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Introduction
In RAN1#106bis-e meeting, the following agreements were agreed [1]: 

	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:
· 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:
· 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



In this contribution, we discuss the remaining issues on on-demand transmission and reception of DL PRS and positioning solutions for UEs in RRC_INACTIVE state.
Discussion on the on-demand DL PRS request 
In the last meeting, a list of parameters has been agreed for UE-initiated and LMF initiated on-demand DL PRS request. In our opinion, in addition to these parameters, initial UE/gNB measurements are also beneficial for on-demand DL PRS. NR DL PRSs are normally transmitted in a beam sweeping manner. However, this approach results in inefficient usage of the DL resources, since not all beams are detectable by the UEs at all times. To improve the resource usage efficiency, on-demand DL PRS transmitted towards particular directions at a particular time should be supported for both UE-initiated and/or LMF-initiated on-demand DL PRS. The beam information can be included in the on-demand DL PRS request. Take UE-initiated on-demand DL PRS as an example, a UE can provide the DL measurements with the beam information already available in the UE to LMF when it initiates on-demand DL PRS. The measurements may include SSB/CSI-RS Indexes/DL PRS resources IDs, SS_RSRP, CSI-RSRP, etc. measured from the DL reference signals transmitted from the serving gNB and neighboring gNBs. Then, LMF forwards the reported DL measurements to the corresponding serving gNB and neighboring gNBs, where the gNBs can take the information into account and configure the DL PRS beams towards the UE location. The approach will also reduce the time needed for the UE to perform Rx beam sweeping to measure DL PRS, and the measurement latency, and improve the efficiency of DL resources.
Proposal 1: For UE-initiated on-demand DL PRS, the UE may provide the following information to the gNB and/or LMF when the UE sends an on-demand PRS request to the LMF:
· DL measurements available in UE, which may include SS-RSRP, CSI-RSRP, etc., measured from the serving gNB and neighboring gNBs.
Proposal 2: For LMF-initiated on-demand DL PRS, the LMF may request UE to provide the following information to the LMF before LMF sends an on-demand PRS request to the gNBs:
· DL measurements available in UE, which may include SS-RSRP, CSI-RSRP, etc., measured from the serving gNB and neighboring gNBs.
When a serving gNB responds to LMF-initiated on-demand DL PRS request for a UE, the serving gNB provides the information of allocated on-demand DL PRS resources to the LMF. If DL/UL measurements related to the UE are available at the gNB, the gNB may also include the DL/UL measurements in the response, since the DL/UL measurements may be useful for the LMF to determine DL PRS assistance data for the UE. 
Proposal 3: When a serving gNB sends the response to LMF-initiated on-demand DL PRS for a UE, the serving gNB may provide the following information to the LMF in addition to the allocated DL PRS resources for supporting the on-demand DL PRS:
· DL measurements reported by the UE if available at the serving gNB, which may include SS-RSRP, CSI-RSRP, etc., measured from the DL RS of serving gNB and neighboring gNBs;
· UL measurements related to the UE if available at the gNB, which may include SRS-RSRP, etc., measured by the serving gNB.
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In RRC_INACTIVE state, when DL PRS and other DL signals/channels received by the UE are conflicted, it was agreed that reception of DL PRS has lower priority. In the last meeting, there have been discussions on introducing a PRS processing window in RRC_INACTIVE state, similar as that of the measurement gap in Rel-16. From our point of view, since the priority has been defined for the DL PRS, it seems not necessary to additionally configure such PRS processing window. Whenever confliction happens, the DL PRS would be dropped by the UE.
Proposal 4: PRS processing window for DL PRS reception is not necessary in RRC_INACTIVE state.

