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Introduction
[bookmark: _Hlk510705081]The Rel-17 WID [1] specifies positioning support for RRC_INACTIVE state. Both DL and UL schemes are considered for RRC_INACTIVE mode and the WID assigns higher priority to DL schemes. For DL, while a UE wakes up for the paging period, it can measure allocated PRS during the active period. Regarding UL, it is possible to support UL positioning if a UE in the RRC_INACTIVE state can transmit SRS with understanding of the RRC configuration for SRS for positioning transmission. The WI is related to small data transmission (SDT) WI being under RAN2 discussion.
RAN4 has progressed the discussion at RAN4 #101-e and made following agreements, as depicted in WF [2]. 
	Sub-topic 2-1 General aspects
Issue 2-1-2 SRS type for measurement requirements in RRC_INACTIVE state
· SRS type is out of RAN4 scope, wait for RAN1/2 progress. 
Issue 2-1-4 The impact on positioning measurements and other RRM requirements in RRC_INACTIVE state
· Follow RAN1 agreements on the priority of PRS and other signals in RRC_INACTIVE state. The impact on PRS measurement can be discussed in issue 2-2-3.
Sub-topic 2-2 The requirements applicability in RRC_INACTIVE state
Issue 2-2-3 The requirements applicability in RRC_INACTIVE state regarding paging
· Based on RAN1 agreement which is captured in LS R4-2119417, the reception of other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT) is prioritized if collided with PRS resources in RRC_INACTIVE state. 
· In case of collision between PRS resources and other DL signals/channels, longer PRS measurement period is expected. 
Sub-topic 2-3 UE capability issues for positioning measurement in RRC_INACTIVE state
Issue 2-3-1 The UE measurement capability
· RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 
Issue 2-3-2 The UE capability for supporting positioning measurement in RRC_INACTIVE state
· The UE capability indicating the support of positioning measurement in RRC_INACTIVE state is RAN1/2 scope.
Sub-topic 2-4 Measurement period requirements for positioning measurement in RRC_INACTIVE state
Issue 2-4-1 Number of samples used for measurement requirements in RRC_INACTIVE state state
· At least support 4 PRS samples in RRC_INACTIVE state. 
Issue 2-4-4 DRX cycle consideration for measurement requirements in RRC_INACTIVE state
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 
Issue 2-4-9 RSTD measurement period requirements in RRC_INACTIVE state
· Postpone until each factor in the formula is discussed and settled
Issue 2-4-9 Performance requirements for positioning measurement in RRC_INACTIVE state
· Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed.



The WF [2] also contains following list of open issues.
	Sub-topic 2-1 General aspects
Issue 2-1-1 The type of measurement requirements to be defined in RRC_INACTIVE state
•	Option 1: UE requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state should be specified by RAN4. (Qualcomm, vivo, Huawei, Nokia, Intel) 
•	Option 1a: Use the framework or formula of Rel-16 UE Rx-Tx time difference measurement period as a baseline to derive the inactive state UE Rx-Tx time difference measurement period. (vivo, Huawei, Qualcomm) 
•	Option 2: RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified. (vivo)
•	Option 3: RAN4 to wait for further agreements in RAN1 and RAN2 (if any) regarding Rx-Tx time difference measurement applicability in RRC inactive state. (Ericsson, CATT, Intel, OPPO)
Issue 2-1-3 PRS measurement requirements under relaxed measurement criteria
•	Option 1: The UE is not allowed to relax any PRS measurement on a PFL, which is also configured as a carrier frequency for mobility measurements and meet any relaxed measurement criterion. (Ericsson)
•	Option 2: FFS, need clarification. (Qualcomm, Intel, OPPO, vivo, CATT, Huawei, Nokia)
•	Option 3: PRS requirements should not be impacted by RRM requirements. (Huawei).
