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Introduction
In RAN1#106b-e meeting, the following agreements were reached [1]. 
	Agreement:
· Send LS to RAN2 with the outcome of RAN1 discussion on types of SRS for positioning to be supported by UEs in RRC_INACTIVE state
· From RAN1 perspective, support of semi-persistent SRS for positioning by RRC_INACTIVE UEs is feasible
· It is up to RAN2 to confirm support of semi-persistent SRS for positioning by RRC_INACTIVE UEs and determine necessary signalling details

Agreement:
· For RRC_INACTIVE UEs, SRS for positioning bandwidth, SCS and CP type are configured by RRC and can be different from that of initial UL BWP configured by the system information

Agreement:
· For OLPC of SRS for positioning transmission by RRC_INACTIVE UEs,
· Reuse validity criteria for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16
· FFS: UE fallback behavior (i.e. whether to reuse fallback to pathloss measurement by RRC_INACTIVE UE for the cell, from which the SS/PBCH is received to obtain MIB, is not accurate) 
· For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs,
· FFS: Whether to define validity criteria or reuse validity criteria for OLPC pathloss measurement to determine whether spatial relation with configured RS is valid

Agreement:
· The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
· Start/end time of DL PRS transmission
· DL PRS resource repetition factor
· Number of DL PRS resource symbols per DL PRS resource 
· DL-PRS CombSizeN
· Number of DL PRS frequency layers
· ON/OFF indicator (for LMF initiated request only)
· FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific

Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
· FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
· FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
· Send LS to RAN4 (cc RAN2) and ask if there is any feedback
 


 
This contribution discusses Rel-17 NR positioning enhancements specifically in positioning for UE in RRC_INACTVE mode and on-demand PRS request for network efficiency and latency reduction.

SRS validation in RRC_INACTIVE
In the previous meeting [2], the transmission of SRS for positioning by UEs in RRC _INACTIVE state for UL and DL+UL positioning under certain validation criteria has been supported. 
Due to the UE mobility, camping cell is possible to be changed, where SRS configuration may be invalid. Regarding validation criteria, the following was agreed in last meeting for SRS configuration in RRC_INACTIVE as shown below [1]: 
	
Agreement:
· For OLPC of SRS for positioning transmission by RRC_INACTIVE UEs,
· Reuse validity criteria for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16
· FFS: UE fallback behavior (i.e. whether to reuse fallback to pathloss measurement by RRC_INACTIVE UE for the cell, from which the SS/PBCH is received to obtain MIB, is not accurate) 
· For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs,
· FFS: Whether to define validity criteria or reuse validity criteria for OLPC pathloss measurement to determine whether spatial relation with configured RS is valid



If with the pre-configured pathloss RS, a UE is not able to calculate pathloss accurately, the UE should measure SS/PBCH received to obtain MIB for pathloss. For positioning of NR communication system, the spatial reference signal associated with a SRS and the pathloss reference signal associated with a SRS are usually configured by the network for a UE, and the UE transits SRS in the corresponding direction based on the configuration by the network. In the NR system, the UE can measure the pathloss reference signal to determine the DL pathloss for the SRS validity. The pathloss reference signal can be synchronized signal block (SSB) which is indicated through the SSB index. In case a UE is in RRC inactive state for a long time, the UE has been moved to a different location or the pre-configured pathloss RS has changed. For both of the cases, it is possible that the UE is not covered by the pre-configured pathloss reference signal, but still covered by SS/PBCH used for initial access. If SS/PBCH is not included in the pathloss reference signal and the UE cannot calculate pathloss accurately by pre-configured pathloss RS, UE should measure SS/PBCH received to obtain MIB for pathloss. Figure 1 gives an illustrative example of SRS validation in RRC inactive state.


[bookmark: _Ref61612671]Figure 1 An illustrative example of SRS validation in RRC inactive state.

Proposal 1: 
· If SS/PBCH is not included in the pathloss reference signal and with the pre-configured pathloss RS, the UE is not able to calculate pathloss accurately, UE should measure SS/PBCH received to obtain MIB for pathloss to determine the SRS validity.
For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs, OLPC pathloss measurement cannot be used to determine whether spatial relation with configured RS is valid. Since the spatial reference signal associated with SRS and the pathloss reference signal associated with SRS are usually configured by the network separately, if OLPC pathloss measurement results show that the SRS configuration is invalid, the spatial reference signal associated with SRS is still possible to be valid. Although OLPC pathloss measurement validate SRS and the measurement result is much higher than a threshold, UE needs further measure the spatial reference signal associated with SRS to verify the validity of spatial reference signal since the spatial reference signal is possible to have been released. If OLPC pathloss measurement shows that SRS configuration is invalid, the spatial reference signal associated with SRS is possible to be invalid too for the camping cell changing.

