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1. Introduction
RAN2 has been discussing the positioning operations in RRC_INACTIVE and RRC_IDLE for LPHAP and there are some open issues for SRSp validity area and RRC_IDLE measured results reporting.
In this contribution, we discuss the open issues and try to address them.
2. Enhancements to RRC_INACTIVE state positioning
RAN1 has been discussing the positioning operations of LPHAP and made some progress.
In RAN1#112, the agreements were made [2] which are related to TA timer, determination of UL transmission timing, spatial relation and pathloss RS determination.
In RAN1#113 meeting, the following agreement was made.

	Agreement
For the determination of UL timing to transmit SRS for positioning by UEs in RRC_INACTIVE state within the SRS positioning validity area, support the following to determine a valid TA:

· The DL reference timing follows the DL timing of current camping cell.

· By default, UE maintains the TA from the last serving cell.

· UE can adjust its UL timing according to the change in DL reference timing.

· If configured by the network, subject to UE capability, UE autonomously adjusts the TA, when cell-reselection happens.

· Send LS to RAN4 asking about feasibility and necessary conditions (e.g. whether the above behaviour applies when the DL reference timing difference between the last camping cell and current camping cell exceeds a threshold and how UE adjusts it, or additional RRM procedure to obtain the timing difference).




According to the RAN1 agreements, RAN1 confirms that area-specific TA timer can be supported. However, there are still some ambiguities (e.g., confirmation about RAN4 about feasibility of autonomous adjustment of TA) for the support of area-specific TA timer.
Observation 1: RAN2 should wait for RAN1 to finalize details for configurations of UL timing of transmission of SRSp 

On the other hand, RAN2 made the following agreement in RAN2#121bis-e meeting.

Agreement:

The SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network.

The FFS part wasn’t agreed because companies in RAN2 were not sure how the area-specific TA timer really works. Thus, the following proposal is made.
Proposal 1: Wait for RAN1 progress on the area-specific TA timer before making any RAN2 progress.
3. SRS configuration provisioning
In RAN2#121bis-e meeting, many companies proposed to discuss how SRS configurations and validity areas should be coordinated. At the moment, there is no reason to deviate from any legacy procedure and so it makes sense to reuse the legacy scheme for the SRS configuration coordination. That means that NRPPa message is used to coordinate the SRS configurations between gNB and LMF and the details of the coordination should be left to RAN3. Thus, we propose;

Proposal 2: NRPPa message is used to coordinate the SRS configuration between gNB and LMF. The details are up to RAN3.
5. Alignment between DRX and PRS transmission periodicity
In RAN2#121bis-e meeting, many companies had proposals on the alignment between DRX and PRS issue.
Majority preferred alignment of PRS with fixed DRX cycle. In addition, if DRX operation is changed, it has more spec impact as it impacts RRM performance. Thus it makes sense to standardise the alignment of PRS configuration with fixed DRX only. So we propose;
Proposal 3: Standardise the alignment of PRS configuration with fixed DRX only.


Then, the next question is how to align PRS configuration with fixed DRX. There are 2 options on the table.

Option 1: On-demand PRS signalling

Option 2: NRPPa based PRS coordination.

Option 1 has an advantage that we can reuse the existing procedure while option 2 requires further RAN3 work. Thus, we propose;

Proposal 4: Reuse the legacy UE-initiated on-demand PRS signalling for the alignment of PRS with fixed DRX
6. Enhancements to RRC_IDLE state positioning
 In RAN2#120-Toulouse meeting, the following agreement was made [1]:

Agreement:

Proposal3: DL positioning in RRC_IDLE is recommended to normative work from R2’s perspective if power saving benefits are confirmed by R1. (15/15)


Measurement is performed in RRC_IDLE while measurement report is sent in RRC_CONNECTED


Feasibility of measurement report in msg5 should be evaluated with SA2/3 involved.


Whether the CN can handle the measurement reports from the UE in RRC_CONNECTED, while the positioning measurement was performed in RRC_IDLE, can be evaluated in the WI phase with SA2 involved.

RAN2 has confirmed the introduction of the DL positioning in RRC_IDLE. However, it’s not clear how UE reports the measured results (e.g. it’s not clear when UE should trigger a state transition to report the measured results made during RRC_IDLE) and so RAN2 should define the rule how UE reports the measured results (i.e., defining the conditions to report, DL positioning measured result available indication signalling and so on).
Proposal 5: 
Study when the UE can transition to RRC_CONNECTED to send the measurement report that contains measurements made during RRC_IDLE
7. Release of the pre-configured SRS configuration

In RAN2#123, the LPHAP agenda item summary report [5] included the following proposal and the list of options with pros and cons.
Proposal 11: RAN2 to discuss which option(s) to be adopted as the criteria to release the pre-configured SRS configuration:

· Option 1: Network-initiated message: 