Sub-topic 2-2 The requirements applicability in RRC_INACTIVE state
Issue 2-2-1 The requirements applicability in RRC_INACTIVE state regarding SDT
· Option 1: Support of SDT is a necessary condition for supporting positioning measurements in RRC_INACTIVE. (Qualcomm) 
· Option 1a: SDT is not a necessary condition for DL PRS only measurement. But for UL and DL+UL positioning, SDT is a necessary condition. (vivo)
· Option 1b: Support of SDT is not a necessary condition for supporting positioning measurements in RRC_INACTIVE. (Huawei, Intel, CATT, OPPO, Ericsson)
· Option 2: Discuss and specify SDT-based signalling for NR positioning and respective RRM requirements within the SDT WI (Nokia)
· Option 2a: RAN4 can independently work on SDT and positioning measurements in RRC_INACTIVE. (Ericsson, CATT, Huawei, Intel, Nokia)
· Option 3: FFS, wait for RAN2 progress. (Intel, OPPO, Huawei) 
Issue 2-2-2 The requirements applicability in RRC_INACTIVE state regarding state transition
· Option 1: No need to specify requirements for state transition to RRC_CONNECTED for the purpose of reporting positioning measurements performed in RRC_INACTIVE. (Qualcomm, Nokia, Intel, OPPO, Huawei)
· Option 2: It needs progress in other WG(s) whether to define periodic inactive state positioning measurements and reporting of positioning measurement which involves state transition to connected state from inactive state. (vivo, Intel, OPPO, Huawei)
· Option 3: RAN4 to discuss the following options for PRS measurement when RRC state transition occurs during the measurement period (Huawei, Ericsson, Nokia, CATT):
· Option 1: UE continues the PRS measurement 
· Option 2: UE restarts the PRS measurement 
· Other options not precluded
· Option 4: It needs measurement period (Ericsson):
· Scenario#1: UE configured with and performing PRS measurement in RRC_INACTIVE state shall restart the PRS measurements after transition to RRC_CONNECTED state if the UE needs measurement gaps for the PRS measurement in the RRC_CONNECTED state. 
· Scenario#2: UE configured with and performing PRS measurement in RRC_INACTIVE state shall continue the PRS measurements after transition to RRC_CONNECTED state if the UE does not need measurement gaps for the PRS measurement in the RRC_CONNECTED state. 
· Scenario#3: UE configured with and performing PRS measurement in RRC_CONNECTED state shall continue the PRS measurements after transition to RRC_INACTIVE state. 
· In scenario#1, #2 and #3, the PRS measurement period shall be the longest of the PRS measurement periods in RRC_INACTIVE and RRC_CONNECTED states. 
Issue 2-2-4 The requirements applicability in RRC_INACTIVE state regarding PRS periodicity
•	Option 1: To save UE power consumption define RSTD and PRS-RSRP measurement requirements in RRC_INACTIVE state for TPRS ≥ 160 ms. (Ericsson)
•	Option 2: No need to restrict TPRS in the spec because of requirements. (Nokia, Huawei)
•	Option 3: FFS (Intel, CATT, Qualcomm, OPPO).
Sub-topic 2-4 Measurement period requirements for positioning measurement in RRC_INACTIVE state
Issue 2-4-1 Number of samples used for measurement requirements in RRC_INACTIVE state
· FFS: Whether to support the reduced number of samples in RRC_INACTIVE state.
· FFS: Whether to define two sets of PRS measurement period in RRC_INACTIVE state. 
