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Introduction
This is the WF to capture all the agreements and open issues in email discussion [101-bis-e][223] NR_pos_enh_2 for RAN4#101bis-e meeting.  

[bookmark: _GoBack]Topic #1: UE Rx/Tx and/or gNB Rx/Tx timing delay mitigation
Sub-topic 1-1 Timing error margins associated with TEGs
Issue 1-1-1 The values of timing error margins associated with Rx TEGs for UE/TRP?
· Agreements in GTW (1.19)
· A single timing error margin is associated with each Rx TEG 
· FFS if same or different margins are used for measurements with different time stamps
· FFS: whether the timing error margin is the same or not for all Rx TEGs if UE/TRP has multiple TEGs
Candidate options:
· Option A: (Qualcomm, Nokia)
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with multiple values (M1, M2, …), which means the timing error difference between the measurements within the TEG#i is within the margin Mi where i=1,2,…. 
· Mi is selected from {TE1, TE2, …}
· Mi can be same as or different from each other
· Step #3: UE/TRP reports the corresponding margin together with Rx TEG ID during the measurement report. 
· Step #4: The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with a Rx TEG ID.
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 
· Option C: (Ericsson, OPPO, Intel, Nokia)
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with the same value  M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· M is selected from {TE1, TE2, …}
· Step #3: UE/TRP reports selected margin M before the measurement (e.g. after receiving the location request) and only report the Rx TEG ID during the measurement report. 
· Step #4: The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided. 
· Step #5: RRM accuracy requirements will be defined based on the different values {TE1, TE2, …}. 
· Step #6: FFS whether NW can configure requested margin to UE/TRP based on positioning demand.
· Option D (HW): 
· Step #1: RAN4 define multiple candidate values {TE1, TE2, …} in the spec. 
· Step #2: LMF selects one value M from {TE1, TE2, …} and indicate to UE/TRP
· Step #3: UE/TRP has multiple Rx TEGs (TEG#1, TEG#2, …) associated with the same value  M, which means the timing error difference between the measurements within the same Rx TEG is within the margin M. 
· Step #4: The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided, and only to measurements that are tagged with a Rx TEG ID.
· Step #5: RRM requirements will be defined based on the different values {TE1, TE2, …}. 
Issue 1-1-2 The values of timing error margins associated with UE Tx TEGs 
Agreements:
· The values of timing error margins associated with UE/TRP Tx TEGs need to be defined in RAN4. 
· The values of timing error margins associated with UE/TRP RxTx TEGs need to be defined in RAN4. 
· FFS whether to reuse the values of UE/TRP Rx TEG. 
Issue 1-1-2a Whether to reuse the values of UE/TRP Rx TEG for UE/TRP Tx TEGs if applicable. 
Candidate options: 
· Option 1: 
· Yes
· Option 2: 
· No
Issue 1-1-2b Whether to reuse the values of UE/TRP Rx TEG for UE/TRP RxTx TEGs if applicable. 
Candidate options: 
· Option 1: 
· Yes
· Option 2: 
· No
Issue 1-1-3 Approaches for LMF acquiring the timing error margins associated with TEGs of UE/TRP? 
Agreements:
· RAN4 define the possible timing error margin(s) in TS 38.133. 
· FFS whether NW can configure requested margins to UE/TRP based on demand.
· FFS whether UE/TRP need to report used margins to NW based on implementation. 
Issue 1-1-4 Whether to send LS to RAN1 about margin value? 
Agreements:
· Postpone after the issue 1-1-1 is concluded. 

Sub-topic 1-2 Time variant of the TEG
[bookmark: OLE_LINK1]Issue 1-2-1a Whether to define time-variant (semi-static or dynamic) Rx TEGs? 
Agreements:
· The applicability of reported UE Rx TEG is limited to the measurements contained within the measurement report in which the Rx TEG information is provided. And it applies only to the measurements that are tagged with the corresponding Rx TEG ID.
Issue 1-2-1b Whether to define time-variant (semi-static or dynamic) Tx TEGs and RxTx TEGs? 
Candidate options: 
· Option 1: 
· Use the same approach as Rx TEG for time-variant (semi-static or dynamic) Tx TEGs and RxTx TEGs
· Option 2: 
· The association change of Tx TEGs and RxTx TEGs is up to RAN2. 

