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In this contribution, we discuss the remaining details on:
· On-demand PRS (including Two-Stage PRS Beam sweeping), and
· SRS for positioning transmission in RRC_INACTIVE state

On-demand PRS 
UE and LMF intiated parameters
In in RAN1#106-e, the following agreements has been reached on the prameters for On-demand PRS:
	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:
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



In case of low SNR, the UE/LMF may identify the need for DL PRS with higher processing gain and accordingly request the number of symbols per DL-PRS resources. In a different aspect, for high accuracy DL-AOD, the LMF may request the desired beam directions for the on-demand DL-PRS resouces. Hence, for the additional on-demand DL PRS parameters, the list should be extended to include the Number of DL PRS Resource symbols per DL PRS resource and beam directions.


Proposal 1: 	Support in the parmeters lists for on-demand DL-PRS the following:
· Number of DL PRS resource symbols per DL PRS resource, and
· Beam directions

In the context of multiple DL PRS configurations from preconfigured lists of PRS configurations, the on-demand request shall support updating the parameters associated with the one or more resources from the list.

Proposal 2: 	Support the LMF and UE to request an update of one or more parmeters to the list of preconfigured PRS resources.


Two-stage PRS Beam sweeping
In RAN1#106-e it was proposed that discussion on two-stage beam sweeping will be discussed under A.I. 8.5.6 which shall however not restrict procedure related to DL-AoD enhancements and not necassrily related to on-demand PRS. 
The following agreements were reached in RAN1#105-e:
	Agreement:
· For both UE-based and UE-assisted DL methods, at least for two-stage PRS beam sweeping, study further at least the following:
· Enhancements in the association between resources belonging to two DL PRS resource sets of the same TRP
· Companies are encouraged to evaluate whether other potential enhancements in this subagenda or other subagendas (e.g. additional beam information, on-demand PRS framework) could be used to enable this feature (potentially by implementation). 
· Note: Two-stage PRS beam sweeping corresponds to different DL PRS resource sets




Additionaly, for reducing UE complexity and signaling overhead (related to measurement reports and AD configuration between LMF and UE), especially when multiple beams with different settings are considered, the UE can be informed on the association between the stage1 and stage2 DL PRS resources. Accordingly, the  UE may activate measurements in the second stage triggered by the measurements in the first stage. The resources in the second stage can be on-demand PRS whereby in the case of LMF requested on-demand PRS, the resources are expected to be received from multiple UEs. Hence, we propose for the two-stage beam sweeping: 

Proposal 3: 	Support the device to activate or deactivate measurements on DL-PRS resources in the second stage depending on the received associated DL PRS resources in the first stage.


SRS for positioning transmission in RRC_INACTIVE state
In RAN1#106-e, it was agreed that the spatial relation and open-loop power control Rel-16 procedures will also be applicable to the SRS for positioning in RRC_INACTIVE state. Furthermore, it was also agreed that the SRS can be transmitted for positioning by UE under certain validation criteria. 

	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.



In case of UEs in RRC_CONNECTED state, the SRS configuration provided to the UE is valid until either handover occurs or there is an RRC state transition. The configuration is valid for periodic, semi-persistent and aperiodic transmissions, as long as the UE is in RRC_CONNECTED state. At handover or with RRC state change, the SRS transmission stops. A new configuration is provided by the new serving cell when UE handover is completed by providing new SRS by means of RRC Reconfiguration.

Observation 1:  The validity area of SRS in RRC_CONNECTED, implicitly, corresponds to the serving cell where the SRS configuration is located, and the maximum time validity is until the handover or RRC state transition changes.

To enable SRS to be transmitted during RRC_INACTIVE mode, the UE may be configured two information:
1) Validity area 
2) Validity time – the validity time may indicate the UE until when the UE may use the provided SRS configuration.
A validity area may be indicated to the UE as a group of cells or inferred by the UE by other means. As long as the UE is located within one of the cells within the group of cells, it may continue to use the configuration provided in the last serving cell. The SRS configuration provided to the UE shall be be coordinated among the cells in the area. 
Observation 2: The SRS configuration needs to be coordinated among NG-RAN nodes hosting neighbouring cells, if the SRS configuration received in serving cell shall be used in a cell to which the UE is handed over.
The validity timer may indicate to the UE a periodic of time, where the UE may assume that the previously provided information is still valid. 
A UE may, therefore, continue transmitting the periodic transmission as long as the UE remains within the validity area, indicated to the UE as a list of cells, and within the validity time, which may be signaled as a timer. 
Proposal 4:	From RAN1 perspective, the SRS configuration shall be coordinated within a validity area in order to avoid undesired interference, and consists of the following:
a. Validity area, which consists a list of cells, where the UE can continue using the SRS configuration provided in the last serving cell.
b. Validity timer, which consists of the maximum time elapsed since reset of timer (e.g. due to RRC state transition), where the UE can continue to use the provided configuration.