Candidate options for FFS part:
· Option 1: RAN4 discuss whether to use one shot measurement for the requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. (CATT)
· Option 2: UE RRM requirements for positioning measurements in RRC-INACTIVE state, including RSTD, PRS-RSRP, UE RX-Tx time difference, are specified based on reduced number of samples if there is no limitation on sue cases. (vivo, Nokia)
· Option 3: Do not consider latency reduction in RRC_INACTIVE state in Rel-17 (i.e. using 4 samples). (Ericsson, Nokia, Intel, Huawei)
· Option 4: Define two sets of PRS measurement period for inactive state, based on both 4-sample and reduced number of samples respectively. The requirements based on reduced number of samples apply provided that UE can support reduced number of samples for PRS measurement in inactive state. (Huawei, Intel, Qualcomm, CMCC, vivo, Nokia)
Issue 2-4-2 Approach used for measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state
•	Option 1: Maximum-based approach is used. (CATT)
•	Option 2: Summation-based approach is used. (vivo, Huawei, Nokia, OPPO)
•	Option 3: FFS (Ericsson, Intel, Qualcomm)
Issue 2-4-3 UE processing capability for measurement requirements in RRC_INACTIVE state
•	Option 1: To further preserve power savings in RRC_INACTIVE, the UE should aim to limit the processing time per measurement occasion. A new UE PRS processing capability for measurements performed/processed in inactive state would be useful to achieve this objective. (Qualcomm)
•	Option 2: Up to RAN1. (Intel, OPPO, Huawei, vivo, CATT, Ericsson, Nokia)
Issue 2-4-4 DRX cycle consideration for measurement requirements in RRC_INACTIVE state
· Option 1a: If RAN4 agrees that the measurement period requirement in RRC_INACTIVE depends on the DRX cycle length, RAN4 should send an LS to RAN2/RAN3 saying that RAN4 assumes that the LMF would have knowledge of the DRX cycle and asking for new signaling to be introduced (Qualcomm, Nokia, OPPO). 
•	Option 1b: For positioning measurement delay requirements for inactive state, DRX cycle can be considered in measurement interval, for example, Tavailable could be the common multiple between TPRS and DRX cycle. (CMCC, ZTE, CATT)
· Option 1c: PRS measurements are performed once per DRX cycle, at least for short DRX cycle. (vivo)
Issue 2-4-5 Tavailable_PRS,i calculation for measurement requirements in RRC_INACTIVE state
•	Option 1: Tavailable could be the least common multiple between TPRS and DRX cycle. (CMCC, CATT, Nokia, vivo, OPPO)
· Option 1a: The calculation of TPRS,i with muting in R16 can be reused. CATT)
· Option 1b: FFS if option 1 is still valid in case of longer DRX cycles (Nokia)
•	Option 2: Introduce PRS processing window (as RAN1 agreed for MG-less PRS measurement in connected state) for PRS measurement in inactive state. UE is only required to measure PRS resource occasions within the window. Tavailable,i for inactive state measurement is defined based on the LCM of Tprs,i, measurement window periodicity and DRX cycle. (Huawei)
•	Option 3: FFS (Intel, Qualcomm, Ericsson)
Issue 2-4-6 Teffect,i calculation for measurement requirements in RRC_INACTIVE state
•	Option 1: Postpone the discussion on Teffect,i until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. (OPPO, Nokia, Intel, CATT, Qualcomm, vivo, Huawei)
•	Option 2:  =  (Ericsson)
· Option 3: Teffect,i is defined in the same way as in Rel-16 requirements. (Huawei, Nokia) 
· Option 4: FFS (Intel, Ericsson)
Issue 2-4-7 Kcarrier consideration for measurement requirements in RRC_INACTIVE state
•	FFS on Kcarrier 
· Option 1: Replace CSSF with Kcarrier for inactive state measurement requirements, Kcarriers is the total number of configured carriers for positioning measurements, mobility measurements and CA measurements.
•	Option 1a: Replace CSSF with Kcarrier for inactive state measurement requirements, Kcarriers is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
· Other options are not precluded.
Issue 2-4-8 Measurement requirements for long periodicity PRS in RRC_INACTIVE state
•	Option 1: Discuss whether and how to prioritize measurements for long-periodicity PRS resources in RRC INACTIVE state (OPPO, Huawei, vivo)
· Option 2: Requirements are defined for long PRS resource periodicity (?160 ms) (Ericsson)
· Option 3: FFS (Nokia, Intel, CATT, Qualcomm, Ericsson)
· Option 4: Prioritizing measurements for long-periodicity PRS resources in RRC INACTIVE state is not necessary. (Huawei, vivo, CATT)
Sub-topic 2-5 Performance requirements for positioning measurement in RRC_INACTIVE state
Issue 2-5-1 Side condition for measurement requirements in RRC_INACTIVE state
· Option 1: Existing side conditions in terms of PRS Ês/Iot under which the PRS measurements are applicable are reused i.e. following applies for PRS measurements in RRC_INACTIVE state (Ericsson, Nokia, Intel, OPPO):
· For RSTD: PRS Ês/Iot ≥ -6 dB for reference cell and PRS Ês/Iot ≥ -13 dB for neighbor cell
· For PRS-RSRP: PRS Ês/Iot ≥ -3 dB and PRS Ês/Iot ≥ -13 dB.
