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Introduction
This is the WF to capture all the agreements and open issues in email discussion [101-e][236] NR_pos_enh_2 for RAN4#101e meeting.  

Topic #1: UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
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. 
Agreements:
· Based on RAN1 agreements, for a RSTD measurement, reference cell and target cell measurements 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?
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. 

Issue 1-2-2 Whether to define the timing error margins associated with TEGs in RAN4.
Agreements:
· It is within RAN4 scope to recommend feasible values for timing error margins associated with TEGs. 

Issue 1-2-3a How many timing error margins associated with TEGs to be defined per UE/TRP? 
Open issue: 
· Option 1: (vivo, CATT, Qualcomm, OPPO, Nokia, Ericsson)
· Multiple timing error margins per UE/TRP.
· [bookmark: _GoBack]Option 2: (Intel)
· A single timing error margin associated with all TEGs per UE/TRP.
· Option 3: (Intel, Huawei)
· 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? 
Open issue: 
· Option 1: (ZTE, CATT, Ericsson)
· NW configures fixed timing error margins to UE/TRP.
· Option 2: (vivo, Intel, CATT, Qualcomm, OPPO, Nokia, Ericsson)
· UE/TRP configures the timing error margins itself based on its implementation.
· Option 3: (Huawei, Ericsson)
· Fixed in the spec

Sub-topic 1-3 Time variation of the TEGs
Issue 1-3-1 Whether to define time-variant (semi-static or dynamic) TEGs? 
Open issue: 
· Option 1: (Ericsson, CATT, vivo, OPPO, ZTE, Nokia)
· 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)

Sub-topic 1-4 RRM requirements
Issue 1-4-1 The impact of Rx TEGs on measurement requirements and accuracy requirements 
Open issue: 
· 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. 

Issue 1-4-2 Testing requirements for verifying the timing error mitigation
Agreements: 
· The RRM requirements including testability of TEG framework, if needed, should be discussed after the TEG framework is clearer. 
Candidate options for details of testing requirements:
· 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. 

Issue 1-4-3 UE and TRP behaviours that need to be discussed and specified in RAN4
Agreements: 
· The UE and TRP behaviours definition is out of RAN4 scope and should wait for the outcome of other WGs. 

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
Open issue: 
· 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. 

Topic #2: Measurement in RRC_INACTIVE state
Sub-topic 2-1 General aspects
Issue 2-1-1 The type of measurement requirements to be defined in RRC_INACTIVE state. 
Open issue: 
· 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, Qualcomm)
· 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. 

Issue 2-1-2 SRS type for measurement requirements in RRC_INACTIVE state
Agreements:
· SRS type is out of RAN4 scope, wait for RAN1/2 progress. 

Issue 2-1-3 PRS measurement requirements under relaxed measurement criteria
Open issue: 
· 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, Huawei, Nokia)
· FFS, need clarification. 
· Option 3: (Huawei)
· PRS requirements should not be impacted by RRM requirements

Issue 2-1-4 The impact on positioning measurements and other RRM requirements in RRC_INACTIVE state. 
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.

Sub-topic 2-2 The requirements applicability in RRC_INACTIVE state
Issue 2-2-1 The requirements applicability in RRC_INACTIVE state regarding SDT. 
Open issue: 
· Option 1: (Qualcomm)
· Support of SDT is a necessary condition for supporting positioning measurements in RRC_INACTIVE. 
· Option 1a: (vivo)
· SDT is not a necessary condition for DL PRS only measurement. But for UL and DL+UL positioning, SDT is a necessary condition.
· Option 1b: (Huawei, Intel, CATT, OPPO, Ericsson)
· Support of SDT is not 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 2a: (Ericsson, CATT, Huawei, Intel, Nokia)
· RAN4 can independently work on SDT and positioning measurements in RRC_INACTIVE.
· Option 3: (Intel, OPPO, Huawei)
· FFS, wait for RAN2 progress. 

Issue 2-2-2 The requirements applicability in RRC_INACTIVE state regarding state transition. 
Open issue: 
· 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, Huawei)
· 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. 