For OLPC of SRS for positioning transmission by RRC_INACTIVE UEs, validity criteria for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16 was agreed to be reused. Per our understanding, when pathloss reference signal is not valid after the validity check, UE would switch to the fallback mode. In this case, if the fallback behavior specified for RRC_CONNECTED UEs is reused, UE would measure pathloss from the SSB which is received to obtain MIB. Then, UE would still transmit SRS in the fallback mode. Since a valid version of MIB could be obtained from such SSB, the accuracy of such pathloss measurement seems acceptable. In addition, with this fallback behavior, the latency due to reconfiguration of pathloss reference signal could be avoided. Therefore, we prefer to reuse the fallback behavior for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16. Moreover, the validity criteria should also be applied to spatial relation of SRS considering a unified solution.
[bookmark: _GoBack]Proposal 5: For OLPC of SRS in RRC_INACTIVE state, fallback behavior for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16 could be supported, e.g., the UE calculates pathloss using the SSB from which the UE obtains MIB.
Proposal 6: The same validity criteria should be applied to both OLPC and spatial relation of SRS.

In Rel-16, gNB provides SRS-Pos configurations for a UE when the UE is in RRC_CONNECTED state. We may consider the following three SRS configuration methods for a UE in RRC_INACTIVE state:
1. Method 1: Using SRS-Pos configurations information provided when UE is in RRC_CONNECTED state. Before the UE enters into RRC_INACTIVE state, gNB provides the SRS-Pos configurations to the UE, which will be used by the UE after it enters into RRC_INACTIVE state. 
1. Method 2: Using a paging message to send SRS-Pos configuration information. The network initiates the UL positioning procedure by transmitting the paging message, which includes SRS-Pos configuration information, at the UE's paging occasion. After receiving the paging message, the UE extracts SRS-Pos configuration information for UL SRS-Pos transmission.
1. Method 3: Using SRS-Pos configuration information obtained by the UE in a new RACH procedure. Before sending SRS-Pos, the UE can initiate a new RACH process. In the process of RACH, the SRS-Pos configuration information can be obtained from Msg2 or MsgB.

[bookmark: p12]Proposal 7: Support the following three SRS-Pos configuration methods for UL positioning in RRC_INACTIVE state:
· UE keeps the SRS-Pos configuration information obtained in RRC_CONNECTED state. 
· UE obtains the SRS-Pos configuration information through the paging message.
· Introducing a new RACH procedure for UE to obtain the SRS-Pos configuration information.

Conclusion 
In this contribution, we discuss on-demand DL PRS and positioning solutions for UEs in RRC_INACTIVE state, and give the following proposals:

Proposal 1: For UE-initiated on-demand DL PRS, the UE may provide the following information to the gNB and/or LMF when the UE sends an on-demand PRS request to the LMF:
· DL measurements available in UE, which may include SS-RSRP, CSI-RSRP, etc., measured from the serving gNB and neighboring gNBs.
Proposal 2: For LMF-initiated on-demand DL PRS, the LMF may request UE to provide the following information to the LMF before LMF sends an on-demand PRS request to the gNBs:
· DL measurements available in UE, which may include SS-RSRP, CSI-RSRP, etc., measured from the serving gNB and neighboring gNBs.
Proposal 3: When a serving gNB sends the response to LMF-initiated on-demand DL PRS for a UE, the serving gNB may provide the following information to the LMF in addition to the allocated DL PRS resources for supporting the on-demand DL PRS:
· DL measurements reported by the UE if available at the serving gNB, which may include SS-RSRP, CSI-RSRP, etc., measured from the DL RS of serving gNB and neighboring gNBs;
· UL measurements related to the UE if available at the gNB, which may include SRS-RSRP, etc., measured by the serving gNB.

Proposal 4: PRS processing window for DL PRS reception is not necessary in RRC_INACTIVE state.
Proposal 5: For OLPC of SRS in RRC_INACTIVE state, fallback behavior for pathloss measurement defined for RRC_CONNECTED UEs in Rel.16 could be supported, e.g., the UE calculates pathloss using the SSB from which the UE obtains MIB.
Proposal 6: The same validity criteria should be applied to both OLPC and spatial relation of SRS.
Proposal 7: Support the following three SRS-Pos configuration methods for UL positioning in RRC_INACTIVE state:
· UE keeps the SRS-Pos configuration information obtained in RRC_CONNECTED state. 
· UE obtains the SRS-Pos configuration information through the paging message.
· Introducing a new RACH procedure for UE to obtain the SRS-Pos configuration information.
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