· Option 2: Related to the number of samples (i.e. related to issue 2-4-1). (Intel, Qualcomm, Huawei, vivo, CATT, OPPO, Ericsson)
Sub-topic 2-6 Measurement reporting requirements for positioning measurement in RRC_INACTIVE state
Issue 2-6-1 Measurement reporting requirements for positioning measurement in RRC_INACTIVE state
· Option 1: Re-use the PRS measurement reporting requirements of connected state for inactive state. (vivo, Huawei) 
· Option 2: FFS (Ericsson, Nokia, CATT, Qualcomm, OPPO)



RAN1 also sent LS to RAN4 [3] replicated below.
	1. Overall Description:
RAN1 has discussed DL PRS processing by UEs in RRC_INACTIVE state. The following agreement was made by RAN1 as an outcome of the discussion at RAN1#107e:
	Agreement
· For UE in RRC_INACTIVE state can support DL PRS processing outside and inside of the initial DL BWP:
· For DL PRS processing outside of the initial DL BWP, the SCS, CP type of DL PRS can be the same or different as for the initial DL BWP
· For DL PRS processing inside of the initial DL BWP, the SCS, CP type of DL PRS is the same as for the initial DL BWP.
· Potential impact of retuning time and expected RSTD assistance information on DL PRS reception performance is up to RAN4
· UE capability(ies) will be defined for DL PRS processing in RRC_INACTIVE state
· details are FFS
· Send an LS to RAN4 on agreed by RAN1 UE behavior for reception of DL PRS in RRC INACTIVE state


RAN1 asks RAN4 to consider the above agreement in ongoing work on NR positioning enhancements
2. Actions:
To RAN4 group
ACTION: RAN1 respectfully asks RAN4 to consider RAN1 agreement in ongoing work on NR positioning enhancements


This contribution treats some open RAN4 issues and issues raised in above RAN1 LS for UE positioning measurements in RRC_INACTIVE state.
Discussion 
Some open RAN4 issues from R4#101-e are discussed in this section together with the issues raised in above RAN1 LS. For the work in RAN4, it is important to take into account agreements from recent RAN1 and RAN2 meetings [4] [5] [6].
PRS measurement requirements
Regarding PRS measurement requirements in RRC_INACTIVE, RAN1 #106bis-e has concluded [5] [7]: 
· that reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT).
· to support DL PRS processing outside and inside the initial DL BWP and/or DL PRS whose SCS is the same or different with the initial DL BWP.
This means that in case the UE detects a collision of PRS reception with other DL channels, PRS measurement is deprioritized. 
Furthermore, RAN1#107-e sent above LS [3] on PRS bandwidth configurations and DL PRS processing UE capability in RRC_INACTIVE state to RAN4.  
Collision with SSB can be avoided, as LMF can be made aware of SSB in the cell. How to determine the collision interval, is dependent on whether PRS is transmitted in the initial DL BWP, with same CP type and SCS, or outside the initial BWP, with same or different CP type and same or different SCS. In the first case RAN1 discussed a time window covering the expected time of arrival of PRS for RSTD and the RSTD uncertainty. In the second case a time window was discussed including RF tuning interruption. Whilst we agree on this case distinction, in our view a PRS reception and processing window needs to be defined, that considers the time for reception and processing of PRS, as well as any interruption due to RF retuning. The UE should determine this time window, i.e. collision interval, to detect a potential collision with other downlink channels. 
To detect a potential collision of PRS reception with other DL channels, the UE determines the collision interval. The collision interval is based on RSTD assistance information (i.e. expected time of arrival of PRS for RSTD and RSTD uncertainty) and covers the time window for PRS reception and processing as well as RF tuning interruption.
