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Introduction
The document provides minutes of adhoc session for following specific issues in RRM maintenance
· Rel-16 and Rel-17 Positioning
· Rel-17 Measurement Gap Enhancement 
Topic #1: Rel-16 and Rel-17 Positioning
Sub-topic 1-1: Rel-16 Core requirements
Issue 1-1-1: deferred MT-LR
· Proposals
· Option 1a (Nokia): 
· For deferred MT-LR with event “Periodic Location” as defined in clause 4.1a.5.1 [TS 23.273], the UE shall perform the RSTD measurement in each reporting period and activate the location report at the time when the periodic timer expires.
· Option 1b (HW): 
· For deferred MT-LR with event “Periodic Location” as defined in clause 4.1a.5.1 [TS 23.273], the UE shall perform measurement during each period and activate the location report at the time when the periodic timer expires.
· Option 1c (QC): 
· For deferred MT-LR with event “Periodic Location” as defined in clause 4.1a.5.1 [TS 23.273], during each reporting period the UE shall determine a suitable start time of , perform the RSTD measurements and activate the location report at the time when the periodic timer expires.
· Recommended WF
· [bookmark: _Hlk118906390]All options are technically same, agree on the wording for spec.
· Tentative agreement 
· For deferred MT-LR with event “Periodic Location” as defined in clause 4.1a.5.1 [TS 23.273], the UE shall perform the RSTD measurement in each reporting period and activate the location report at the time when the periodic timer expires.

Sub-topic 1-2: Rel-17 Core requirements
Issue 1-2-1: Applicable PRS measurement requirements when both MG and PPW are configured/activated
· Proposals
· Option 1: RAN4 to define requirements for the scenario where one group of PFLs are measured outside MG while another group of PFLs are measured with MG: 
· the total measurement delay is defined as the sum of measurement delays of each group.
· [the requirements do not apply when some PRS resources on a PFL overlap with MG and some other PRS resources on the same PFL overlap with PPW]
· Option 2: When both MG and PPW are configured/activated and not overlapped in time domain, PRS measurement requirements are defined based on two groups where one group of PFLs are measured outside MG while the other group of PFLs are measured with MG: the total measurement period is defined as the sum of gap-based measurement period and gap-less measurement period.
· Option 3: RAN4 to consider defining requirements for scenarios where a subset of PFLs are measured with MGs and another subset of PFLs are measured with PPWs. The measurement period requirement would be
T_total=T_(PFLs_with_MG)+T_guard+T_(PFLs_with_PPW)
where T_(PFLs_with_MG) is the measurement delay for PFLs measured with measurement gaps, T_(PFLs_with_PPW) is the measurement delay for PFLs measured with PPWs and T_guard is a FFS guard period. The above requirement would apply when both measurement gaps applicable to positioning measurements and PPWs are configured/activated, and the following conditions are satisfied:
· MGs and PPWs do not overlap in time
· Each PFL in the assistance data can be measured completely (all PRS resources) either within MG or within activated PPW.
If above two conditions are not met, then 
· Measurement requirements within measurement gaps apply, regardless of whether the measurement gaps overlap with PPWs.
· Measurement period requirement for measurements with gaps applies.

· Recommended WF
· Options are not very different from each other, merge the options.

E///: do we define test?
HW/QC: no
CATT: maximum of Teffect is already included in current requirements
QC: take 2 PFLs as example, one in MG and one on PPW, there is no guard period btw the two
HW: suggest no requirement when conditions are not met
· Tentative agreement 
· RAN4 to consider defining requirements for scenarios where a subset of PFLs are measured with MGs and another subset of PFLs are measured with PPWs. The measurement period requirement would be
T_total=T_(PFLs_with_MG)+T_guard+T_(PFLs_with_PPW)
where T_(PFLs_with_MG) is the measurement delay for PFLs measured with measurement gaps, T_(PFLs_with_PPW) is the measurement delay for PFLs measured with PPWs and T_guard is maximum of Teffect among all PFLs 
· The above requirement would apply when both measurement gaps applicable to positioning measurements and PPWs are configured/activated, and the following conditions are satisfied:
· MGs and PPWs do not overlap in time
· Each PFL in the assistance data can be measured completely (all PRS resources) either within MG or within activated PPW.
· If above two conditions are not met, then measurement period requirements do not apply

Issue 1-2-2: PRS collision with PDSCH in RRC_INACTIVE state
· Proposals
· Option 1: 
· UE shall wait for receiving the PDSCH symbols other than retuning to PRS resources even the DCI is too close to the PRS symbols. 
· And the PRS measurement period can be extended when there is collision with PDSCH.
· Option 2: 
· In inactive state, if the UE is configured to receive PDCCH on any symbol that ends closer than N symbols before the start of a collision with a PRS resource (as defined previously by RAN4), the UE is expected to drop the PRS resource.
· Set N = N2 based on the downlink subcarrier spacing μ_DL of the initial BWP, where N2 is given by TS 38.211, Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2, respectively.
· Recommended WF
· Two options are technically same, agree on the wording for spec.

