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Introduction
This email discussion summary contains agenda 8.21.2.1, 8.21.2.3 and 8.21.2.5 which include the following topics: 
· Topic 1: UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
· [bookmark: OLE_LINK101][bookmark: OLE_LINK102]Topic 2: Measurement in RRC_INACTIVE state
· Topic 3: Enhancements of A-GNSS positioning (No documents submitted)
Topic #1: UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117354
	CATT
	Proposal 1: “DL measurements” in the definition of Rx TEGs refers to TOA measurements (i.e., reference cell and target cell TOA measurements are associated with different TEGs). 
Proposal 2: RAN4 should define some timing error grouping method or criteria e.g. the timing errors are grouped based on different RF chains or antenna pannels. 
Proposal 3: Configuring TEGs with different timing error margins, should be supported for UE and TRP. 
Proposal 4: It is within RAN4 scope to recommend a useful range of values for timing error margins associated with configured TEGs. 
Proposal 5: there are the following two approaches to define the value of margins for supported timing error groups: 
· Option 1: NW configure multiple fixed timing error groups to UE. 
· Option 2: UE decide the timing error groups based on its implementation and report the group configurations to NW. 
Proposal 6: The timing error may be time variant but TEG can be static. And no need to consider dymatic TEG. 
Proposal 7: The RRM requirements including testability of TEG framework should be discussed after the grouping method is more clear. 
Proposal 8: The UE and TRP behaviors definition is out of RAN4 scope and should wait for the outcome of other WGs.

	R4-2117491
	Qualcomm Incorporated
	Proposal 1: “DL measurements” in the definition of Rx TEGs refers to TOA measurements (i.e., reference cell and target cell TOA measurements can be associated with different TEGs).
Observation 1: When the reference TOA and the target TOA in the RSTD measurement belong to the same Rx TEG, an improved RSTD absolute measurement accuracy may be implied, depending on the error margin of the Rx TEG.
Observation 2: When the reference TOA and the target TOAs of two or more RSTD measurements belong to the same pair of Rx TEGs, an improved RSTD relative measurement accuracy may be implied, depending on the error margins of the Rx TEGs.
Proposal 2: RAN4 should recommend a useful range of values for timing error margins associated with TEGs.
Proposal 3: TEGs with configurable timing error margins, subject to UE capability, should be supported.
Observation 3: RAN4 should finalize margins for RSTD and UE Rx-Tx measurement accuracy before deciding on timing error margins for TEGs.
Proposal 4: RAN4 should introduce enhanced absolute measurement accuracy requirements for RSTD measurements for which the target and reference TRPs are associated with the same RxTEG.
Proposal 5: A UE/TRP should be able to configure TEGs semi-statically during an arbitrary period of time determined by the UE/TRP and signaled to the LMF. The UE/TRP could signal a TEG reset or send a new TEG configuration to override the previous one.

	R4-2117760
	vivo
	Proposal 1: RRM requirements for testing association of TEGs could be discussed based on following rules.
Rule 1: Timing error of the measurement results associated to one TEG is supposed to be within certain timing error margin;
Rule 2: Timing error of the measurement results associated to different TEGs are supposed to be within different timing error margin ranges;
Proposal 2: RAN4 to further study testability of approach, if there is one agreeable, for timing error mitigation.
Proposal 3: RAN4 to recommend a range of values for timing error margins associated with TEGs.
Proposal 4: The timing error can be time variant but TEG is up to UE implementation, i.e., there is no need to consider time variant of TEG.
Observation 1: Regarding UE behavior for timing error mitigation
· The maximum number of TEGs that a UE/TRP may be configured should be based on UE capability and the number would not change from time to time.
· Rx TEGs and RxTx TEGs can be configured (including timing error margins) within a measurement report
· How to indicate the association of RS resource instances to Tx TEGs is up to RAN1.
· A measurement or RS resource could be mapped to multiple TEGs

	R4-2118017
	Intel Corporation
	Proposal 1: How to group TEGs can be left to UE implementation itself. 
Proposal 2: RAN4 shall define a single timing error margin associated with all TEGs per UE/TRP. 

Observation 1:  Whether to define time variant (semi-static or dynamic) TEGs can be up to RAN1’s agreements.
Observation 2:  The exact TEG from UE can be changed time to time. RAN4 can investigate the impacts due to the static TEG within the acceptable variance within a specific duration.
Proposal 3: Whether the time variant TEG is necessary can be FFS. The static TEG within a specific time window can be taken as the start point.
Observation 3: Whether the requirements on TEG reporting needed is up to TEG based on static or non-static way.

	R4-2118392
	OPPO
	Proposal 1: Hardware circuit, such as RF chains and antenna panels, should be considered when grouping TEG. 
Proposal 2: Discuss whether PRS/SRS configuration could be considered when grouping TEG.
Proposal 3: Not define time variant TEG and TEG is up to UE implementation.
Proposal 4: UE transmitting accuracy test could be used as the starting point for TEG test cases at UE side.

	R4-2118935
	ZTE Corporation
	Observation 1: Impacting factors of TE are at least the RF chains which are actually used for radio transmissions and the antenna panels. The property might be time-variant in an unanticipated way.
Proposal 1: Study behaviour of residual timing error differences after calibration on static, semi-static of dynamic behaviour and its implications to TEG association. 
Proposal 2: The timing error can be time variant but TEG is up to UE implementation, i.e., there is no need to consider time variant of TEG.
Observation 2: Currently the tests in FR1 are conducted where the antenna panel used for actual transmission is removed in the test.
Proposal 3: Further investigate the testability of the property of TE, especially in FR1.

	R4-2119009
	Nokia, Nokia Shanghai Bell
	Observation 1 : This feature aims to mitigate residual timing error after calibrations including baseband timing compensation. The residual timing offset includes residual timing error in baseband and RF impairment error.
Observation 2 : The TEG feature attempts to mitigate residual timing error after calibrations. Basically, this feature is arguing about very short timing error mitigation to achieve centi-meter location estimation accuracy.  
Observation 3 : Time variant nature of TEG depends on various parameters which can be static or semi-static. The examples of parameters affecting TEG are found in connection cables, RF chains, offsets, noise etc. Sources of uncalibrated timing error appear broadly in a transceiver.
Observation 4 : If the timing error is known and semi-static or static, gNB TX and RX chain can mitigate it by gNB implementation internally. It does not make sense that gNB reports a self-known timing error to an external unit.
Observation 5 : If timing error is dynamically changed due to noise, interference or frequent RF chain switching, effort of TEG reporting is vanished since its TEG will be changed from reported value over time.
Proposal 1 : For UE TEG requirement introduction, RAN4 considers options below  
· Option-1 : RAN4 studies to identify sources of uncalibrated timing error in UE transceiver and conduct UE performance studies depending on the sources of uncalibrated timing error to define TEG indication for time delay mitigation.
· Option-2 : RAN4 considers uncalibrated timing error estimation as UE implementation issue, RAN4 introduces only functional tests to make TEG reporting up to UE capability support. (Accuracy of TEG reporting is not considered in RAN4 requirement)
· Option -3 : RAN4 considers uncalibrated timing error estimation as UE implementation issue, and conclude that there is no UE test in RAN4

Proposal 2 : For gNB TEG requirement introduction, RAN4 considers the same options as proposal 1
Observation 6 : If timing error is detected by a new external device (i.e. positioning reference unit (PRU)), the TEG report can be further discussed for high accuracy positioning on the new device.

	R4-2119355
	Huawei, HiSilicon
	Proposal 1: Follow RAN1 agreement and confirm that for RSTD the reference cell and target cell TOA measurements can be associated with different TEGs.
Proposal 2a: UE/TRP can group the measurements or transmissions to the same TEG if it determines the difference among timing errors of the measurements or transmissions are within a certain margin. No other criteria should be defined for the grouping.
Proposal 2b: No method or UE behaviour regarding how to group the measurements or transmissions to TEGs should be defined in the spec.
Proposal 3: The instantaneous instead of statistical timing error should be considered for defining the margin of TEG.
Proposal 4: Define two margin values for the UE Rx TEG for different time scopes:
· Value 1: X, valid for all measurements in the same measurement report 
· Value 2: Y (< X), valid for measurements associated with same time stamp
The value of X and Y may be dependent on PRS BW and FR.
Proposal 5a: RAN4 concludes no impacts on core requirements from the TEG framework.
Proposal 5b: RAN4 to discuss the following in the Performance part
· the margin value for the UE Rx TEG, and 
· whether and how to define accuracy requirements for the TEG framework.

	R4-2119461
	Ericsson
	1. DL measurements in the definition of Rx TEGs refers to TOA measurements
1. TEG association is up to TRP/UE implementation
1. Deriving useful TEG timing error margins is RAN4 scope, FFS on performance requirements impact
1. Temporal TEG validity is up to implementation assuming that TEG association is based on a per measurement report basis
1. FFS: Indication of temporal validity of TEGs and how to treat measurement reports when a change in TEG association is observed in accordance with future RAN1 outcome
1. FFS: Impact of time variance of TEGs when defining useful TEG timing error margins
1. FFS: How to report transmissions/measurements which cannot be associated with any TEG
Option 1: Allow TRP/UE to have a configurable TEG which does not impose timing error margin requirements
Option 2:	 Allow TEG association in measurement report to be optional



Open issues summary
Sub-topic 1-1 Clarification on the denition of TEGs
Issue 1-1-1 Clarification about”DL measurement” in the definition of UE Rx TEGs. 
Proposals
· Option 1: (CATT, Qualcomm, Ericsson, Huawei, Nokia)
· “DL measurements” in the definition of Rx TEGs refers to TOA measurements (i.e., reference cell and target cell TOA measurements can be associated with different TEGs). 
· Option 2: (vivo)
· RAN4 RRM requirements for time delay mitigation are defined with the assumption that reference cell and target cell measurements for RSTD can be associated with different TEGs.
· Recommended WF
· Need more discussion

	Sub-topic 1-1 Clarification on the denition of TEGs

	Company
	Comments

	E///XXX
	Issue 1-1-1: Support option 1


	Nokia 
	Issue 1-1-1: 
support Option 1 .

	Intel 
	Issue 1-1-1: 
support Option 1 .

	CATT
	Issue 1-1-1:
Option 1. And we think option 1 and option 2 are similar. 

	Qualcomm
	Issue 1-1-1: Support option 1.

	OPPO
	Option 1

	Huawei
	Issue 1-1-1: 
Support option 1.
On option 2, it has same technical meaning as option 1, but it is related to RRM measurements which should be discussed in sub-topic 1-4.

	vivo
	Option 2. 
RAN1 made agreements on UE Rx TEG for RSTD measurements as follows.
	· Subject to UE capability, support a UE to include one UE Rx TEG ID for the RSTD reference time and one UE Rx TEG ID for each DL RSTD measurement (including each additional DL RSTD measurement), in a DL TDOA measurement report. These UE Rx TEG IDs can be the same or different. 
· Note: RSTD reference time is related to the DL_PRS_Reference_Info IE


According to RAN1 agreements, an UE Rx TEG ID is associated with each DL RSTD measurement and one UE Rx TEG ID is for the RSTD reference time measurement additionally. So, we cannot directly draw the conclusion that “DL measurement” in the UE Rx TEG for RSTD measurement refers to TOA measurements.
There is no definition of TOA measurements. In terms of TOA measurements, our understanding is that it refers to measurement of ‘receive time’ from reference TP and measurement of ‘receive time’ from target TP respectively in the context of RSTD measurements. The measurement on reference TP and target TP may be performed with same Rx TEG or different Rx TEG. 
For the RSTD reference time measurement, the results could be zero.