Regarding RF tuning interruption, in case PRS is transmitted in another BWP than the initial BWP, RAN4 needs to investigate the switching delay. As the BWP switching is not triggered by DCI or timer based BWP swiching, BWP switching delay requirements do not apply in this case. Rather the absolute RF retuning time of 0.5 ms in FR1 and 0.25 ms in FR2 for Rel-15 can be assumed. For the calculation of the collision interval, the RF tuning interruption occurs prior and after the PRS measurement.
For RF tuning interruption, this is based on RRT = 0.5 ms in FR1 and 0.25 ms in FR2. For calculating the collision interval this interruption occurs prior and after the PRS measurement.
If the UE detects a collision of PRS reception with other DL channels, the UE will not perform the PRS measurement. In this case the ordinary PRS measurement period requirements for RRC_INACTIVE state do not apply.
In case of detected PRS collision with other DL channels, ordinary PRS measurement period requirements for RRC_INACTIVE state do not apply.  
Since LMF is not aware of such collision, this case can occur rather often. Thus, we propose to extend the PRS measurement period to the next available PRS occasion, i.e. by one DRX cycle, where the next PRS measurement is scheduled, in order to achieve the same number of measured PRS samples as without collision to reach the same accuracy level
The PRS measurement period is extended to next PRS measurement, aligned to the DRX cycle, in case of detected collision to reach the same accuracy level.
As discussed at RAN4#100-e and 101-e, no use of measurement gaps is foreseen in RRC_INACTIVE. Thus all PRS measurement requirements in RRC_INACTIVE will be defined for gapless measurements.
All PRS measurement requirements in RRC_INACTIVE will be defined for gapless measurements.
SRS measurement requirements
Regarding SRS measurement requirements for UL and DL+UL positioning, which is second priority in the WID, RAN1 and RAN2 [6] took decision to support following types of SRS for positioning:
· Periodic SRS and
· Semi-persistent SRS
Thus, RAN4 needs to develop RRM requirements both for periodic SRS and semi-persistent SRS for UL and DL+UL positioning methods after completion of DL positioning methods.
Upon completion of measurement requirements for DL positioning methods, RAN4 investigates measurement requirements for periodic SRS and semi-persistent SRS in RRC_INACTIVE and develops corresponding measurement requirements for the latter.
At RAN1 #107, further agreement on the SRS bandwidth configuration inside and outside of initial BWP was achieved [4]. 
	Agreement
· The following options are supported for SRS for positioning transmission by RRC_INACTIVE UEs:
· Option 1:
· Subject to UE capability (which is a prerequisite for option 2), a UE may be configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.
· Option 2:
· Subject to UE capability, a UE may be configured with an SRS for Positioning where the following parameters are additionally configured for the transmission of the SRS for Positioning during the RRC_INACTIVE state: frequency location and bandwidth, SCS, CP length. 
· The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.


Thus, SRS for positioning can be configured in initial UL BWP with same CP type and SCS or outside the initial UL BWP with same or different CP length and same or different SCS, which is subject to UE capability support. The lower priority for sending SRS against sending data on other UL channels has been also agreed by RAN1. Thus, RAN4 can adopt the RAN1 agreement in the RRM requirements for transmission of SRS for positioning: 
· ”The UE shall not transmit the SRS for Positioning when it is expected to perform UL transmissions in the initial UL BWP in RRC_INACTIVE state.” 
This means that RRM requirements for transmission of SRS for positioning do not apply in case of expected UL transmissions in other channels in the initial UL BWP in RRC_INACTIVE state.
RRM requirements for transmission of SRS for positioning do not apply in case of expected UL transmissions in other channels in the initial UL BWP in RRC_INACTIVE state.
UE measurement capability
According to previous agreement in RAN1 at RAN1#105-e:
· NR positioning supports DL PRS-RSRP (section 5.1.28 in the TS 38.215) and DL RSTD (section 5.1.29 in the TS 38.215) measurements by UEs in RRC_INACTIVE state,
a new measurement capability including support for RSTD and PRS-RSRP measurements in RRC_INACTIVE will be 
needed. This capability will be reported to gNB, as gNB needs to be aware of the UE supported RRC functionality. 