Proposal 2: 
· For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs, OLPC pathloss measurement cannot be used to determine whether spatial relation with configured RS is valid.
· If a UE OLPC pathloss measurement results show that the SRS configuration is invalid, the spatial reference signal associated with SRS is possible to be invalidate for the camping cell of the UE changes. 
· If a UE OLPC pathloss measurement results show that the SRS configuration is valid, the UE can further measure the spatial reference signal associated with SRS to verify its validity.

On-demand PRS request
In RAN1#106b meeting, the following agreement related to on-demand DL PRS request for positioning was reached:
	
Agreement:
· The following list of parameters is supported for UE-initiated and LMF initiated on-demand DL PRS request
· Start/end time of DL PRS transmission
· DL PRS resource repetition factor
· Number of DL PRS resource symbols per DL PRS resource 
· DL-PRS CombSizeN
· Number of DL PRS frequency layers
· ON/OFF indicator (for LMF initiated request only)
· FFS values for requested on-demand DL PRS parameters and whether parameters are resource-specific, TRP-specific, or PFL-specific




Considering the requirements by different scenarios, the DL PRS should be ON/OFF with different granularity in LMF initiated request for power saving, interference mitigation and latency reduction. The granularity can be frequency layer level, TRP level, resource set level or resource level. Or only resource level is used for ON/OFF indicator granularity for the spec simplification. For example: if the ON/OFF indicator granularity is the TRP level, ‘ON’ indicators that a TRP starts the transmission of all the configured PRS resources., and ‘OFF’ indicates that a TRP stops transmission of all the configured PRS resources.
 
Proposal 3: 
· Considering the requirement of different scenarios, the DL PRS can be ON/OFF with different granularity in LMF initiated request for power saving, interference mitigation and latency reduction. 

With ON/OFF indicator, the selected PRS can be turned on or turned off based on the positioning requirement of the UEs in the area. In most scenarios, the granularity can be smaller than the DL PRS resource level. Sparsity in time and frequency domain should be able to be adjusted for these ‘ON’ PRS resources. In last meeting, DL PRS resource repetition factor, number of DL PRS resource symbols per DL PRS resource, DL-PRS CombSizeN and number of DL PRS frequency layers are agreed for on-demand DL PRS request. Table 1 lists the agreed parameters for the time-frequency sparsity for on-demand DL PRS request.



Table 1: Parameters for the time-frequency sparsity for on-demand DL PRS request
	Parameter Name
	Sparsity adjustment

	DL-PRS CombSizeN
	Sparsity adjustment in frequency domain of the DL-PRS Resource

	DL PRS Resource Repetition Factor
	DL-PRS Resource repetitions for a single instance of the DL-PRS Resource Set

	Number of DL PRS Resource Symbols per DL PRS resource
	Sparsity adjustment in time domain of the DL-PRS Resource

	Number of DL PRS frequency layers
	Sparsity adjustment in frequency domain of the DL-PRS Resource



Except start/end time of DL PRS transmission and ON/OFF indicator, the other agreed parameters for on-demand DL PRS request should be resource-specific. DL PRS resource repetition factor, number of DL PRS resource symbols per DL PRS resource, DL-PRS CombSizeN and number of DL PRS frequency layers can be requested per resource for the accurate PRS configuration to achieve high network efficiency. Start/end time of DL PRS transmission and ON/OFF indicator can be resource-specific, TRP-specific, or PFL-specific from the perspective of the whole cell.
Conclusion
In this contribution, we discussed SRS validation for UE in RRC_INACTVE and on-demand DL PRS request, and our proposals are summarized below: 

Proposal 1: 
· If SS/PBCH is not included in the pathloss reference signal and with the pre-configured pathloss RS, the UE is not able to calculate pathloss accurately, UE should measure SS/PBCH received to obtain MIB for pathloss to determine the SRS validity.
[bookmark: _GoBack]Proposal 2: 
· For spatial relation of SRS for positioning transmission by RRC_INACTIVE UEs, OLPC pathloss measurement cannot be used to determine whether spatial relation with configured RS is valid.
· If a UE OLPC pathloss measurement results show that the SRS configuration is invalid, the spatial reference signal associated with SRS is possible to be invalidate for the camping cell of the UE changes. 
· If a UE OLPC pathloss measurement results show that the SRS configuration is valid, the UE can further measure the spatial reference signal associated with SRS to verify its validity.
Proposal 3: 
· Considering the requirement of different scenarios, the DL PRS can be ON/OFF with different granularity in LMF initiated request for power saving, interference mitigation and latency reduction.  
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