	The IE NR-DL-TDOA-SignalMeasurementInformation is used by the target device to provide NR DL-TDOA measurements to the location server.
NOTE 1:	The dl-PRS-ReferenceInfo defines the "RSTD reference" TRP. The nr-RSTD's and nr-RSTD-ResultDiff's in nr-DL-TDOA-MeasList are provided relative to the "RSTD reference" TRP.
NOTE 2:	The "RSTD reference" TRP may or may not be the same as the "assistance data reference" TRP provided by nr-DL-PRS-ReferenceInfo in IE NR-DL-PRS-AssistanceData.
NOTE 3:	The target device includes a value of zero for the nr-RSTD and nr-RSTD-ResultDiff of the "RSTD reference" TRP in nr-DL-TDOA-MeasList.


So, from reported measurement results perspective, it is still two RSTD measurement results, rather than any ‘TOA measurement’.
Depending on the two Rx TEG IDs in the report, it is possible to figure out the measurements of reference TP and target TP are in the same Rx TEG or not.
However, we may not make conclusion in RAN4 that “DL measurements” in the definition of Rx TEGs refers to TOA measurements because there is no definition of TOA measurements. RAN4 RRM requirements are defined, if will be, under the assumption that reference cell and target cell measurements for RSTD can be associated with different TEGs.




Sub-topic 1-2 Timing error grouping method and timing error margins
Issue 1-2-1 Whether to define timing error grouping method or criteria in RAN4?
Proposals
· Option 1a: (CATT)
· Yes. E.g. the timing errors are grouped based on different RF chains or antenna panels. 
· Option 1b: (OPPO)
· Hardware circuit, such as RF chains and antenna panels, should be considered when grouping timing errors. 
· Discuss whether PRS/SRS configuration could be considered when grouping timing errors. 
· Option 2a: (Intel, Ericsson, Nokia)
· No, how to group timing errors can be left to UE/TRP implementation itself. 
· Option 2b: (Huawei)
· UE/TRP can group the measurements or transmissions to the same TEG if it determines the difference among timing errors of the measurements or transmissions are within a certain margin. No other criteria should be defined for the grouping. 
· No method or UE behaviour regarding how to group the measurements or transmissions to TEGs should be defined in the spec. 
· Recommended WF
· Need more discussion

Issue 1-2-2 Whether to define the timing error margins associated with TEGs in RAN4.
Proposals
· Option 1: (CATT, Qualcomm, vivo, Ericsson)
· Yes. It is within RAN4 scope to recommend a useful range of values for timing error margins associated with TEGs. 
· Option 1a: (CATT)
· Configuring TEGs with different timing error margins should be supported for UE and TRP. 
· Option 1b: (Qualcomm)
· TEGs with configurable timing error margins, subject to UE capability, should be supported. 
· RAN4 should finalize margins for RSTD and UE Rx-Tx measurement accuracy before deciding on timing error margins for TEGs. 
· Option 1c: (Ericsson, Nokia)
· FFS on performance requirements impact of timing error margins
· Recommended WF
· Agree on option 1 and further discuss other options. 

Issue 1-2-3 Approaches to define the timing error margins associated with TEGs for UE/TRP? 
Proposals
· Option 1: (CATT)
· NW configures multiple fixed timing error groups to UE.
· Option 2: (CATT)
· UE decide the timing error groups based on its implementation and report the group configurations to NW. 
· Option 3: (Intel)
· RAN4 shall define a single timing error margin associated with all TEGs per UE/TRP. 
· Option 4: (Huawei)
· The instantaneous instead of statistical timing error should be considered for defining the margin of TEG. 
· Define two margin values for the UE Rx TEG for different time scopes:
· Value 1: X, valid for all measurements in the same measurement report 
· Value 2: Y (< X), valid for measurements associated with same time stamp
· The value of X and Y may be dependent on PRS BW and FR. 
· Recommended WF
· Need more discussion

	Sub-topic 1-2 Timing error grouping method and timing error margins

	Company
	Comments

	E///XXX
	Issue 1-2-1:  Option 2a. UE indicates its timing errors of the measurements or transmissions belongs to certain TEG

Issue 1-2-2: Option 1. This is related to UE performance. Whether any requirements are needed to be specified is FFS

Issue 1-2-3: Option 1 and option 2


	Nokia
	Issue 1-2-1: 
Option 2a . Grouping criteria is not only hardware circuit, RF setting and antenna panels. In fact, we cannot limit one or two sources of residual timing error. It is up to TX and RX implementation.
Issue 1-2-2: 
We support option-1b and -1. Based on option-1b discussion first, this TEG feature even attempts to mitigate performance margins for RSTD and UE Rx-Tx measurement accuracy, since RAN1 defines that this TE targets at remaining Tx/RX time delay after the calibration, or the uncalibrated Tx/RX time delay is defined as Tx/RX timing error. As option-1, a range of values for timing error margins associated with TEGs is related with signalling design. RAN4 can recommend possible range of TEG values for the signalling design.
Issue 1-2-3: 
We see discussion between fixed TEGs (Option 1,2) and flexible TEGs (option-4). We are open to discuss for advantages of the options. 
The TEG appears up to TX/RX implementation, so it will be hard to make all types of residual error fit in one criteria. It is also possible to make a flexible format of a range report like the approach in option-4.


	Intel
	Issue 1-2-1: 
Option 2a as explained in our TDoc
Issue 1-2-2: 
Option 1. How to define this margin as proposed in other options can be addressed in 1-2-3.
Issue 1-2-3: 
We can support option 2,3
For Option 4, if multiple margin per UE, the additional indication  shall be report to gNB. But in RAN1, we assumed UE needs to report TEG index itself not the which margin applied. 


	CATT
	Issue 1-2-1:  
We can accept option 2b. 
Issue 1-2-2: 
Support Option 1. The useful range of timing error margin depends on RF implementation and is related to performance, so it should be within RAN4 scope. Option 1a and option 1b are actually to clarify the support of TEG which has already been concluded.  
Issue 1-2-3:
Option 1 and option 2. Multiple TEGs are needed to differentiate the different level of timing error. 

	Qualcomm
	Issue 1-2-1:
Support options 2a and 2b.

Issue 1-2-2:
Option 1

Issue 1-2-3:
RAN4 should recommend a range of values for TEG error margins and signalling should be specified by RAN2 to enable the UE to configure TEGs and indicate the corresponding error margin for each TEG.
RAN1 has already agreed that Rx TEGs and RxTx TEGs can be configured in each measurement report. For Tx TEGs, RAN1 agreed that they can be reported by the UE via LPP (for RTT) or RRC (for UL TDOA).


	OPPO
	Issue 1-2-1:
We agree with option 2a that TEG grouping method is up to UE/TRP implementation and it is not reasonable to restrict grouping criteria in spec. But when discussing the ranges of TEG error margins, RAN4 should figure out what kind of timing errors can be cancelled or should be considered as margins. And whether the margin values are dependent on PRS/SRS configuration.
Issue 1-2-2: 
Agree with option 1. 
Issue 1-2-3:
We think the timing error margins at TRP side should be determined by NW and indicated to UE if necessary, the timing error margin at UE side should be decided by UE itself and reported to NW. As for the single margin or multiple margins dependent on PRS configuration, we are open to further discussion.

	Huawei
	Issue 1-2-1: 
Option 2a and 2b.
Issue 1-2-2: 
We need some clarification before we can agree on option 1.
What is the ’range of values for timing error margins’ used for? In our view, RAN4 can define different values for the TE margin for different time scopes, e.g. as we proposed in option 4 for Issue 1-2-3, but for a fixed time scope, we see only a single value for the TE margin is needed and we do not see clear use case to have multiple configurable values for the TE margin. 
Or is the ’range of values for timing error margins’ intended for differnet PRS configurations? For example, in Rel-16 we agreed that the timing error can be dependent on PRS BW, so we may have different margin values for different PRS BWs.
Issue 1-2-3: 
Option 4.
The timing error can be time variant due to uncertainty in UL and DL timing determination. Such uncertainty is more like random jitter, and will impact the timing error of two measurements. Therefore, we suggest to define two margin values for the UE Rx TEG for different time scopes, one for the whole measurement report, and the other for same time stamp.
Option 1 and 2 should be discussed in RAN1 as they are not performance related.
Option 3 is fine for a fixed time scope but it does not consider the impacts of time variation of TE.

	vivo
	Issue 1-2-1:
Options 2a and 2b are fine.
Issue 1-2-2:
Option 1
Issue 1-2-3:
FFS



Sub-topic 1-3 Time variant of the TEG
Issue 1-3-1 Whether to define time-variant (semi-static or dynamic) TEGs? 
Proposals
· Option 1: (CATT, vivo, OPPO, ZTE)
· The timing error can be time variant but TEG is up to UE implementation, i.e., there is no need to consider time variant of TEG. 
· Option 2: (Qualcomm)
· A UE/TRP should be able to configure TEGs semi-statically during an arbitrary period of time determined by the UE/TRP and signaled to the LMF. The UE/TRP could signal a TEG reset or send a new TEG configuration to override the previous one. 
· Option 3: (Intel)
· Whether the time variant TEG is necessary can be FFS. The static TEG within a specific time window can be taken as the start point. 
· Option 4: (Ericsson)
· Temporal TEG validity is up to implementation assuming that TEG association is based on a per measurement report basis. 
· FFS: Indication of temporal validity of TEGs and how to treat measurement reports when a change in TEG association is observed in accordance with future RAN1 outcome
· FFS: Impact of time variance of TEGs when defining useful TEG timing error margins
· Option 5: (Nokia)
· If the timing error is known and semi-static or static, gNB TX and RX chain can mitigate it by gNB implementation internally. gNB does not need to report semi-static or static TEG to an external unit (LMF)
· Recommended WF
· Need more discussion

	Sub-topic 1-3 Time variant of the TEG

	Company
	Comments

	E///XXX
	Issue 1-3-1:  No time variant of TEG is needed. Option 1 or option 4


	Nokia
	Issue 1-3-1: 
Option 4 and Option 5
For gNB, TX and RX chain can mitigate it by gNB implementation internally. gNB does not need to report semi-static or static TEG to an external unit (LMF). 
We can study based on Option 4. For a UE, TE should be semi-statically during an arbitrary period of time to make valid compensation in LFM. This means certain averaging over the observation time may be required to make a report.


	Intel
	Issue 1-3-1: 
Both Option 2 and Option 3 are fine for us. For Option 1, in the very long duration, such TEG can be variant. Thus, we prefer to add some conditions on this static TEG.

	CATT
	Issue 1-3-1: 
Support option 1. The timing error can be time-variant but it doesn’t mean the TEG is time-variant. When multiple TEGs are configured, UE can report the measurement with different TEG ID. 

	Qualcomm
	Issue 1-3-1:
We support option 2. In our view, options 2 and 4 are well aligned.

	OPPO
	Issue 1-3-1: 
Prefer option 1.

	Huawei
	Issue 1-3-1: 
We can support first bullet of option 4.
In our understanding the basic time scope of TEG is measurement report, i.e. LMF can assume the TEG info is valid for all measurements in the same report. Additional optimization, e.g. indication of TEG reset or temporal validity of TEGs should be discussed in RAN1.

	vivo
	Issue 1-3-1: 
Support option 1. If timing error changes statically or semi-statically, UE can always group two measurements into one TEG as long as UE can guarantee the timing error are within certain error limit.