Furthermore RAN1 #107-e agreed the support of UE Rx-Tx time difference in RRC_INACTIVE state [4]:
	Agreement
· Support of UE Rx-Tx time difference measurement for Ues in RRC_INACTIVE state was agreed by endorsing draft CR R1-2112426 “Introduction of NR positioning enhancements”


According to previous RAN2 agreement at RAN2 #114-e, that RRC state will not be informed to LMF, no UE capability for RRC_INACTIVE will be informed to LMF. 
Hence, UE DLmeasurement capability for positioning in RRC_INACTIVE can be seen in conjunction to potential new UE capabilities, discussed at RAN1#106bis-e [5], namely:
· DL PRS processing capability in RRC_INACTIVE state: In RRC_INACTIVEe state, in order to save power, the UE may turn off some functions and modules, so the PRS processing capability may be limited (i.e. inferior to RRC_CONNECTED).
· DL PRS resource capability in RRC_INACTIVE state: This capability is related to the number of TRPs, PRS resources, set, frequency layers to be supported.
· DL PRS QCL processing capability in RRC_INACTIVE state: This capability is related to QCL information support, e.g. whether support of SSB from neighbor cell as QCL source of a DL PRS.
· DL measurements capability in RRC_INACTIVE state: This capability is related to PRS measurement and report, e.g. the maximum number of DL RSTD/RSRP per pair of TRPs.
· In addition, need for UE measurement capability in regard to different BWP usage for PRS and other signals/channels in RRC_INACTIVE should be studied, such as the required interruption time due to retuning in case of separate PRS BWP than BWP0 in RRC_INACTIVE.
· UE capability of SRS for positioning transmission in RRC_INACTIVE state: This capability will be used by gNB to configure SRS for positioning in RRC_INACTIVE for the supporting UE. 
According to the RAN1 LS [3], RAN1 will define UE capabilities for PRS processing in RRC_INACTIVE. Thus, as agreed at RAN4 #101-e, RAN4 is to wait on RAN1 agreements in order to define which measurement capabilities need to be defined for UE.
RAN4 waits on RAN1 agreements on UE capabilities for RRC_INACTIVE for the definition of measurement capabilities for PRS in RRC_INACTIVE.
Factors considered for the measurement requirements in RRC_INACTIVE
Different aspects were debated at RAN4 #101-e [8] and are treated below.
2.4.1 	Reduced number of PRS samples
· Whether to use the reduced number of samples if it is agreed in Rel-17. 
The support of 4 PRS samples for RRC_INACTIVE was agreed at RAN4 #101-e [2]. No agreement on the reduced number of PRS samples was achieved. 
In our view, as also discussed during RAN1 #106bis-e, measurement accuracy in RRC_INACTIVE is expected to be inferior compared to RRC_CONNECTED, as power saving benefits should be preserved aligning measurements to DRX ON periods. In fact, the four sample measurement period can take very long. According TS 38.331 the paging cycle is defined from 32 radio frames to 256 radio frames (320 ms to 2560 ms). 
Therefore, reducing the number of measured PRS samples is beneficial to reduce latency in RRC_INACTIVE, provided RAN4 will specify the corresponding measurement accuracy performance for RRC_CONNECTED.   Hence the reduced number of samples can be referred for accuracy requirement in RRC_INACTIVE state.
Thus with regard to reduced latency and mobility, in our view the reduced number of samples should be specified for RRC_INACTIVE, if agreed for RRC_CONNECTED. Hence two sets of PRS measurement periods should be defined in RRC_INACTIVE state; one based on 4 PRS samples and one on the reduced number of samples, derived from RRC_CONNECTED, subject to UE capability support. 
In case reduced number of samples is agreed for PRS measurements in RRC_CONNECTED state, it is reused for RRC_INACTIVE state. In this case two sets of PRS measurement periods are defined in RRC_INACTIVE state: one based on 4 PRS samples and one on the reduced number of PRS samples aligned to RRC_CONNECTED, subject to UE capability support.
2.4.2	Summation-based approach for frequency layers
· Whether to use the summation-bas approach for total frequency layers.
	No agreement on the approach used for measurement requirements of multiple positioning frequency layers was achieved at RAN4 #101-e. 