Issue 2-2-3 The requirements applicability in RRC_INACTIVE state regarding paging
Agreements:
· Based on RAN1 agreement which is captured in LS R4-2119417, the reception of other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT) is prioritized if collided with PRS resources in RRC_INACTIVE state. 
· In case of collision between PRS resources and other DL signals/channels, longer PRS measurement period is expected. 

Issue 2-2-4 The requirements applicability in RRC_INACTIVE state regarding PRS periodicity. 
Open issue: 
· 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

Sub-topic 2-3 UE capability issues for positioning measurement in RRC_INACTIVE state
Issue 2-3-1 The UE measurement capability
Agreements:
· RAN4 wait for RAN1 progress regarding UE measurement capability issues for RRC_INACTIVE state. 

Issue 2-3-2 The UE capability for supporting positioning measurement in RRC_INACTIVE state
Agreements:
· The UE capability indicating the support of positioning measurement in RRC_INACTIVE state is RAN1/2 scope.

Sub-topic 2-4 Measurement period requirements for positioning measurement in RRC_INACTIVE state
Issue 2-4-1 Number of samples used for measurement requirements in RRC_INACTIVE state
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 for FFS part:
· 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, vivo, Nokia)
· 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. 

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

Issue 2-4-3 UE processing capability for measurement requirements in RRC_INACTIVE state
Open issue: 
· Option 1: (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 2: (Intel, OPPO, Huawei, vivo, CATT, Ericsson, Nokia)
· Up to RAN1. 

Issue 2-4-4 DRX cycle consideration for measurement requirements in RRC_INACTIVE state
Agreement: 
· DRX cycle should be considered in the positioning measurement delay requirements in RRC_INACTIVE state. 
Open issue: 
· Option 1a: (Qualcomm, Nokia, OPPO)
· 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. 

Issue 2-4-5 Tavailable_PRS,i calculation for measurement requirements in RRC_INACTIVE state
Open issue: 
· Option 1: (CMCC, CATT, Nokia, vivo, OPPO)
· 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: (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 3: (Intel, Qualcomm, Ericsson)
· FFS

Issue 2-4-6 Teffct,i calculation for measurement requirements in RRC_INACTIVE state
Open issue: 
· Option 1: (OPPO, Nokia, Intel, CATT, Qualcomm, vivo, Huawei)
· Postpone the discussion on  until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. 
· Option 2: (Ericsson)
·  = 
· Option 3: (Huawei, Nokia)
· Teffct,i is defined in the same way as in Rel-16 requirements. 
· Option 4: (Intel, Ericsson)
· FFS

Issue 2-4-7 Kcarrier consideration for measurement requirements in RRC_INACTIVE state
Open issue: 
FFS on Kcarrier: 
· Option 1: 
· Replace CSSF with Kcarrier for inactive state measurement requirements, Kcarriers is the total number of configured carriers for positioning measurements, mobility measurements and CA measurements.
· Option 1a: 
· Replace CSSF with Kcarrier for inactive state measurement requirements, Kcarriers is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer.
· Other options are not precluded. 

Issue 2-4-8 Measurement requirements for long periodicity PRS in RRC_INACTIVE state
Open issue: 
· Option 1: (OPPO, Huawei, vivo)
· 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, Ericsson)
· FFS
· Option 4: (Huawei, vivo, CATT)
· 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
Agreements: 
· Postpone until each factor in the formula is discussed and settled

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
Open issue: 
· 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: (Intel, Qualcomm, Huawei, vivo, CATT, OPPO, Ericsson)
· Related to the number of samples (i.e. related to issue 2-4-1). 

Issue 2-5-2 Performance requirements for positioning measurement in RRC_INACTIVE state
Agreements: 
· Performance requirements for INACTIVE state PRS measurements are discussed after core part is completed.

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
Open issue: 
· Option 1: (vivo, Huawei)
· Re-use the PRS measurement reporting requirements of connected state for inactive state. 
· Option 2: (Ericsson, Nokia, CATT, Qualcomm, OPPO)
· FFS
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