	ZTE
	Support Option 1.



Sub-topic 1-4 RRM requirements
Issue 1-4-1 The impact of Rx TEGs on measurement requirements and accuracy requirements. 
Proposals
· Option 1: (Qualcomm)
· RAN4 should introduce enhanced absolute measurement accuracy requirements for RSTD measurements for which the target and reference TRPs are associated with the same Rx TEG. 
· Option 2: (Huawei)
· RAN4 concludes no impacts on core requirements from the TEG framework.
· RAN4 to discuss the following in the Performance part
· the margin value for the UE Rx TEG, and 
· whether and how to define accuracy requirements for the TEG framework.
· Option 3: (Intel)
· Whether the requirements on TEG reporting needed is up to TEG based on static or non-static way. 
· Option 4: (Nokia)
· If timing error is detected by a new external device (i.e. positioning reference unit (PRU)), the TEG report can be further discussed for high accuracy positioning on the new device. 
· Recommended WF
· Need more discussion

Issue 1-4-2 Testing requirements for verifying the timing error mitigation
Proposals
· Option 1: (CATT)
· The RRM requirements including testability of TEG framework should be discussed after the grouping method is clearer. 
· Option 2: (vivo)
· RRM requirements for testing association of TEGs could be discussed based on following rules.
· Rule 1: Timing error of the measurement results associated to one TEG is supposed to be within certain timing error margin;
· Rule 2: Timing error of the measurement results associated to different TEGs are supposed to be within different timing error margin ranges;
· RAN4 to further study testability of approach, if there is one agreeable, for timing error mitigation. 
· Option 3: (OPPO)
· UE transmitting accuracy test could be used as the starting point for TEG test cases at UE side. 
· Option 4: (ZTE)
· Further investigate the testability of the property of TE, especially in FR1. 
· Option 5: (Nokia)
· For UE TEG requirement introduction, RAN4 considers options below  
· Option 5.1: RAN4 studies to identify sources of uncalibrated timing error in UE transceiver and conduct UE performance studies depending on the sources of uncalibrated timing error to define TEG indication for time delay mitigation.
· Option 5.2: RAN4 considers uncalibrated timing error estimation as UE implementation issue, RAN4 introduces only functional tests to make TEG reporting up to UE capability support. (Accuracy of TEG reporting is not considered in RAN4 requirement)
· Option 5.3: RAN4 considers uncalibrated timing error estimation as UE implementation issue, and conclude that there is no UE test in RAN4
· For gNB TEG requirement introduction, RAN4 considers the same options as UE side. 
· Recommended WF
· Need more discussion

Issue 1-4-3 UE and TRP behaviours that need to be discussed and specified in RAN4
Proposals
· Option 1: (CATT)
· The UE and TRP behaviours definition is out of RAN4 scope and should wait for the outcome of other WGs. 
· Option 2: (vivo)
· Regarding UE behavior for timing error mitigation
· The maximum number of TEGs that a UE/TRP may be configured should be based on UE capability and the number would not change from time to time.
· Rx TEGs and RxTx TEGs can be configured (including timing error margins) within a measurement report
· How to indicate the association of RS resource instances to Tx TEGs is up to RAN1.
· A measurement or RS resource could be mapped to multiple TEGs
· Recommended WF
· Need more discussion

	Sub-topic 1-4 RRM requirements

	Company
	Comments

	XXXE///
	Issue 1-4-1: Type of requirements should be FFS until the timing error grouping method and timing error margins are agreed. 

Issue 1-4-2: Support option 1. 

Issue 1-4-3: Support option 1. RAN4 should provide feedback on timing error grouping method and timing error margins to RAN1 who should decide the UE/TRP behaviour.


	Nokia
	Issue 1-4-1:
FFS on requirements. We share views on core and performance requirements :
· RAN4 concludes no impacts on core requirements from the TEG framework.
· For the performance part, it is skeptical to introduce requirements to mitigate the residual timing error, since performance margin has never been mitigated or removed in RAN4 requirements.

Issue 1-4-2:
Option-1 and Option-5. We propose RAN4 to discuss the testability based on three sub-options of Option-5.

Issue 1-4-3: 
RAN4 can have related discussions on the feasible value ranges and the number of TEGs as discussion in issue 1-2-2.  


	Intel
	Issue 1-4-1: 
Can be FFS until the fundamental issues of TEG agreed (e.g. timing error grouping method and reporting). 

Issue 1-4-2: 
Option 1. 

Issue 1-4-3: 
Option 1

	CATT
	Issue 1-4-1:
Same view as Ericsson that whether core requirements or accuracy requirements are needed need further study after the timing error grouping method is clearer. 
Issue 1-4-2:
Support option 1. 
Issue 1-4-3:
Support option 1. RAN4 should focus on the timing error method and RRM requirements. 

	Qualcomm
	Issue 1-4-1:
Option 1. New accuracy requirements would be addressed in the performance part.
We agree also with the first bullet point in option 2: no impact to core requirements.

Issue 1-4-2:
First RAN4 should agree on which new requirements will be specified. If no new requirements are specified then there is no need for new tests.

Issue 1-4-3:
All the essential behaviors are being discussed in other issues or covered by agreements in RAN1. If any other issues are identified, we can discuss case by case.

	OPPO
	Issue 1-4-1:
Agree the first bullet in option 2, core requirements are not impacted by TEG framework. For performance requirements, more conclusions on TEG grouping method and margins are needed.
Issue 1-4-2:
We can support option 1 to discuss testability issue after TEG grouping method is clear.
Issue 1-4-3:
Support option 1.

	Huawei
	Issue 1-4-1: 
Option 2.
Option 1 is something RAN4 can discuss in the performance part. Option 3 is based on outcome of Issue 1-3-1. Option 4 seems to be an implementation issue, and we are not sure how it will impact RAN4 requirements. 
Issue 1-4-2: 
FFS
RAN4 has not concluded on the core and performance requirements for TEG, so it is too early to discuss the testing requirements. Of course, we are open to discuss if any testability issue is identified, since it may impact whether and how RAN4 would define the requirements. 
Issue 1-4-3: 
Option 1
In our understanding, all the issues listed in option 2 should be discussed in RAN1. 

	vivo
	Issue 1-4-1:
Core requirements needs further study. It may relate to UE behavior and principles of verifying TEG implementation.
Issue 1-4-2:
Support Option 2. In our understanding, simply, Timing error of the measurement results associated to one TEG is supposed to be within certain timing error margin. However, for different TEGs, Timing error of the measurement results are supposed to be within different timing error margin ranges.
Option 1 is also fine at this stage. 
Issue 1-4-3:
Option 2 is based on RAN1 agreements. 

	ZTE
	1-4-2:
Support Option 4 which is to further study. If the testability issues cannot be guaranteed, some of the requirements will not be able to be verified.



Sub-topic 1-5 Report for the measurement without TEG association
Issue 1-5-1 How to report transmissions/measurements which cannot be associated with any TEG
Proposals
· Option 1: (Ericsson)
· Allow TRP/UE to have a configurable TEG which does not impose timing error margin requirements
· Option 2: (Ericsson)
· Allow TEG association in measurement report to be optional
· Recommended WF
· Need more discussion

	Sub-topic 1-5 Report for the measurement without TEG association

	Company
	Comments

	XXXE///
	Issue 1-5-1: The measurement reporting can be optional for this case. 


	Nokia
	In Option-1, it is questionable if RAN4 requirement does not impose timing error margin.
We support option-2.

	Intel
	Option 2.

	CATT
	Issue 1-5-1:
Need further study. Firstly, support of TEG is an optional feature. On the other hand, we think whether the information in a measurement report is optional is within RAN1/2 scope. 

	Qualcomm
	Issue 1-5-1:
We understand that reporting of TEGs is optional with capability. Also agree with option 1 that there should be a way to not associate some of the measurements/resources with any TEG. 

	OPPO
	Option 2.

	Huawei
	Issue 1-5-1: 
We understand the issue should be discussed in RAN1.

	vivo
	Issue 1-5-1:
This should be in RAN1 scope.



Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1-1
	Issue 1-1-1 Clarification about”DL measurement” in the definition of UE Rx TEGs. 
From the discussion, it seems all companies has the same understanding that for a RSTD measurement, reference cell and target cell measurements can be associated with different TEGs. And this is also RAN1 agreement.  So can we just follow RAN1 agreement and don’t further mention TOA measurement. At least in moderator’s understanding, this definition is decided by RAN1 and does not impact RRM requirements. 
Tentative agreements:
Based on RAN1 agreements, for a RSTD measurement, reference cell and target cell measurements can be associated with different TEGs. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement. 

	Sub-topic #1-2
	Issue 1-2-1 Whether to define timing error grouping method or criteria in RAN4?
Tentative agreements:
· How to group timing errors can be left to UE/TRP implementation itself. 
· No method or UE/TRP behaviour regarding how to group the measurements or transmissions to TEGs should be defined in the spec. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreement. 

Issue 1-2-2 Whether to define the timing error margins associated with TEGs in RAN4.
Moderator: all companies agree that RAN4 should define the timing error margins associated with TEGs. Only Huawei has concern on the wording. For Huawei’s comments, my understanding is if UE/TRP may have multiple TEGs, each TEG is corresponding to a timing error margin. RAN4 need to recommend the values which can be used for timing error margin of each TEG. So the recommended value should be a group of values within a certain range. 
To address Huawei’s concern, I refine the wording in option 1 as below and suggest to focus on the wording refinement in 2nd round if needed. 
Tentative agreements:
· It is within RAN4 scope to recommend feasible a useful range of values for timing error margins associated with TEGs. 
Candidate options:
Recommendations for 2nd round: Check the tentative agreement.

Issue 1-2-3 Approaches to define the timing error margins associated with TEGs for UE/TRP? 
Tentative agreements: None. 
Candidate options:
Issue 1-2-3a How many timing error margins associated with TEGs to be defined per UE/TRP? 
· Option 1: 
· Multiple timing error margins per UE/TRP.
· Option 2: 
· A single timing error margin associated with all TEGs per UE/TRP.
· Option 3: 
· Define two margin values for the UE Rx TEG for different time scopes:
· Value 1: X, valid for all measurements in the same measurement report 
· Value 2: Y (< X), valid for measurements associated with same time stamp
· The value of X and Y may be dependent on PRS BW and FR.
Issue 1-2-3b How to define timing error margins associated with TEGs for UE/TRP? 
· Option 1: 
· NW configures fixed timing error margins to UE/TRP.
· Option 2: 
· UE/TRP configures the timing error margins itself based on its implementation.
Recommendations for 2nd round: Continue discuss issue 1-2-3a and 1-2-3b. 

	Sub-topic #1-3
	Issue 1-3-1 Whether to define time-variant (semi-static or dynamic) TEGs? 
Tentative agreements: None. 
Candidate options:
· Option 1: (Ericsson, CATT, vivo, OPPO, ZTE)
· The timing error can be time variant but TEG is up to UE implementation, i.e., there is no need to consider time variant of TEG. 
· Option 2: (Qualcomm, Intel)
· A UE/TRP should be able to configure TEGs semi-statically during an arbitrary period of time determined by the UE/TRP and signaled to the LMF. The UE/TRP could signal a TEG reset or send a new TEG configuration to override the previous one. 
· Option 3: (Intel)
· Whether the time variant TEG is necessary can be FFS. The static TEG within a specific time window can be taken as the start point. 
· Option 4: (Ericsson, Nokia, Huawei)
· Temporal TEG validity is up to implementation assuming that TEG association is based on a per measurement report basis. 
· FFS: Indication of temporal validity of TEGs and how to treat measurement reports when a change in TEG association is observed in accordance with future RAN1 outcome
· FFS: Impact of time variance of TEGs when defining useful TEG timing error margins
· Option 5: (Nokia)
· If the timing error is known and semi-static or static, gNB TX and RX chain can mitigate it by gNB implementation internally. gNB does not need to report semi-static or static TEG to an external unit (LMF)
Recommendations for 2nd round: Continue discussion. 