	In our view, the same principle requirement as agreed for positioning measurements in RRC_CONNECTED state should apply, i.e. the summation-based approach should be agreed for RRC_INACTIVE.
The summation-based approach for total frequency layers is applied for RRC_INACTIVE state.
2.4.3	Impacts of paging periods
· Requirements applicability regarding paging 
It was agreed at RAN4 #101-e [2], in case of collision between PRS resources and other DL signals/channels, longer PRS measurement period is expected. This is aligned to the discussion in section 2.1 above based on the RAN1 agreement that PRS reception has lower priorit than reception of other DL channels in RRC_INACTIVE.
2.4.4	DRX cycle consideration for measurement requirements in 		RRC_INACTIVE state
· DRX cycle consideration for measurement requirements in RRC_INACTIVE state
It was agreed at RAN4 #101-e, DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. Thus, measurement period requirements in RRC_INACTIVE depend on the DRX cycle length, at least for short DRX cycles. Hence RAN4 should liaise with RAN2/RAN3 that it is preferable that LMF has knowledge of the used DRX cycle to align PRS configuration for RRC_INACTIVE state. 
Measurement period requirements in RRC_INACTIVE depend on the DRX cycle length, at least for short DRX cycles. Hence RAN4 should liaise with RAN2/RAN3 that it is preferable that LMF has knowledge of the used DRX cycle to align PRS configuration for RRC_INACTIVE state.
2.4.5	Tavailable_PRS,i calculation for measurement requirements in RRC_INACTIVE state
· How to define the measurement interval Tavailable_PRS,i. 
No agreement was achieved at RAN4 #101-e. As elaborated during the RAN4 #100-e discussion, Tavailable_PRS,i should take into account the DRX cycle length rather than MGRP, as no MG is used in RRC_INACTIVE. However, RAN4 should investigate if the LCM of the DRX cycle and the PRS periodicity is selected in all cases, or if the UE wakes up inbetween DRX cycles, in case of longer DRX cycles.
Tavailable_PRS,I should take into account the DRX cycle length rather than MGRP for RRC_INACTIVE state. However, RAN4 should investigate if the LCM of the DRX cycle and the PRS periodicity is selected in all cases, or if the UE wakes up inbetween DRX cycles, in case of longer DRX cycles.
2.4.6	Definition of parameter Kcarrier
· How to define the parameter Kcarrier. 
No agreement was achieved at RAN4 #101-e. In our view, the same principle requirement as agreed for positioning measurements in RRC_CONNECTED state, should apply, i.e. one additional PFL is taken into account per measurement occasion, should be agreed for RRC_INACTIVE. Thus, the parameter Kcarrier should take one additional PFL into account.
For determining the number of frequency layers to be measured in RRC_INACTIVE, take into account one additional PFL per measurement occasion.
2.4.7	Interrelation with SDT feature
A few additional functions may be required to support positioning in RRC_INACTIVE state. First, a UE needs to be configured with DL PRS resources of neighbour cells through RRC signalling, e.g. PRS information for RRC_INACTIVE is inserted in RRCRelease message or included in positioning SIB messages. Next, DL-PRS measurement reporting can be optimized with concurrent feature of small data transmission (SDT) in RRC_INACTIVE state in Rel-17. RAN4 can follow the progress of requirements definition in the SDT WI. In RAN2, Rel-17 SDT WI is used for small data transmission in RRC_INACTIVE. Positioning in RRC_INACTIVE state should be supported in Rel-17 by exploiting the SDT feature for sending short assistance data (AD), positioning request and measurement reporting results, with support for DL-, UL-, and UL+DL positioning methods.
A UE in RRC_INACTIVE needs also to be updated by assistance data (AD) to configure DL PRS of neighbour cells. RAN2 agreed following options at RAN2 #116-e [6]: 
· Via broadcast of posSIB in any RRC state: Broadcast was designed for the delivery of static AD whereby each gNB advertises not only it’s own PRS configuration but also those of neighboring cells. Each of the cells broadcasting the AD must therefore update their SI if there is a PRS configuration change in any neighboring cell. From the UE perspective, relatively long periods of posSIB broadcast may imply a slow AD refresh rate.