Sub-topic 1-3 RRM requirements
Issue 1-3-1 The impact of Rx TEGs on measurement requirements and accuracy requirements. 
Agreements: 
· FFS: There is no impact on the core requirements from TEG framework. 
· Whether and how to define accuracy requirements for the TEG framework will be discussed in performance part.
Issue 1-3-2 Testing requirements for verifying the timing error mitigation
Agreements: 
· Wait for further progress and decide whether to define new tests in performance part.

Sub-topic 1-4 Report for the measurement without TEG association
Issue 1-4-1 How to report transmissions/measurements which cannot be associated with any TEG
Candidate options:
· Option 1: (CATT, ZTE, Huawei, vivo, Ericsson)
· Whether and how to report the measurement without TEG association should be within RAN1/2 scope. 
· Option 2: (Qualcomm, Ericsson, Nokia, OPPO)
· Association of transmissions/measurements to TEGs is optional. 
· If a measurement or transmitted signal is not associated with a TEG, then no further assumption about relative timing between said measurement/signal and other measurement/signals can be made beyond what is already implied by measurement accuracy requirements in Rel-16.(Qualcomm)

Sub-topic 1-5 Reply LS to RAN1 on reporting of the Tx TEG association information
Issue 1-5-1 How to decide when the Tx TEG association is changed
Agreements: 
· The UE Tx TEG association between UE Tx TEG IDs and SRS resources for positioning is up to UE implementation, so it is not necessary and practical to define the condition when the TEG association is changed. 
Issue 1-5-2 How to handle the case when the Tx TEG association is changed
Agreements: 
· The issue is within RAN2 scope.  
Issue 1-5-3 Whether to send reply LS to RAN1
Agreements: 
· Send the reply LS to RAN1/2. 

Topic #2: Measurement in RRC_INACTIVE state
Sub-topic 2-1 Type of the PRS measurement requirements defined in RRC_INACTIVE state
Issue 2-1-1 Type of PRS measurement requirements to be defined in RRC_INACTIVE state. 
Agreements: 
· RAN4 to define PRS measurement requirements for UE Rx-Tx time difference measurement in RRC inactive state.
· RAN4 to define PRS measurement requirements for PRS-RSRPP measurement in RRC inactive state.
· RAN4 not to define PRS measurement requirements for gNB Rx-Tx time difference measurement in RRC inactive state.
Issue 2-1-2 UE Rx-Tx measurement requirements in RRC_INACTIVE state if applicable
Agreements: 
· If UE Rx-Tx time difference measurement is applied in RRC_INACTIVE state, the framework of R16 UE Rx-Tx time difference measurement period can be the baseline. 