	Sub-topic #1-4
	Issue 1-4-1 The impact of Rx TEGs on measurement requirements and accuracy requirements. 
Tentative agreements: None. 
Candidate options:
· Option 1: (Qualcomm)
· RAN4 should introduce enhanced absolute measurement accuracy requirements for RSTD measurements for which the target and reference TRPs are associated with the same Rx TEG. 
· Option 2: (Huawei)
· RAN4 concludes no impacts on core requirements from the TEG framework. (Nokia, OPPO)
· RAN4 to discuss the following in the Performance part
· the margin value for the UE Rx TEG, and 
· whether and how to define accuracy requirements for the TEG framework.
· Option 3: (Intel)
· Whether the requirements on TEG reporting needed is up to TEG based on static or non-static way. 
· Option 4: (Ericsson, Nokia, Intel, CATT, vivo)
· FFS until the timing error grouping method and timing error margins are agreed. 
Recommendations for 2nd round: Postpone to next meeting. Suggest to focus on the basic issue on timing error group. 
Issue 1-4-2 Testing requirements for verifying the timing error mitigation
Tentative agreements: 
· The RRM requirements including testability of TEG framework, if needed, should be discussed after the grouping method is clearer. 
Candidate options:
· Option 1: (vivo)
· RRM requirements for testing association of TEGs could be discussed based on following rules.
· Rule 1: Timing error of the measurement results associated to one TEG is supposed to be within certain timing error margin;
· Rule 2: Timing error of the measurement results associated to different TEGs are supposed to be within different timing error margin ranges;
· RAN4 to further study testability of approach, if there is one agreeable, for timing error mitigation. 
· Option 2: (Nokia)
· For UE TEG requirement introduction, RAN4 considers options below  
· Option 5.1: RAN4 studies to identify sources of uncalibrated timing error in UE transceiver and conduct UE performance studies depending on the sources of uncalibrated timing error to define TEG indication for time delay mitigation.
· Option 5.2: RAN4 considers uncalibrated timing error estimation as UE implementation issue, RAN4 introduces only functional tests to make TEG reporting up to UE capability support. (Accuracy of TEG reporting is not considered in RAN4 requirement)
· Option 5.3: RAN4 considers uncalibrated timing error estimation as UE implementation issue, and conclude that there is no UE test in RAN4
· For gNB TEG requirement introduction, RAN4 considers the same options as UE side. 
Recommendations for 2nd round: Check the tentative agreement.  Postpone the details of testing requirements to next meeting. Suggest to focus on the basic issue on timing error group.
Issue 1-4-3 UE and TRP behaviours that need to be discussed and specified in RAN4
Tentative agreements: 
· The UE and TRP behaviours definition is out of RAN4 scope and should wait for the outcome of other WGs. 
Candidate options: None. 
Recommendations for 2nd round: No more discussion. 

	Sub-topic #1-5
	Issue 1-5-1 How to report transmissions/measurements which cannot be associated with any TEG
Tentative agreements: None. 
Candidate options:
· Option 1: (Ericsson)
· Allow TRP/UE to have a configurable TEG which does not impose timing error margin requirements
· Option 2: (Ericsson, Nokia, Intel, OPPO)
· Allow TEG association in measurement report to be optional
· Option 3: (CATT, Huawei, vivo)
· It is RAN1/2 scope. 
Recommendations for 2nd round: Postpone to next meeting. 



CRs/TPs

Discussion on 2nd round (if applicable)

Topic #2: Measurement in RRC_INACTIVE state
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117356
	CATT
	Proposal 1: Measurement requirements in RRC_INACTIVE state shall apply for the PRS resources not collided with paging. 
Proposal 2: RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 
Proposal 3: RAN4 discuss whether to use one shot measurement for the requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
Proposal 4: Maximum approach can be used for multiple positioning frequency layers for the measurement requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
Proposal 5: For calculating Teffect in RRC_INACTIVE state, the calculation of TPRS,i with muting can be reused, but DRX cycle should be taken into account instead of MGRP. 
Proposal 6: No PRS resources processing capability is defined in RRC_INACTIVE state. 

	R4-2117493
	Qualcomm Incorporated
	Proposal 1: UE requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state should be specified by RAN4.
Proposal 2a: Support of SDT is a necessary condition for supporting positioning measurements in RRC_INACTIVE.
Proposal 2b: No need to specify requirements for state transition to RRC_CONNECTED for the purpose of reporting positioning measurements performed in RRC_INACTIVE.
Proposal 3: Paging occasions should have higher priority than positioning measurements in RRC_INACTIVE. FFS how to reflect this in the positioning measurement requirements in RRC_INACTIVE.
Observation 1: Requirements for positioning measurements in RRC_INACTIVE should be specified in such a way that the impact of PRS-based measurements on acquisition of system information, cell (re-)selection and paging reception is minimized.
Proposal 4: A new UE capability is required to indicate support of NR positioning measurements in RRC_INACTIVE.
Proposal 5: Preserve power savings in RRC_INACTIVE by specifying that the cadence of positioning measurements be dependent on the DRX cycle length.
Observation 2: 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.
Observation 3: If the measurement period in RRC_INACTIVE depends on the DRX cycle length, which is not known by the LMF, then the LMF may not be able to select an appropriate value for the response time in the location request.
Proposal 6: 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.
Proposal 7: FFS how to minimize the impact of positioning measurements in RRC_INACTIVE on cell (re-)selection.

	R4-2117702
	CMCC
	Proposal 1: it is proposed to consider DRX cycle in the positioning measurement delay requirements for inactive state.   
Proposal 2: 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.  
Proposal 3: the competition on measurement resource between positioning measurement and RRM measurement need to be considered in specifying the positioning measurement delay requirements for inactive state.
Proposal 4: positioning frequency layers can be taken into account in Kcarrier. And the Kcarrier can be used in the positioning delay requirements for inactive state.

	R4-2117761
	vivo
	Proposal 1: RRM requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state are specified.
Proposal 2: RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified.
Observation 1: longer measurement period requirements are expected if PRS resource instances are partially collided with paging occasions.
Observation 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.
Observation 3: It is too early to discuss UE capability for positioning measurements in RRC-INACTIVE state.
Proposal 3: 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.
Proposal 4: 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.
Proposal 5: UE RRM requirements for DL PRS-RSRP measurements and DL RSTD measurements in RRC-INACTIVE state are specified with summation-based approach for total frequency layers.
Proposal 6: RRM measurement requirements and paging reception are not impacted by PRS measurements in INACTIVE state.
Proposal 7: PRS measurements are performed once per DRX cycle, at least for short DRX cycle.
Proposal 8: FFS how PRS measurements are impacted by other DL signals/channels, including paging, SSB etc., from PRS measurement period requirements perspective.
Proposal 9: Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed.

	R4-2118394
	OPPO
	Proposal 1: Support 4 PRS samples and deprioritize the reduced number of samples in RRC_INACTIVE state.
Proposal 2:  should be modified as max(, DRX cycle).
Proposal 3: Postpone the discussion on  until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1.
Proposal 4: Discuss whether and how to prioritize measurements for long-periodicity PRS resources in RRC INACTIVE state.
Proposal 5: Paging reception is prioritized if paging occasions are collided with PRS resources. 
Proposal 6: In case of collision between PRS resources and paging occasions, longer PRS measurement period is expected.

	R4-2118937
	ZTE Corporation
	Observation 1: The UE behavior in INACTIVE mode with respect to positioning measurement is similar with the UE behavior under measurement gap in CONNECTED mode.
Proposal 1: When defining core requirements for UE positioning under INACTIVE mode, the principle can be to replace the measurement gap related parameters with paging periods and re-use the R16 requirements for CONNECTED mode.

	R4-2119358
	Huawei, HiSilicon
	Proposal 1: UE requirements for UE Rx-Tx measurements in inactive state should be specified.
Proposal 2: Use the summation based approach for defining measurement period for multiple PFLs.
Proposal 3: Follow RAN1/2 agreement for UE measurement capability for inactive state. 
Proposal 4: 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.
Proposal 5: Tavailable,i for inactive state measurement is defined based on the LCM of Tprs,i, measurement window periodicity and DRX cycle.
Proposal 6a: Define two sets of PRS measurement period for inactive state, based on both 4-sample and reduced number of samples respectively. 
Proposal 6b: The requirements based on reduced number of samples apply provided that UE can support reduced number of samples for PRS measurement in inactive state.
Proposal 7: Replace CSSF with Kcarrier for inactive state measurement requirements, and Kcarrier should take one additional PFL into account. 
Proposal 8: RAN4 to discuss the following options for PRS measurement when RRC state transition occurs during the measurement period:
· Option 1: UE continues the PRS measurement 
· Option 2: UE restarts the PRS measurement 
· Other options not precluded.
Proposal 9: Re-use the PRS measurement reporting requirements of connected state for inactive state.
Proposal 10: Defer the discussion on PRS measurement accuracy requirements to the Perf part.
Proposal 11: Measurement requirements do not apply for a PRS resource if it has instances colliding with other DL signals/channels.

	R4-2119398
	Nokia, Nokia Shanghai Bell
	1. RAN4 studies the impact of collisions of PRS and other DL signal/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT) in regard to required extension of the PRS measurement period.
RAN4 studies the impact of BWP switching in terms of required gap due to separate BWP for PRS than initial BWP0. 
All PRS measurement requirements in RRC_INACTIVE will be defined for gapless measurements.
Upon completion of measurement requirements for DL positioning methods, RAN4 first investigates measurement requirements for periodic SRS in RRC_INACTIVE and once RAN2 has confirmed and progressed the design for semi-persistent SRS, develops corresponding measurement requirements for the latter.
RAN4 introduces a measurement capability for PRS measurements in RRC_INACTIVE, consisting of e.g. the maximum number of DL RSTD/RSRP per pair of TRPs and the required interruption time due to retuning in case of separate PRS BWP than BWP0 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.
The summation-based approach for total frequency layers is applied for RRC_INACTIVE state.
In case of collision of paging period with measured PRS instance, paging reception has higher priority and will yield an extension of the PRS measurement period.
RAN4 starts with analysis on PRS resource configuration, positioning measurement period and DRX behaviors in the UE RRC_INACTIVE state. Consider following for minimum requirements.
	- A UE follows DRX cycle for paging to measure PRS. A UE completes PRS measurements during active DRX period for paging. A new measurement period requirement can be discussed.
	- Others procedure are not precluded for positioning measurements in inactive mode regarding power saving and measurement latency reduction.
Teffect 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.