· Via LPP unicast in RRC_CONNECTED: The network can bring the UEs into RRC_CONNECTED state to deliver AD via standard LPP unicast procedure. However, this option negates the primary objective of the RRC_INACTIVE state, that is, the conservation of power. Or the network can use pre-configured assistance data when UE is in RRC_CONNECTED state before it moves to RRC_INACTIVE.
· AD can be sent to UE in RRC_INACTIVE during ongoing SDT procedure 
Regarding DL positioning methods in RRC_INACTIVE, SDT is expected to be configured for positioning measurement reports in RRC_INACTIVE state, for periodic measurements to be supported. Also, if considering UL-positioning methods in UE RRC_INACTIVE state, SDT based SRS transmission is required.
At RAN2 #116, the following agreement was reached related to configuration of SRS for positioning:
	Agreement
SRS for positioning in RRC_INACTIVE state can be configured through the following ways: 
-	RRCRelease with SuspendConfig 
-	SDT DL RRC message, i.e. Msg B / Msg 4 of RA-SDT 
-	pre-configure positioning SRS in RRC_CONNECTED


Since RAN4 considers DL-positioning feature for RRC_INACTIVE first, RAN4 may need to discuss whether to consider SDT-based measurement report for this WI. As mentioned at RAN4 #101-e, we prefer to discuss and specify SDT-based signalling for NR positioning and respective RRM requirements within the SDT WI.
Discuss and specify SDT-based signalling for NR positioning and respective RRM requirements within the SDT WI.
Conclusion
In this contribution, we provide our view on open issues related to positioning measurement support for RRC_INACTIVE state. Following proposals are made:
1. To detect a potential collision of PRS reception with other DL channels, the UE determines the collision interval. The collision interval is based on RSTD assistance information (i.e. expected time of arrival of PRS for RSTD and RSTD uncertainty) and covers the time window for PRS reception and processing as well as RF tuning interruption.
For RF tuning interruption, this is based on RRT = 0.5 ms in FR1 and 0.25 ms in FR2. For calculating the collision interval this interruption occurs prior and after the PRS measurement. 
In case of detected PRS collision with other DL channels, ordinary PRS measurement period requirements for RRC_INACTIVE state do not apply.
The PRS measurement period is extended to next PRS measurement, aligned to the DRX cycle, in case of detected collision to reach the same accuracy level.
All PRS measurement requirements in RRC_INACTIVE will be defined for gapless measurements.
Upon completion of measurement requirements for DL positioning methods, RAN4 investigates measurement requirements for periodic SRS and semi-persistent SRS in RRC_INACTIVE and develops corresponding measurement requirements for the latter.
RRM requirements for transmission of SRS for positioning do not apply in case of expected UL transmissions in other channels in the initial UL BWP in RRC_INACTIVE state. 
RAN4 waits on RAN1 agreements on UE capabilities for RRC_INACTIVE for the definition of measurement capabilities for PRS in RRC_INACTIVE.
In case reduced number of samples is agreed for PRS measurements in RRC_CONNECTED state, it is reused for RRC_INACTIVE state. In this case two sets of PRS measurement periods are defined in RRC_INACTIVE state: one based on 4 PRS samples and one on the reduced number of PRS samples aligned to RRC_CONNECTED, subject to UE capability support.
The summation-based approach for total frequency layers is applied for RRC_INACTIVE state.
Measurement period requirements in RRC_INACTIVE depend on the DRX cycle length, at least for short DRX cycles. Hence RAN4 should liaise with RAN2/RAN3 that it is preferable that LMF has knowledge of the used DRX cycle to align PRS configuration for RRC_INACTIVE state.
Tavailable_PRS,I should take into account the DRX cycle length rather than MGRP for RRC_INACTIVE state. However, RAN4 should investigate if the LCM of the DRX cycle and the PRS periodicity is selected in all cases, or if the UE wakes up inbetween DRX cycles, in case of longer DRX cycles.
For determining the number of frequency layers to be measured in RRC_INACTIVE, take into account one additional PFL per measurement occasion.
Discuss and specify SDT-based signalling for NR positioning and respective RRM requirements within the SDT WI.
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