Sub-topic 2-2 The PRS measurement requirements applicability in RRC_INACTIVE state
Issue 2-2-1 The PRS measurement requirements applicability in RRC_INACTIVE state regarding SDT. 
Agreements: 
· Support of SDT is not a necessary condition for supporting positioning measurements in RRC_INACTIVE state. 
· RAN4 can independently work on positioning measurements in RRC_INACTIVE state and SDT requirements.
Issue 2-2-2 The PRS measurement requirements applicability in RRC_INACTIVE state regarding state transition. 
Candidate options:
· Option 1: (CATT, vivo, OPPO)
· RAN4 deprioritize the discussion for PRS measurement requirements when RRC state transition occurs during the measurement period and focus on the baseline requirements in RRC_INACTIVE state.
· Option 2: (Intel, Huawei, Ericsson, OPPO, Nokia)
· If there is status transition (e.g. RRC_INACTIVE RRC_CONNECT) during the measurement period, UE measurement requirements can be based on the behaviour below. 
· UE restarts the PRS measurement
· Option 3: (Qualcomm)
· If there is status transition (e.g. RRC_INACTIVE RRC_CONNECT) during the measurement period, 
· UE continue the PRS measurement
· The measurement period requirements will be extended
· FFS the behaviour for UE Rx-Tx when SRS configuration is affected by state transition. 
Issue 2-2-3 The PRS measurement requirements applicability in RRC_INACTIVE state regarding PRS periodicity. 
Agreements: 
· No need to restrict TPRS in the spec because of requirements.
Issue 2-2-4 The PRS measurement requirements applicability in RRC_INACTIVE state regarding relaxed measurement criteria. 
Agreements: 
· Whether a frequency layer for RRM measurement meets relaxed measurement criteria should not have any impact on PRS measurement.
Issue 2-2-5 The requirements applicability in RRC_INACTIVE state regarding collision of other functions. 
Agreements: 
· Longer PRS measurement period is expected when there is collision/overlap between other DL signals/channels and PRS resources in RRC_INACTIVE state. 
· Collision/overlap between other DL signals/channels and PRS resources in RRC_INACTIVE state occurs when:
· Any other DL signals/channel occurs within the PRS resource or 
· Any other signals/channel occurs within X symbols before the PRS resource or
· Any other signals/channel occurs within X symbols after the PRS resource.
· X=FFS.
Issue 2-2-6 UE behavior for PRS measurement under cell change. 
Agreements: 
· The UE behaviour if the cell reselection occurs during the PRS measurement period is as follows:
· The UE shall continue the RSTD measurement after the cell reselection
· The UE shall continue the PRS-RSRP measurement after the cell reselection
· The UE shall continue the PRS-RSRPP measurement after the cell reselection
Candidate options:
FFS the UE behaviour if the cell reselection occurs during the UE Rx-Tx measurement period:
· Option 1: (Ericsson)
· The UE shall restart the UE Rx-Tx measurement after the cell reselection
· Option 2: (Huawei)
· The UE shall stop the UE Rx-Tx measurement after the cell reselection
Issue 2-2-7 PRS measurement requirements applicability under cell change. 
Candidate options: 
· Option 1: (Ericsson)
· The measurement period for RSTD, PRS-RSRP and PRS-RSRPP, should be based on the longest of the Kcarrier and DRX cycles used among the old serving cell before the cell reselection and the new serving cell after the cell reselection.
· The UE upon initiating the cell selection for the selected PLMN, stops performing the PRS measurements and is not expected to meet the PRS measurement requirements.
· Option 2: (Huawei)
· Do not define exact requirements for the cell change case. 
· The UE behaviour upon initiating the cell selection for the selected PLMN is within RAN1/2 scope. 

Sub-topic 2-3 SRS measurement requirements in RRC_INACTIVE state
Issue 2-3-1 Whether to define SRS measurement requirements in RRC_INACTIVE state
Candidate options:
· Option 1: (Nokia)
· Upon completion of measurement requirements for DL positioning methods, RAN4 investigates measurement requirements for periodic SRS and semi-persistent SRS in RRC_INACTIVE and develops corresponding measurement requirements for the latter.
· RRM requirements for transmission of SRS for positioning do not apply in case of expected UL transmissions in other channels in the initial UL BWP in RRC_INACTIVE state.
· Option 2: 
· No gNB measurement requirements are defined in RRC_INACTIVE state. 