	R4-2119463
	Ericsson
	Type of positioning measurements in RRC_INACTIVE:
· Observation #1: Semi-persistent SRS for positioning by RRC_INACTIVE UEs is feasible; but no formal agreement in RAN1 yet regarding the use of Rx-Tx time difference measurement in RRC inactive state.
· Proposal #1: RAN4 to wait for further agreements in RAN1 and RAN2 (if any) regarding Rx-Tx time difference measurement applicability in RRC inactive state.
Measurement requirements in RRC_INACTIVE:
· Observation #2: Too frequent PRS measurements in RRC inactive state will significantly drain the UE battery power.
· Observation #3: Scaling the measurement period with DRX cycle especially for longer DRX will lead to very long measurement period rendering the PRS measurements less useful for positioning.
· Proposal #2: Do not consider latency reduction in RRC_INACTIVE state in Rel-17.
· Proposal #3: To save UE power consumption define RSTD and PRS-RSRP measurement requirements in RRC_INACTIVE state for TPRS ≥ 160 ms.
· Proposal #4: To save UE power consumption, the measurement period of RSTD and PRS-RSRP measurements scale with the total number of configured carriers (Kcarriers) for positioning measurements, mobility measurements and CA measurements.
· Proposal #5: 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:
· 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
· Proposal #6: RSTD measurement period in RRC_INACTIVE state is expressed as follows:
·  ,
Where:
·  is the total number of the configured positioning frequency layers, NR inter-frequency carriers for mobility measurements, inter-RAT carriers for mobility measurements, NR inter-frequency carriers for CA measurements and inter-RAT carriers for CA measurements.
·  is the time duration of available PRS resources in the positioning frequency layer i, to be measured during 
·  =  
· 
·  = 4
· Other parameters are the same as in the existing RSTD and PRS-RSRP requirements in RRC connected state.
PRS measurement requirements under relaxed measurement criteria:
· Observation #4: Mobility related carrier configured with one or more relaxed measurement criteria, may also be configured as a positioning frequency layer (PFL) in RRC_INACTIVE state i.e. with same NR ARFCN.
· Proposal #7: The UE is not be 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.
Applicability of measurement requirements under PRS collisions:
· Observation #5: In RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT.
· Proposal #8: To address the PRS dropping due to the priority between PRS and other signals/channels the following existing requirement rule also applies in RRC_INACTIVE state:
· The RSTD and PRS-RSRP measurement requirements in RRC_INACTIVE state shall apply, provided that no PRS symbols are dropped during their respective measurement periods due to the collisions with other signals; otherwise, a longer measurement period may be used.
Measurement requirements under RRC state transition:
· Observation #6: UE supporting PRS measurements (assuming supporting in both RRC_INACTIVE and RRC_CONNECTED states) configured with PRS measurements may change its RRRC state any time.
· Proposal #9: 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. 
· Proposal #10: 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. 
· Proposal #11: UE configured with and performing PRS measurement in RRC_CONNECTED state shall continue the PRS measurements after transition to RRC_INACTIVE state. 
· Proposal #12: In proposals #9, #10 and #12, the PRS measurement period shall be the longest of the PRS measurement periods in RRC_INACTIVE and RRC_CONNECTED states.



Open issues summary
Sub-topic 2-1 General aspects
Issue 2-1-1 The type of measurement requirements to be defined in RRC_INACTIVE state. 
Proposals
· Option 1: (Qualcomm, vivo, Huawei)
· UE requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state should be specified by RAN4. 
· Option 1a: (vivo)
· 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. 
· Option 2: (vivo)
· RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified. 
· Option 3: (Ericsson)
· RAN4 to wait for further agreements in RAN1 and RAN2 (if any) regarding Rx-Tx time difference measurement applicability in RRC inactive state. 
· Recommended WF
· Need more discussion

Issue 2-1-2 SRS type for measurement requirements in RRC_INACTIVE state
Proposals
· Option 1: (Nokia)
· Upon completion of measurement requirements for DL positioning methods, RAN4 first investigates measurement requirements for periodic SRS in RRC_INACTIVE and once RAN2 has confirmed and progressed the design for semi-persistent SRS, develops corresponding measurement requirements for the latter. 
· Recommended WF
· Need more discussion

Issue 2-1-3 PRS measurement requirements under relaxed measurement criteria
Proposals
· Option 1: (Ericsson)
· 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. 
· Recommended WF
· Need more discussion

Issue 2-1-4 The impact on positioning measurements and other RRM requirements in RRC_INACTIVE state. 
Proposals
· Option 1: (Qualcomm)
· Requirements for positioning measurements in RRC_INACTIVE should be specified in such a way that the impact of PRS-based measurements on acquisition of system information, cell (re-)selection and paging reception is minimized.
· FFS how to minimize the impact of positioning measurements in RRC_INACTIVE on cell (re-)selection.
· Option 2: (CMCC)
· The competition on measurement resource between positioning measurement and RRM measurement need to be considered in specifying the positioning measurement delay requirements for inactive state.
· Option 3: (vivo)
· RRM measurement requirements and paging reception are not impacted by PRS measurements in INACTIVE state. 
· FFS how PRS measurements are impacted by other DL signals/channels, including paging, SSB etc., from PRS measurement period requirements perspective
· Recommended WF
· Need more discussion

	Sub-topic 2-1 General aspects

	Company
	Comments

	XXXE///
	Issue 2-1-1: Option 3. Whether requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state are defined depends on RAN1/RAN2 agreements. 

Issue 2-1-2: Related to issue 2-1-1. Type of SRS is not RAN4 decision.

Issue 2-1-3: Option 1. PRS measurements will not be relaxed even if the RRM measurements on the same carrier are relaxed. 

Issue 2-1-4: According to RAN1 agreements: in LS R4-2119417, “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)”.
This means RAN4 does not need to define any UE behaviour i.e. UE should drop PRS in order to receive the following: SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT.


	Nokia
	Issue 2-1-1:
We are ok with Option-1, but RAN4 needs further information on UL SRS transmission from RAN1/2, since UL transmission in UE inactive state is limited under the current spec.
Issue 2-1-2
RAN1/2 also discuss SRS transmission in SDT for UL positioning. RAN4 monitors RAN1/2 decisions on UL support.
Issue 2-1-3
Ideally, we prefer to keep the same accuracy requirements, but this is also related with measurement period in UE inactive state. If not enough measurement period is given, it may be hard to keep the same accuracy. 
Issue 2-1-4
Agree to E/// view.

	Intel
	Issue 2-1-1:
Generally we support Option 1. But we can also wait for agreements from RAN2.
Issue 2-1-2
Up to RAN2.
Issue 2-1-3
Can be FFS. But we prefer to keep the same accuracy with the other specific conditions. 
Issue 2-1-4
Can be FFS up to RAN1&2


	CATT
	Issue 2-1-1: 
Support Option 3. Wait for RAN1/2 conclusion. 
Issue 2-1-2: 
SRS type is not within RAN4 scope and need not to be considered in the measurement requirements. 
Issue 2-1-3: 
Option 1 needs further clarification. There are not relaxed criteria for PRS measurement. Is it for the case of requirements relaxing for power saving? If so, we think power saving requirement is only for RRM and not applied for PRS measurement. It is straightforward not to relax PRS measurement and no further clarification is needed. 
Issue 2-1-4:
We think the three options are generally aligned. And based on RAN1 agreement, PRS have lower priority than other signals in RRC_INACTIVE state. The impact is also discussed in issue 2-2-3 and this issue can be merged into issue 2-2-3. 


	Qualcomm
	Issue 2-1-1:
Option 1

Issue 2-1-2:
No need to prioritize requirements for periodic SRS vs. semi-persistent SRS.

Issue 2-1-3: 
It’s not clear what option 1 is proposing. Please clarify.

Issue 2-1-4:
Yes, RAN1 agreed that “reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT).” RAN4 should specify PRS measurement requirements in RRC_INACTIVE following that agreement.

	OPPO
	Issue 2-1-1: 
Option 3. It is not reasonable to define UE Rx-Tx time difference requirements if UL SRS transmission in RRC inactive mode is not supported from RAN1/2 perspective. 
Issue 2-1-2: 
Out of RAN4 scope and we would like to wait for RAN2 progress.
Issue 2-1-3: 
FFS

	Huawei
	Issue 2-1-1: 
Option 1 and 1a
On option 2, RAN4 only defined accuracy requirements for gNB Rx-Tx, and we understand the requirements are agnostic UE’s RRC state, so no need to define new gNB requirements. 
Issue 2-1-2: 
Option 1 needs some clarification. 
We understand is not considered in UE Rx-Tx requirements (at least based on the current definition), and for gNB Rx-Tx, the requirements are agnostic to SRS type since it is defined based on one sample. 
Issue 2-1-3: 
We do not support option 1.
PRS and RRM measurement for different frequency layers even they are on the same physical frequency, so we do not think PRS requirements should be impacted by RRM requirements.
Issue 2-1-4: 
Option 2.
The issue seems to be similar to other issues, e.g. Issue 2-2-3 for other DL signals/channels, and Issue 2-4-7 for RRM measurement. To avoid duplicated discussion, we suggest to close this issue and discuss the details in 2-2-3 and 2-4-7.

	vivo
	Issue 2-1-1：
Support Option 1/1a/2.
In the RAN2#115-e meeting, the following agreements regarding UL positioning measurements were achieved.
	Agreement:
gNB can configure the UE with periodic SRS (assuming periodic SRS is supported in RRC_INACTIVE)  by RRCRelease with suspendConfig at least when periodic event is configured for deferred MT-LR.  Other cases can be further discussed.


Therefore, in addition to DL PRS measurements in RRC_INACTIVE state, UL and DL+UL positioning measurements in RRC_INACTIVE state is also supported in Rel-17.  

Issue 2-1-2：
Wait for RAN1/2 conclusion.
Issue 2-1-3：
It is not clear to us that a PFL can also be configured as a carrier frequency for mobility measurements.
Issue 2-1-4:
Support Option 3. In our understanding, the RRM measurement will not be impacted by PRS measurement according to RAN1 agreements that DL PRS measurements have lower priority. However, how to account this in DL PRS measurement period requirements need further study.




Sub-topic 2-2 The requirements applicability in RRC_INACTIVE state
Issue 2-2-1 The requirements applicability in RRC_INACTIVE state regarding SDT. 
Proposals
· Option 1: (Qualcomm)
· Support of SDT is a necessary condition for supporting positioning measurements in RRC_INACTIVE. 
· Option 2: (Nokia)
· Discuss and specify SDT-based signalling for NR positioning and respective RRM requirements within the SDT WI
· Recommended WF
· Need more discussion

Issue 2-2-2 The requirements applicability in RRC_INACTIVE state regarding state transition. 
Proposals
· Option 1: (Qualcomm)
· No need to specify requirements for state transition to RRC_CONNECTED for the purpose of reporting positioning measurements performed in RRC_INACTIVE. 
· Option 2: (vivo)
· 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. 
· Option 3: (Huawei)
· RAN4 to discuss the following options for PRS measurement when RRC state transition occurs during the measurement period:
· Option 1: UE continues the PRS measurement 
· Option 2: UE restarts the PRS measurement 
· Other options not precluded. 
· Option 4: (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. 
· Recommended WF
· Need more discussion

Issue 2-2-3 The requirements applicability in RRC_INACTIVE state regarding paging
Moderator: Based on the following RAN1 agreements, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels including paging. The discussion can focus on how to reflect this priority rule on measurement requirements. And the conclusion of issue 2-2-3 can be applied to other signals/channels mentioned in RAN1 LS. 
	RAN1 agreements: (in LS R4-2119417)
· 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



Proposals
· Option 1: (CATT, Qualcomm, vivo, OPPO, Nokia, Ericsson, Huawei, Nokia)
· Paging reception is prioritized if paging occasions are collided with PRS resources. 
· Option 1a: (CATT)
· Measurement requirements in RRC_INACTIVE state shall apply for the PRS resources not collided with paging. 
· Option 1b: (vivo, OPPO, Nokia, Ericsson, Nokia)
· In case of collision between PRS resources and paging occasions, longer PRS measurement period is expected. 
· Option 1c: (Huawei)
· Measurement requirements do not apply for a PRS resource if it has instances colliding with other DL signals/channels. 
· Recommended WF
· Agree on option 1 and further discuss option 1a, 1b and 1c. 