The validity area for an SRS configuration may be provided by one of the following three means: 
1) Explicit signaling:
The area where the UE may use the configuration for transmitting SRS may be explicitly signalled to the UE, within the SRS configuration. The area may consist a list of cells. If a UE is camped in any one of these cells, the UE may use the SRS for transmission.

2) By means of measurements:
Alternatively, to reduce configuration signalling during RRC_INACTIVE, an SRS configuration for positioning can be associated with a DL-PRS, which is foreseeable in DL+UL positioning methods. The activation/deactivation of an SRS resource is subject to criteria defined for example w.r.t. the measured RSRP of the associated DL-PRS. The UE may be configured with criteria based on measurement of DL-PRS, whether to consider a certain positioning SRS configuration as valid. 

For example, a SRS configuration (id = 1) may be associated with DL-PRS configuration (id = 2). If the RSRP on DL-PRS is above a certain threshold, then the SRS configuration may be considered valid and the UE transmits SRS with this parameters (i.e. the SRS configuration is valid).  If the RSRP falls below a certain threshold, the UE stops transmitting the SRS with these parameters (i.e. the SRS configuration is not valid anymore). 

3) By means of delta-configuration:
SRS configuration may consist of two parts – a common configuration and UE-specific configuration. The common configuration may be provided to the UE via broadcast or via unicast.
a. Providing UE-specific configuration via SDT, completes the configuration for periodic SRS, and as such triggers the periodic SRS in INACTIVE mode. 
b. Signalling the UE-specific configurations as invalid via SDT causes periodic SRS to be stopped. 

Proposal 5: 	RAN1 shall support signaling of validity of an SRS Configuration to the UE by  following mechanisms: 
a. Validity signaled to the UE as a list of cells 
b. Validity of SRS configuration associated with outcome of DL-PRS measurements 
c. Validity inferred from whether UE-specific part is received in a camped cell, while in inactive mode.

Conclusion
Based on the discussion above, we make the following proposals for on-demand PRS:
Proposal 1: 	Support in the parmeters lists for on-demand DL-PRS the following:
· Number of DL PRS resource symbols per DL PRS resource, and
· Beam directions

Proposal 2: 	Support the LMF and UE to request an update of one or more parmeters to the list of preconfigured PRS resources.

Proposal 3: 	Support the device to activate or deactivate measurements on DL-PRS resources in the second stage depending on the received associated DL PRS resources in the first stage.

In addition, we make the following proposals and observations for positioning in RRC_INACTIVE state:

Observation 1: The validity area of SRS in RRC_CONNECTED, implicitly, corresponds to the serving cell where the SRS configuration is located, and the maximum time validity is until the handover or RRC state transition changes.

Observation 2: The SRS configuration needs to be coordinated among NG-RAN nodes hosting neighbouring cells, if the SRS configuration received in serving cell shall be used in a cell to which the UE is handed over.

Proposal 4:	From RAN1 perspective, the SRS configuration shall be coordinated within a validity area in order to avoid undesired interference, and consists of the following:
c. Validity area, which consists a list of cells, where the UE can continue using the SRS configuration provided in the last serving cell.
d. Validity timer, which consists of the maximum time elapsed since reset of timer (e.g. due to RRC state transition), where the UE can continue to use the provided configuration.
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Proposal 5: 	RAN1 shall support signaling of validity of an SRS Configuration to the UE by  following mechanisms: 
a. Validity signaled to the UE as a list of cells 
b. Validity of SRS configuration associated with outcome of DL-PRS measurements 
c. Validity inferred from whether UE-specific part is received in a camped cell, while in inactive mode.