Sub-topic 2-4 Measurement period requirements for positioning measurement in RRC_INACTIVE state
Issue 2-4-1 Whether to support the reduced number of samples in RRC_INACTIVE state
Candidate options:
· Option 1: (CATT, CMCC, vivo, Nokia, Ericsson)
· Yes. 
· Option 2: (Intel, Huawei, Qualcomm, OPPO)
· upon UE capability
Issue 2-4-2 Whether to define two set of PRS measurement requirements based on number of samples in RRC_INACTIVE state
Agreements: 
· If reduced number of PRS samples is applicable in RRC_INACTIVE state, define two sets of PRS measurement period for inactive state, one set with 4-sample and the other set with reduced number of samples.
Issue 2-4-3 Approach used for PRS measurement requirements of multiple positioning frequency layers in RRC_INACTIVE state
Agreements: 
· Summation-based approach is used. 
Issue 2-4-4 UE processing capability for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
· Whether to define new UE processing capability in RRC_INACTIVE state is within RAN1 scope
Issue 2-4-5 How to consider DRX cycle for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
· DRX cycle can be considered in the available PRS periodicity for the PRS measurement in RRC_INACTIVE state i,e. Tavailable_PRS_i. 
· The detailed Tavailable_PRS_i can be discussed in issue 2-4-6. 
Issue 2-4-6 Tavailable_PRS,i calculation for PRS measurement requirements in RRC_INACTIVE state
Candidate options:
· Option 1: (CATT, CMCC, OPPO, Ericsson)
· Tavailable_PRS,i could be the least common multiple between TPRS and DRX cycle.
· Option 2: (Huawei)
· Tavailable_PRS,i for Inactive state measurement is defined as the LCM of Tprs, measurement window periodicity and DRX cycle.
Issue 2-4-7 TPRS,I calculation for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
· The same approach as R16 can be used. 
Issue 2-4-8 Teffct,I calculation for PRS measurement requirements in RRC_INACTIVE state
Candidate options:
· Option 1: (CATT, Huawei, Ericsson, OPPO, Nokia, vivo)
· The same approach as R16 can be used. 
· Option 2: (Intel, OPPO, Qualcomm)
· Postponed until conclusions on PRS processing capability in RRC INACTIVE state are reached in RAN1. 
Issue 2-4-9 How to define Kcarrier for PRS measurement requirements in RRC_INACTIVE state
Candidate options:
· Option 1: (vivo, Nokia, CATT, Ericsson, Intel)
· Replace CSSF with Kcarrier for inactive state PRS measurement requirements, Kcarriers is the total number of configured carriers for mobility measurements and CA measurements plus one positioning frequency layer. 
· Option 2: (Qualcomm)
· Depending on UE capability, the PRS measurement period length would be proportional to K=Kcarrier  + 1 or  K=1, where the latter would correspond to a UE that has a dedicated PRS processing engine. 
· Option 3: (OPPO, Huawei)
· Replace CSSF with Kcarrier and Nlayer for RRC-INACTIVE state measurement requirements, only one positioning frequency layer is accounted into Kcarrier and Nlayer. 
Issue 2-4-10 Measurement requirements for long periodicity PRS in RRC_INACTIVE state
Agreements: 
· Prioritizing measurements for long-periodicity PRS resources in RRC INACTIVE state is not necessary. 
Issue 2-4-11 Clarification on the applicability of PRS processing window in RRC_INACTIVE state
Agreements: 
· Send LS to RAN1 to ask for the clarification whether the PRS processing window is applied for the PRS measurement in RRC_INACTIVE state
Issue 2-4-12 Whether to send LS to RAN2/3 about DRX cycle using in RRC_INACTIVE state
Agreements: 
· RAN4 send LS to RAN2/RAN3 notifying them that RAN4 has agreed that the PRS measurement period requirement in RRC_INACTIVE state will depend on the DRX cycle length configured for the UE. RAN4 requests RAN2/RAN3 to consider the impact. 

Sub-topic 2-5 Performance requirements for positioning measurement in RRC_INACTIVE state
Issue 2-5-1 Side condition for PRS measurement requirements in RRC_INACTIVE state
Agreements: 
· The side conditions in terms of PRS Ês/Iot defined in RRC_CONNECTED state can be applied for PRS measurements in RRC_INACTIVE state under the condition that the same number of samples is used.

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
Agreements: 
· The PRS measurement reporting delay requirements in RRC_INACTIVE should exclude the transmission time needed by SDT or the transition time to connected state to report positioning measurements. 
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