Issue 2-2-4 The requirements applicability in RRC_INACTIVE state regarding PRS periodicity. 
Proposals
· Option 1: (Ericsson)
· To save UE power consumption define RSTD and PRS-RSRP measurement requirements in RRC_INACTIVE state for TPRS ≥ 160 ms. 
· Recommended WF
· Need more discussion

	Sub-topic 2-2 The requirements applicability in RRC_INACTIVE state

	Company
	Comments

	E///XXX
	Issue 2-2-1: Our understanding is that if SDT is configured then positioning measurements in RRC_INACTIVE are transmitted using CG-SDT resources or RA-SDT over control plane. This does not impact RAN4 requirements on SDT. This means RAN4 can independently work on SDT and positioning measurements in RRC_INACTIVE.

Issue 2-2-2: In Rel-17, there will be positioning measurement requirements in both RRC inactive and RRC connected state. LMF is not aware of the UE RRC status. Obvious question is what UE should do if its RRC state changes from RRC inactive to RRC connected state? RAN4 should address this question. 
To Vivo: RRC state transition already exists since Rel-15. There may be may discussion in other groups that can be considered if it impacts RAN4. But requirements under transition is RAN4 issue.
We support option 4. But we are also fine to consider more high level option at this stage as in Option 3. 

Issue 2-2-3: Option 1 and option 1b. 

Issue 2-2-4: Option 1. RSTD and PRS-RSRP measurements over shorter PRS period will reduce UE power consumption.


	Nokia
	Issue 2-2-1
RAN2 is studying on SDT support for NR positioning. RAN4 needs to review requirement impacts accordingly. 
First, review on UE RX-TX measurement and requirement with DL/UL SDT. Secondly, DL SDT is related with discussion if limiting DL measurement only within paging period or not. Thirdly, RAN2 also discuss if SRS can be transmitted by UL SDT. Requirements of DL or UL SDT is up to RAN4, and RAN4 needs more information on SDT conclusions from RAN2. 
Issue 2-2-1
Option 1 or Option3. No need to specify requirements for state transition. But if discussing, the cases can be simplified as Option-3.
Issue 2-2-3
Option-1 and option-1b.

Issue 2-2-4
In a cell, PRS is configured in cell-specific manner to server UEs in RRC_connected and inactive states. No need to restrict TPRS in the spec because of requirements. If power saving is a concern, we propose to separately discuss Tavailable_PRS,I 

	Intel
	Issue 2-2-1
Can be FFS since we need more RAN2’s progress on SDT. 

Issue 2-2-2
Both Option 1 and 2 are fine for us. So far we didn’t realize the necessity to introduce such requirements for the transition. But we are fine to wait for more progress from RAN2.
Issue 2-2-3
Option 1

Issue 2-2-4
Can be FFS 

	CATT
	Issue 2-2-1:
Our understanding is that how to configure SRS resources in SDT is within RAN2 scope. From RAN4 perspective, if PRS and SRS are configured, then the positioning measurement requirements can be specified independently with SDT. This doesn’t impact the SDT requirements. 
Issue 2-2-2:
Fine with option 3. 
Issue 2-2-3:
Support option 1, 1a and 1b. Option 1is aligned with RAN1 agreement. Option 1a, 1b and 1c are similar. 
Issue 2-2-4:
Generally fine with the principle, but it is too early to conclude. Suggest deciding components of measurement requirement first. 

	Qualcomm
	Issue 2-2-1:
Support option 1. Regarding option 2, specifying SDT-based signalling would be within RAN2 scope. 
Issue 2-2-2: 
To clarify, option 1 says that there should be no need to force the UE to transition to connected state for the purpose of reporting positioning measurements.
Applicability of positioning measurement requirements when the UE transitions from inactive to connected during the measurement period will be addressed in due time. We suggest that RAN4 should focus first on defining requirements when there is no state transition.
We echo Ericsson’s question about the LMF needing to be aware of the UE RRC state. It was also mentioned in our paper.
Issue 2-2-3:
Option 1. RAN4 should discuss how to take this into account when specifying measurement period requirements.
Issue 2-2-4:
FFS. Not sure this is necessary. i.e. the requirements could be relaxed so that the UE does not have to measure all PRS instances in inactive state if shorter PRS periodicities are configured by the LMF. 

	OPPO
	Issue 2-2-1:
FFS
Issue 2-2-2:
We can support option 1 and option 2. RRC state transition should be triggered by RAN1/2.
Issue 2-2-3:
Option 1 and option 1b
Issue 2-2-4:
 FFS after the total measurement period in RRC inactive mode is determined. The basic measurement interval may also dependent on DRX, or PRS processing window. 

	Huawei
	Issue 2-2-1: 
We do not support any option.
Option 1 is not correct based on our understanding of RAN2 agreements, i.e. UE can perform PRS measurement in Inactive mode and return to Connected mode to report, so support of SDT is not a necessary condition.
On option 2, we do not think the RRM requirements for SDT, which we agree should be defined in SDT WI, need to consider positioning measurement report. SDT is framework allowing UE to transmit data in Inactive mode, but what is actually transmitted via SDT (measurement report or user plane data) does not impact the requirements. 
Issue 2-2-2: 
Option 1 and 3.
To clarify, we understand option 1 and 2 are related to state transition for measurement reporting (after UE finishes the measurement), while option 3 and 4 are related to state transition during the measurement. 
Option 4 is quite specific and we are open to further discuss it. 
Issue 2-2-3: 
Support the Recommended WF.
In our view, option 1a, 1b and 1c are very similar.
Issue 2-2-4: 
We do not support option 1 although we agree with the intention.
In our view, to enable UE power saving in Inactive mode, the measurement period should be take into account the DRX cycle, but there is no need to restrict the NW configuration for PRS.

	CMCC
	Issue 2-2-3:
We are Ok with the recommended WF (Option 1), which is aligned with RAN1agreements.

	vivo
	Issue 2-2-3:
Support Proposal 1 and Proposal 1b.



Sub-topic 2-3 UE capability issues for positioning measurement in RRC_INACTIVE state
Issue 2-3-1 The UE measurement capability
Proposals
· Option 1: (CATT, vivo, Huawei)
· RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 
· Option 2: (Nokia)
· RAN4 introduces a measurement capability for PRS measurements in RRC_INACTIVE, consisting of e.g. the maximum number of DL RSTD/RSRP per pair of TRPs and the required interruption time due to retuning in case of separate PRS BWP than BWP0 in RRC_INACTIVE. 
· Recommended WF
· Need more discussion

Issue 2-3-2 The UE capability for supporting positioning measurement in RRC_INACTIVE state
Proposals
· Option 1: (Qualcomm)
· A new UE capability is required to indicate support of NR positioning measurements in RRC_INACTIVE. 
· Recommended WF
· Need more discussion

	Sub-topic 2-3 UE capability issues for positioning measurement in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-3-1: Support Option 1. Too early to discuss capability. 

Issue 2-3-2: Similar to issue 2-3-1. Do not support Option 1. Furthermore, this is related to RAN2 discussion.


	Nokia
	Issue 2-3-1
We are ok with option-1.
Issue 2-3-2
Same as issue 2-3-1.

	Intel
	Issue 2-3-1: Support Option 1. 

Issue 2-3-2: Can be FFS up to RAN1/2. Similar to issue 2-3-1. 

	CATT
	Issue 2-3-1: 
Support option 1. The measurement capability is under discussion in RAN1. 
Issue 2-3-2: 
This is within RAN1/2 scope. 

	Qualcomm
	Issue 2-3-1:
A new capability is needed. Option 1 is fine.
Issue 2-3-2:
Option 1.

	OPPO
	Issue 2-3-1
Option-1.
Issue 2-3-2
FFS.

	Huawei
	Issue 2-3-1: 
Option 1.
On option 2, if any UE capability is needed for PRS measurement in inactive mode, it should be defined by RAN1. Also, we do not fully understand the case “retuning in case of separate PRS BWP than BWP0”, what is the UE expected action in BWP0?
Issue 2-3-2: 
We think option 1 should be discussed in RAN1.

	vivo
	Issue 2-3-1:
Support Option 1. Wait for RAN1 conclusion.
Issue 2-3-2:
Similar to issue 2-3-1.



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
Proposals
· Option 1: (CATT)
· RAN4 discuss whether to use one shot measurement for the requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
· Option 2: (vivo, Nokia)
· 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.
· Option 3: (OPPO)
· Support 4 PRS samples and deprioritize the reduced number of samples in RRC_INACTIVE state. 
· Option 3a: (Ericsson)
· Do not consider latency reduction in RRC_INACTIVE state in Rel-17 (i.e. using 4 samples). 
· Option 4: (Huawei)
· 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. 
· Recommended WF
· Need more discussion

Issue 2-4-2 Approach used for measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state
Proposals
· Option 1: (CATT)
· Maximum-based approach is used. 
· Option 2: (vivo, Huawei, Nokia)
· Summation-based approach is used. 
· Recommended WF
· Need more discussion

Issue 2-4-3 UE processing capability for measurement requirements in RRC_INACTIVE state
Proposals
· Option 1: (CATT)
· No PRS resources processing capability is defined in RRC_INACTIVE state. 
· Option 2: (Qualcomm)
· 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.
· Recommended WF
· Need more discussion

Issue 2-4-4 DRX cycle consideration for measurement requirements in RRC_INACTIVE state
Proposals
· Option 1: (CATT, Qualcomm, CMCC, ZTE, vivo, OPPO, Huawei, Nokia)
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 
· Option 1a: (Qualcomm)
· 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. 
· Option 1b: (CMCC, ZTE)
· 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. 
· Option 1c: (vivo)
· PRS measurements are performed once per DRX cycle, at least for short DRX cycle. 
· Option 1d: (Nokia)
· A UE follows DRX cycle for paging to measure PRS. A UE completes PRS measurements during active DRX period for paging. A new measurement period requirement can be discussed. 
· Teffect should take into account the DRX cycle length rather than MGRP for RRC_INACTIVE state.
· Recommended WF
· Agree on option 1 and further discuss other options. 

