request can indicate a required beam direction, or the DL PRS resource ID from the wide beam resource set, to the NW, so that the NW can enable the narrow beam resource set toward the UE, which achieves a tradeoff between the positioning accuracy, and the NW efficiency.
Proposal 6: NR positioning should support the ON/OFF request/activates/trigger of one or more pre-configured on-demand DL PRS configurations via lower layer signalling.
[bookmark: _Ref31533076]Conclusions
In this contribution, we discuss the RAN2-led enhancements for positioning, and the following observations and proposals are provided:
Proposal 1: Periodic SRS for positioning is supported for transmission by UEs in RRC_inactive state.
Proposal 2: For transmission of UL SRS for positioning by UEs in RRC_inactive state, support to reuse the validation criteria of SDT.
Proposal 3: Support defining a validation rule including a validation area.
Proposal 4: For potential signaling of one or more parameters for UE-initiated on-demand DL PRS request, at least the following should be supported:
· Start/end time of DL PRS transmission
· DL-PRS resource set IDs
· DL PRS resource IDs
· DL PRS resource repetition factor
· Number of PRS resources per PRS resource set
· Number frequency layers or frequency layer indicator
· Beam directions 
· ON/OFF indicator of the DL PRS
Proposal 5: For potential signaling of one or more parameters for LMF-initiated on-demand DL PRS request, at least the following should be supported:
· Start/end time of DL PRS transmission
· DL-PRS resource set IDs
· DL PRS resource IDs
· DL PRS resource repetition factor
· Number of PRS resources per PRS resource set
· DL PRS muting patterns
· Number frequency layers or frequency layer indicator
· Beam directions 
· ON/OFF indicator of the DL PRS
Proposal 6: NR positioning should support the ON/OFF request/activates/trigger of one or more pre-configured on-demand DL PRS configurations via lower layer signalling.
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