· Option 2: New TA timer to be introduced controlling how long the SRS resource is reserved for the UE within the validity area

· Option 3: Area-specific TA timer expiration 

· Option 4: Reselection to other cell out of the SRS validity area

The pros and/or cons for each option are explained in [5].
The running RRC CR [6] has already captured Option 1 “Network-initiated message” and so no further discussion is required. Then we should discuss what else options need to be adopted.
Regarding to Option 2, we don’t see any valid use-case that UE maintains the SRS configuration upon expiration of the area specific TA timer as UE won’t be able to transmit the SRS after the expiry (i.e. no event to enable SRS resumption is defined in RAN2 so far). Thus, this option should be excluded.
Regarding to Option 3, UE would stop SRS transmission upon expiry of the area-specific TA timer and there is no means to resume the SRS transmission apart from Option 1 and so it makes sense to release the pre-configured SRS configuration upon expiry so that UE can request another SRS configuration after the expiry since UE has no SRS configuration. Furthermore, the 1st con, described in [5], of the solution (RAN3 impact) is not really any disadvantage as the area-specific TA timer duration needs to be informed to the other cells/gNBs within the same validity area upon the SRS activation since the cells in the area need to know what SRS needs to be monitored upon activation of the SRS configuration in the area. If the UE starts/restarts the area-specific TA timer upon TA update, the network node can reuse the mechanism (i.e., no additional spec impact is foreseen). For the 2nd con of the solution, described in [5], it’s not really any disadvantage either. Because anyways the network should know that the pre-configured SRS no longer requires the network to monitor upon the UE leaving the validity area (as UE stops the SRS transmission) and so the network would know that the SRS resource can be reused for the other users without relying on the area-specific TA timer status.
Regarding to Option 4, it looks making sense to release the SRS configuration upon leaving the validity area as the UE no longer uses the stored SRS configuration. 
Long story short, we think that Options 3 and 4 should be adopted.

Proposal 6: 
The SRS configuration should be released upon expiry of the area-specific TA timer 

Proposal 7: 
The SRS configuration should be released upon reselection to the other cells out of the validity area
8. Validity area signalling
In RAN1#114 meeting, the following agreements were made [4]:
	Agreement
Suggest replying the second question as follows: 

· RAN1 has agreed the following area-specific parameters for SRS for positioning configurations in a validity area:
· inactivePosSRS-TimeAlignmentTimer 

· inactivePosSRS-RSRP-ChangeThreshold 

· BWP parameters

· locationAndBandwidth

· subcarrierSpacing

· cyclicPrefix

· srs-PosConfig

· SRS-PosResourceSet

· srs-PosResourceSetId

· srs-PosResourceIdList

· resourceType

· p0 and alpha

· pathlossReferenceRS-Pos

· SRS-PosResource

· srs-PosResourceId

· transmissionComb

· resourceMapping

· freqDomainShift

· freqHopping

· groupOrSequenceHopping

· resourceType

· sequenceID

· spatialRelationInfoPos

· In addition, from RAN1’s perspective, the area-specific parameters should also include the following:

· A list of PCIs defining the positioning area

autonomous TA adjustment enabler


In RAN2#121b-e, the following agreement was made.

Agreement:

The SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network.

As shown in the above agreements, RAN1 supports inclusion of a list of PCIs as the part of the configuration for SRS for positioning. RAN2 has also made an agreement to define a list of cells as the SRS validity area. Accordingly, RAN2 should agree to include the list of PCIs as the SRS validity area in the configuration for SRS for positioning.
Proposal 8: 
The SRS validity area is defined by a list of PCIs, where a UE can keep using the same SRS configuration to transmit, and the list is included in SRS for positioning configuration
Conclusion

In this contribution, the following conclusions are made:

Observation 1: RAN2 should wait for RAN1 to finalize details for configurations of UL timing of transmission of SRSp, spatial relationship for SRSp and pathloss determination of SRSp. 

Proposal 1: Wait for RAN1 progress on the area-specific TA timer before making any RAN2 progress.
Proposal 2: NRPPa message is used to coordinate the SRS configuration between gNB and LMF. The details are up to RAN3.
Proposal 3: Standardise the alignment of PRS configuration with fixed DRX only.


Proposal 4: Reuse the legacy UE-initiated on-demand PRS signalling for the alignment of PRS with fixed DRX
Proposal 5: 
Study when the UE can transition to RRC_CONNECTED to send the measurement report that contains measurements made during RRC_IDLE
Proposal 6: 
The SRS configuration should be released upon expiry of the area-specific TA timer 

Proposal 7: 
The SRS configuration should be released upon reselection to the other cells out of the validity area
Proposal 8: 
The SRS validity area is defined by a list of PCIs, where a UE can keep using the same SRS configuration to transmit, and the list is included in SRS for positioning configuration
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