Issue 2-4-5 Tavailable_PRS,i calculation for measurement requirements in RRC_INACTIVE state
Proposals
· Option 1: (CMCC, CATT)
· Tavailable could be the least common multiple between TPRS and DRX cycle.
· Option 1a: (CATT)
· The calculation of TPRS,i with muting in R16 can be reused. 
· Option 2: (OPPO)
· Tavailable_PRS,i should be modified as max(TPRS,i, DRX cycle)
· Option 3: (Huawei)
· 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. 
· Option 4: (Nokia)
· 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
· Recommended WF
· Need more discussion

Issue 2-4-6 Teffct,i calculation for measurement requirements in RRC_INACTIVE state
Proposals
· Option 1: (OPPO)
· Postpone the discussion on  until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. 
· Recommended WF
· Need more discussion

Issue 2-4-7 Kcarrier consideration for measurement requirements in RRC_INACTIVE state
Proposals
· Option 1: (CMCC, Ericsson, Huawei, Nokia)
· 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: (Huawei, Nokia)
· Kcarrier should take one additional PFL into account. 
· Recommended WF
· Need more discussion

Issue 2-4-8 Measurement requirements for long periodicity PRS in RRC_INACTIVE state
Proposals
· Option 1: (OPPO)
· Discuss whether and how to prioritize measurements for long-periodicity PRS resources in RRC INACTIVE state. 
· Recommended WF
· Need more discussion

Issue 2-4-9 RSTD measurement period requirements in RRC_INACTIVE state
Proposals
· Option 1: (Ericsson)
· RSTD measurement period in RRC_INACTIVE state is expressed as follows:
 ,
Where:
·  is the total number of the configured positioning frequency layers, NR inter-frequency carriers for mobility measurements, inter-RAT carriers for mobility measurements, NR inter-frequency carriers for CA measurements and inter-RAT carriers for CA measurements.
·  is the time duration of available PRS resources in the positioning frequency layer i, to be measured during 
·  =  
· 
·  = 4
· Other parameters are the same as in the existing RSTD and PRS-RSRP requirements in RRC connected state.
· Recommended WF
· Postpone until each factor in the formula is discussed and settled. 

Comments on sub-topic 2-4: 
	Issue 2-4-1 Number of samples used for measurement requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-1: Support option 3a. RAN4 should defined first define measurement requirements in RRC_INACTIVE state based on at least legacy R16 number of samples. 


	Nokia
	Issue 2-4-1:  We are ok with Option-3 and 3a as baseline. But study Option 2 case as well.
The longest paging period is up to 256 radio frames (2560ms). If a UE only measures within paging period, it turns out too long time to make 4 samples in certain case.

	Intel
	Both option 3/3a and 4 are fine for us. And whether UE support the less sampling in RRC_INACTIVE shall be up to UE capability. 

	CATT
	Option 1 and option 3. Although we are fine to define the basic requirements based on 4 samples first since the reduced number of samples has not decided in RRC_CONNECTED state. Considering the DRX cycle in RRC_INACTIVE state is pretty long, it is better to study the reduced number of samples including one shot measurement in RRC_INACTIVE state. 

	Qualcomm
	Issue 2-4-1:
We can support option 4.

	OPPO
	Support option 3 at this stage. 

	Huawei
	Option 4, and we can also support option 3 and 3a.

	CMCC
	Option 4. Reduced number of samples provide benefit for the PRS measurement in inactive state.

	vivo
	Support Option 2. If reducing number of samples is specified in Rel-17, then requirements for measurements in INACTIVE state can be specified based on reduced number of samples rather than number of samples in Rel-16. Meanwhile, measurement delay is too long in some cases if 4 samples are used in INACTIVE state.



	Issue 2-4-2 Approach used for measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-2: Can be FFS for now


	Nokia
	Option-2, but open to discuss.

	Intel
	Can be FFS

	CATT
	Option 1. Our understanding is that in RRC_INACTIVE state, no measurement gap is needed and UE doesn’t need to process only one layer at once as long as the multiple layers can be received together. But we are fine to further study after the UE behavior in RRC_INACTIVE is clearer. 

	Qualcomm
	Issue 2-4-2:
The summation based approach is the baseline per prior RAN4 agreement. It can be discussed further.

	OPPO
	Prefer option 2 to use the sum-based method as in Rel-16. But we are open to other options since how to derive the measurement period for each layer in RRC inactive is still under discussion, such as Kcarrier.

	Huawei
	Option 2.

	vivo
	Option 2. We understand this is related to whether UE need to measure multiple positioning layers during one DRX cycle. We are open to discuss.



	Issue 2-4-3 UE processing capability for measurement requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-3: For power saving other options should be considered e.g. requirements scaled with number of carriers and applicable for longer PRS resource periodicity.


	Nokia 
	Issue 2-4-3:
We wonder if a UE processing can be different due to measurement in RRC_INACTIVE state. If yes,  please comment on a new processing from Option-2.

	Intel
	Up to RAN1 discussion.

	CATT
	Option 1. We don’t think the UE capability needs further limitation.

	Qualcomm
	Issue 2-4-3:
Option 2. A new PRS processing capability would help achieve this objective.

	OPPO
	Agree with intel, UE processing capability is up to RAN1.

	Huawei
	We think this issue should be discussed in RAN1.

	vivo
	Wait for RAN1 conclusion.



	Issue 2-4-4 DRX cycle consideration for measurement requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-4: PRS measurement scaled with DRX cycle will lead to very long PRS measurement period. Even in NB-IoT the RSTD period does not scale with DRX. We prefer PRS measurements defined for longer PRS resource periodicity e.g. 160 ms or longer


	Nokia
	Take option-1 and 1d as baseline. Further advanced options are FFS, and also RAN4 asks RAN1/2 if LMF would have knowledge of the DRX cycle and asking for new signaling to be introduced.

	Intel
	Option 1

	CATT
	Option 1 and 1b. The impact of DRX cycle can be considered in measurement interval. 

	Qualcomm
	Issue 2-4-4:
Options 1 and 1a.

	OPPO
	Option 1

	Huawei
	Support the Recommended WF

	CMCC
	Option 1 and option 1b. Considering that power saving is the key consideration for inactive state, it is better to consider DRX cycle in the PRS measurement delay requirements. As for how to reflect the impact from DRX cycle, our view is that it can be considered in measurement interval, for example, Tavailable could be the common multiple between TPRS and DRX cycle.

	vivo
	Option 1 and 1c.
Similar to RRM measurement. For DL PRS based measurement, it is expected that the measurement is performed once per DRX cycle.

	ZTE
	Option 1 and 1b. Our thinking is that when defining core requirements for UE positioning under INACTIVE mode, the principle can be to replace the measurement gap related parameters with paging periods and re-use the R16 requirements for CONNECTED mode.



	Issue 2-4-5 Tavailable_PRS,i calculation for measurement requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-5: Related to issue 2-4-4. Tavailable_PRS,I = TPRS,i


	Nokia
	Issue 2-4-5:
Option-1 is ok as baseline. Additionally, we propose RAN4 to review for requirement introduction if option-1is still valid for long DRX cycle case. 

	Intel
	Option 1 is more aligned with the principle which is used in Rel16.

	CATT
	Option 1 and 1a. 
For TPRS,I, the PRS periodicity in each frequency layer, the approach in R16 requirements can be reused. 
Tavailable_PRS,I, the UE behavior assumption for measurement requirements should be aligned first. For example, whether UE is assumed to perform PRS measurement only in DRX active period, whether PRS processing window is needed in RRC_INACTIVE state. But we think whether the processing window is applied in RRC_INACTIVE should be decided in RAN1. 

	Qualcomm
	Issue 2-4-5:
In our view, DRX cycle should be considered in the measurement period requirement along with other factors. It doesn’t necessarily mean that the measurement period length would scale directly in proportion to DRX cycle length for all possible values of the latter. 

	OPPO
	We are fine to use the least common multiple method between Tprs and DRX cycle. Since the DRX cycle is generally the multiple of Tprs, we think using the max method in option 2 will result in the same value as option 1. 

	Huawei
	Option 3.
We understand the PRS processing window defined by RAN1 for Connected mode gapless measurement should be also introduced for PRS measurement in Inactive mode, since UE cannot measure PRS resources distributed anywhere in time domain. 

	CMCC
	Option 1. In our view, at least PRS periodicity and DRX cycle need to be considered. For other impact, we are open to discussion.

	vivo
	Option 2 seems reasonable.



	Issue 2-4-6 Teffct,i calculation for measurement requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	· Issue 2-4-6: Related to issue 2-4-4.   =  



	Nokia
	Issue 2-4-6:
In order to discuss this issue, we need information from Issue 2-4-5.

	Intel
	Option 1 is fine for us. 

	CATT
	Related to Tavailable_PRS,I and UE processing capability, can be FFS. 

	Qualcomm
	Issue 2-4-6:
We’re fine with option 1.

	OPPO
	Option 1. 

	Huawei
	We understand Teffect should be by default defined in the same way as in Rel-16 requirements, and if there is new agreement from RAN1 regarding the processing capability, RAN4 can discuss if any adaptation is needed.

	vivo
	Fine with Option 1.



	Issue 2-4-7 Kcarrier consideration for measurement requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-7: Option 1


	Nokia
	Option-1

	Intel
	Option 1

	CATT
	Fine with option 1. But option 1a need further study. 

	Qualcomm
	Issue 2-4-7:
In option 1, carriers means layers? i.e. PFLs in the case of positioning.

	OPPO
	We are fine to take positioning frequency layers into Kcarrier. But the details need further study and the cases in issue 2-4-8 should also be considered. If long-periodicity PRS is measured with higher priority, then whether and how to reflect it in Kcarrier should be discussed. 

	Huawei
	We support option 1b below which is a combination of option1 and 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.

	CMCC
	Option 1. In general, positioning frequency layers need to be considered in Kcarrier, as for how to reflect its impact, as option 1a proposed, we canhave further discussion.

	vivo
	FFS. Defination of Kcarrier is not clear.



	Issue 2-4-8 Measurement requirements for long periodicity PRS in RRC_INACTIVE state

	Company
	Comments

	E///XXX
	Issue 2-4-8: Related to issue 2-2-4. Requirements are defined for long PRS resource periodicity (≥160 ms)


	Nokia
	We think that there is no problem to apply requirements to short periodicity PRS resources in RRC INACTIVE state. And it is unclear about ‘prioritize measurements’.

	Intel
	Can be FFS

	CATT
	Need further study. Can be discussed together with issue 2-2-4. 

	Qualcomm
	Issue 2-4-8:
FFS

	OPPO
	In our understanding, “prioritize measurement” in Rel-16 means if UE should measure the PRS resource with long-periodicity instead of other reference signals, even when they are in the same MG occasions. It seems like such MG occasions are reserved for long-periodicity PRS.  Since no MG is used in RRC inactive, we would like to discuss whether such mechanism could be reused. 

	Huawei
	We are fine with option 1, but in our view optimization for the measurement latency in Inactive mode may not be essential.

	vivo
	Prioritizing measurements for long-periodicity PRS resources in RRC INACTIVE state is not necessary.



	Issue 2-4-9 RSTD measurement period requirements in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-4-9: Option 1. Depends on progress and agreements on previous issues.


	Nokia
	As discussed above, we propose to consider DRX cycle in T_available calculation.

	Intel
	Option 1

	CATT
	Agree with the recommended WF. Focus on discussion for each factor. 

	Qualcomm
	Issue 2-4-9:
FFS pending progress on other issues.

	OPPO
	Agree with the recommended WF.

	Huawei
	Support the Recommended WF

	vivo
	Support Recommended WF.



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
Proposals
· Option 1: (Ericsson)
· 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:
· 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.
· Recommended WF
· Need more discussion

Issue 2-5-2 Performance requirements for positioning measurement in RRC_INACTIVE state
Proposals
· Option 1: (vivo, Huawei)
· Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed. 
· Recommended WF
· Need more discussion

	Sub-topic 2-5 Measurement performance requirements for positioning measurement in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-5-1: Option 1. 

Issue 2-5-2: Option 1


	Nokia
	Issue 2-5-1:  Option 1. 
Issue 2-5-2: Option 1



	Intel
	Issue 2-5-1:  Option 1. But it is also related issue 2-4-1
Issue 2-5-2: Option 1



	CATT
	Issue 2-5-1: 
It is too early to conclude. 
Issue 2-5-2: 
Support Option 1. 

	Qualcomm
	Issue 2-5-1:
For Nsample = 4, option 1 is a reasonable proposal. If a smaller number of samples is also supported (issue 2-4-1) then different side conditions may be considered.
Issue 2-5-2:
Option 1 is fine.

	OPPO
	Issue 2-5-1: 
Option 1 can be used as the baseline. 
Issue 2-5-2: 
Support Option 1.

	Huawei
	Issue 2-5-1: 
We are fine with option 1 provided that the measurement period is based on 4-sample.
Issue 2-5-2: 
Option 1.

	vivo
	Issue 2-5-1:
If the sample is 4, option 1 is fine. However, when the sample number is reduced, as discussed in [235], different side conditions may need to be considered.
Issue 2-5-2:
Support Option 1.



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
Proposals
· Option 1: (vivo)
· Re-use the PRS measurement reporting requirements of connected state for inactive state. 
· Recommended WF
· Need more discussion

	Sub-topic 2-6 Measurement reporting requirements for positioning measurement in RRC_INACTIVE state

	Company
	Comments

	XXX
	Issue 2-6-1: FFS. In our understanding the PRS measurement reporting is done using SDT principle. It is too early to conclude that the reporting requirements are same as connected state


	Nokia
	Is this a part of Issue 2-2-2 regarding state transition?

	CATT
	FFS. Wait for the reporting approach for RRC_INACTIVE state decided in RAN2. 

	Qualcomm
	Issue 2-6-1:
FFS

	OPPO
	FFS

	Huawei
	Option 1

	vivo
	Option 1.



Companies views’ collection for 1st round 
Open issues 

CRs/TPs comments collection

Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #2-1
	Issue 2-1-1 The type of measurement requirements to be defined in RRC_INACTIVE state. 
Tentative agreements: None. 
Candidate options:
· Option 1: (Qualcomm, vivo, Huawei, Nokia, Intel)
· UE requirements for UE Rx-Tx time difference measurements in RRC-INACTIVE state should be specified by RAN4. 
· Option 1a: (vivo, Huawei)
· 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. 
· Option 2: (vivo)
· RRM requirements for gNB Rx-Tx time difference measurements in RRC-INACTIVE state are specified. 
· Option 3: (Ericsson, CATT, Intel, OPPO)
· RAN4 to wait for further agreements in RAN1 and RAN2 (if any) regarding Rx-Tx time difference measurement applicability in RRC inactive state. 
Recommendations for 2nd round: Continue discussion.
Issue 2-1-2 SRS type for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
SRS type is out of RAN4 scope, wait for RAN1/2 progress. 
Candidate options: None. 
Recommendations for 2nd round: No more discussion. 
Issue 2-1-3 PRS measurement requirements under relaxed measurement criteria
Tentative agreements: None. 
Candidate options:
· Option 1: (Ericsson)
· 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. 
· Option 2: (Qualcomm, Intel, OPPO, vivo, CATT)
· FFS, need clarification. 
· Option 3: (Huawei)
· PRS requirements should not be impacted by RRM requirements
Recommendations for 2nd round: Continue discussion. Further clarify the intention of this issue. 
Issue 2-1-4 The impact on positioning measurements and other RRM requirements in RRC_INACTIVE state. 
Tentative agreements:
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. 
Candidate options: None. 
Recommendations for 2nd round: No more discussion. 

	Sub-topic #2-2
	Issue 2-2-1 The requirements applicability in RRC_INACTIVE state regarding SDT. 
Tentative agreements:
Candidate options:
· Option 1: (Qualcomm)
· Support of SDT is a necessary condition for supporting positioning measurements in RRC_INACTIVE. 
· Option 2: (Nokia)
· Discuss and specify SDT-based signalling for NR positioning and respective RRM requirements within the SDT WI
· Option 3: (Huawei)
· Support of SDT is not a necessary condition for supporting positioning measurements in RRC_INACTIVE. 
· Option 4: (Ericsson, CATT, Huawei)
· RAN4 can independently work on SDT and positioning measurements in RRC_INACTIVE.
· Option 5: (Intel, OPPO)
· FFS, wait for RAN2 progress. 
Recommendations for 2nd round: Continue discussion.
Issue 2-2-2 The requirements applicability in RRC_INACTIVE state regarding state transition. 
Tentative agreements:
Candidate options:
· Option 1: (Qualcomm, Nokia, Intel, OPPO, Huawei)
· No need to specify requirements for state transition to RRC_CONNECTED for the purpose of reporting positioning measurements performed in RRC_INACTIVE. 
· Option 2: (vivo, Intel, OPPO)
· 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. 
· Option 3: (Huawei, Ericsson, Nokia, CATT)
· RAN4 to discuss the following options for PRS measurement when RRC state transition occurs during the measurement period:
· Option 1: UE continues the PRS measurement 
· Option 2: UE restarts the PRS measurement 
· Other options not precluded. 
· Option 4: (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. 
Recommendations for 2nd round: Continue discussion.
Issue 2-2-3 The requirements applicability in RRC_INACTIVE state regarding paging
Tentative agreements:
· 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. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreements which extend the conclusion to other signals/channels.
Issue 2-2-4 The requirements applicability in RRC_INACTIVE state regarding PRS periodicity. 
Tentative agreements: None. 
Candidate options:
· Option 1: (Ericsson)
· To save UE power consumption define RSTD and PRS-RSRP measurement requirements in RRC_INACTIVE state for TPRS ≥ 160 ms. 
· Option 2: (Nokia, Huawei)
· No need to restrict TPRS in the spec because of requirements
· Option 3: (Intel, CATT, Qualcomm, OPPO)
· FFS
Recommendations for 2nd round: Continue discussion.

	Sub-topic #2-3
	Issue 2-3-1 The UE measurement capability
Tentative agreements:
· RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 
Candidate options: None. 
Recommendations for 2nd round: No more discussion.
Issue 2-3-2 The UE capability for supporting positioning measurement in RRC_INACTIVE state
Tentative agreements:
· The UE capability indicating the support of positioning measurement in RRC_INACTIVE state is RAN1/2 scope. 
Candidate options: None. 
Recommendations for 2nd round: Check the tentative agreements.
Most companies think this is RAN1/2 scope, please Qualcomm whether the tentative agreement is acceptable. 

	Sub-topic #2-4
	Issue 2-4-1 Number of samples used for measurement requirements in RRC_INACTIVE state
Tentative agreements: 
At least support 4 PRS samples 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:
· Option 1: (CATT)
· RAN4 discuss whether to use one shot measurement for the requirements of RSTD and PRS-RSRP measurement in RRC_INACTIVE state. 
· Option 2: (vivo, Nokia)
· 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.
· Option 3: (Ericsson, Nokia, Intel, Huawei)
· Do not consider latency reduction in RRC_INACTIVE state in Rel-17 (i.e. using 4 samples). 
· Option 4: (Huawei, Intel, Qualcomm, CMCC)
· 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. 
Recommendations for 2nd round: Check the tentative agreements and continue discuss the FFS part. 
Issue 2-4-2 Approach used for measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (CATT)
· Maximum-based approach is used. 
· Option 2: (vivo, Huawei, Nokia, OPPO)
· Summation-based approach is used. 
· Option 3: (Ericsson, Intel, Qualcomm)
· FFS
Recommendations for 2nd round: Postpone to next meeting. 
Issue 2-4-3 UE processing capability for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (CATT)
· No PRS resources processing capability is defined in RRC_INACTIVE state. 
· Option 2: (Qualcomm)
· 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.
· Option 3: (Intel, OPPO, Huawei, vivo)
· Up to RAN1. 
Recommendations for 2nd round: Continue discussion.  
Issue 2-4-4 DRX cycle consideration for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (CATT, Qualcomm, CMCC, ZTE, vivo, OPPO, Huawei, Nokia, Intel)
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 
· Option 1a: (Qualcomm, Nokia)
· 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. 
· Option 1b: (CMCC, ZTE, CATT)
· 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. 
· Option 1c: (vivo)
· PRS measurements are performed once per DRX cycle, at least for short DRX cycle. 
· Option 2: (Ericsson)
· Do not consider DRX cycle in the positioning measurement delay requirements in RRC_INACTIVE state. But define PRS measurements for longer PRS resource periodicity. 
Recommendations for 2nd round: Continue discussion. 
Issue 2-4-5 Tavailable_PRS,i calculation for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (CMCC, CATT, Nokia)
· Tavailable could be the least common multiple between TPRS and DRX cycle.
· Option 1a: (CATT)
· The calculation of TPRS,i with muting in R16 can be reused. 
· Option 1b: (Nokia)
· FFS if option 1 is still valid in case of longer DRX cycles
· Option 2: (vivo)
· Tavailable_PRS,i should be modified as max(TPRS,i, DRX cycle)
· Option 3: (Huawei)
· 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. 
· Option 4: (Ericsson)
· Tavailable = TPRS,i.
Recommendations for 2nd round: Continue discussion. 
Issue 2-4-6 Teffct,i calculation for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (OPPO, Nokia, Intel, CATT, Qualcomm, vivo)
· Postpone the discussion on  until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. 
· Option 2: (Ericsson)
·  = 
· Option 3: (Huawei)
· Teffct,i is defined in the same way as in Rel-16 requirements. 
Recommendations for 2nd round: Continue discussion. 
Issue 2-4-7 Kcarrier consideration for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (CMCC, Ericsson, Nokia, CATT, Intel)
· 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: (Huawei)
· 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.
· Option 2: (Qualcomm, vivo, OPPO)
· FFS. 
Recommendations for 2nd round: Continue discussion. 
Issue 2-4-8 Measurement requirements for long periodicity PRS in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (OPPO, Huawei)
· Discuss whether and how to prioritize measurements for long-periodicity PRS resources in RRC INACTIVE state. 
· Option 2: (Ericsson)
· Requirements are defined for long PRS resource periodicity (≥160 ms)
· Option 3: (Nokia, Intel, CATT, Qualcomm)
· FFS
· Option 4: (Huawei, vivo)
· Prioritizing measurements for long-periodicity PRS resources in RRC INACTIVE state is not necessary.
Recommendations for 2nd round: Continue discussion. 
Issue 2-4-9 RSTD measurement period requirements in RRC_INACTIVE state
Tentative agreements: 
Postpone until each factor in the formula is discussed and settled
Candidate options: None.
Recommendations for 2nd round: No more discussion. 

	Sub-topic #2-5
	Issue 2-5-1 Side condition for measurement requirements in RRC_INACTIVE state
Tentative agreements: None. 
Candidate options:
· Option 1: (Ericsson, Nokia, Intel, OPPO)
· 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:
· 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: (CATT)
· FFS
· Option 3: (Intel, Qualcomm, Huawei, vivo)
· Related to the number of samples. 
Recommendations for 2nd round: Continue discussion.
Issue 2-5-2 Performance requirements for positioning measurement in RRC_INACTIVE state
Tentative agreements: 
· Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed. 
Candidate options: None.
Recommendations for 2nd round: No more discussion.

	Sub-topic #2-6
	Issue 2-6-1 Measurement reporting requirements for positioning measurement in RRC_INACTIVE state
Tentative agreements: None.
Candidate options:
· Option 1: (vivo, Huawei)
· Re-use the PRS measurement reporting requirements of connected state for inactive state. 
· Option 1: (Ericsson, Nokia, CATT, Qualcomm, OPPO)
· FFS
Recommendations for 2nd round: Continue discussion.



CRs/TPs

Discussion on 2nd round (if applicable)


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on Rel-17 positioning enhancements RRM_2
	CATT
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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