QC: option 2 intends to make it more clear. Wording in HW CR is also fine.
Nokia: prefer option 2, should be 214 not 211.

· Tentative agreement 
· Use option 2 as the baseline for CR and exact wording can be discussed with CR.

Issue 1-2-3: PRS measurement window in RRC_INACTIVE state
· Proposals
· Option 1: Replace Tavailable by TPRS in the definition of the PRS measurement window in INACTIVE.
· Recommended WF
· Agree on option 1.

Intel: need to prepare CR for this issue.
HW: we have a CR.
· Tentative agreement 
· Replace Tavailable by TPRS in the definition of the PRS measurement window in INACTIVE.

Issue 1-2-4: Scheduling restriction for measurements within PPW
· Proposals
· Option 1: Update [N symbol/T ms] with “N2 symbols, defined in clause 6.4 of 38.214 for the subcarrier spacing μ of the DL PRS” in the scheduling restriction due to PRS measurement.
· Option 2: In the RAN4 agreement on scheduling restriction associated with PRS measurements within PPW, set N = N2 based on the subcarrier spacing of DL-PRS, where N2 is given by TS 38.211, Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2, respectively.
· Recommended WF
· Two options are technically same, agree on the wording for spec.

· Tentative agreement 
· Update [N symbol/T ms] with “N2 symbols, defined in clause 6.4 of 38.214 for the subcarrier spacing μ of the DL PRS” in the scheduling restriction due to PRS measurement.

Sub-topic 1-3: Rel-17 Perf requirements
Issue 1-3-1: Side condition for UE Rx-Tx measurement for reduced number of samples
· Proposals
· Option 1: Define higher SINR side condition for UE Rx-Tx time difference measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.25.2-1a of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.25.2-3a of TS 38.133.
· Recommended WF
· Agree on option 1.

· Tentative agreement 
· Define higher SINR side condition for UE Rx-Tx time difference measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.25.2-1a of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.25.2-3a of TS 38.133.

Issue 1-3-2: Side condition for PRS-RSRP measurement for reduced number of samples
· Proposals
· Option 1: Define higher SINR side condition for PRS-RSRP measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.1-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.1-4 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.2-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.2-4 of TS 38.133.
· Recommended WF
· Agree on option 1.

· Tentative agreement 
· Define higher SINR side condition for PRS-RSRP measurement under AWGN propagation condition as the following:
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.1-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.1-4 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR1 in Table 10.1.24.2.2-3 of TS 38.133.
· PRS Es/Iot ≥ 0dB for FR2 in Table 10.1.24.2.2-4 of TS 38.133.

Issue 1-3-3: PRS-RSRPP accuracy requirements
· Proposals
· Option 1: 
· Use PRS-RSRP higher side condition, i.e., Es/Iot ≥ 0dB, for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
· Remove bracket from Es/Iot ≥ -6dB in the side condition for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
· Recommended WF
· Agree on option 1.
· Summary of simulation results is provided in R4-2301872
· Companies are encouraged to provide results for the cases for which requirements will be defined, and align the results

QC: need to align results.

· Tentative agreement 
· Use PRS-RSRP higher side condition, i.e., Es/Iot ≥ 0dB, for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
· Remove bracket from Es/Iot ≥ -6dB in the side condition for PRS-RSRPP absolute accuracy requirements for FR1 and FR2 for reduced number of samples.
· Summary of simulation results is provided in R4-2301872
· All the accuracy numbers are TBD in this meeting. Companies are encouraged to provide results for the cases for which requirements will be defined, and align the results

Sub-topic 1-4: CRs
Issue 1-4-1: Rel-16
R4-2301843	PRS measurement period for Deferred MT-LR with event “Periodic Location”
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-2934  rev  Cat: F (Rel-16)

					Source: Nokia, Nokia Shanghai Bell
Decision: 		The document is recommended to be Agreed.

R4-2301934	CR on PRS meausurement period R16
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-2947  rev  Cat: F (Rel-16)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Merged.

R4-2302634	CR - Correction to measurement period requirement for deferred MT-LR
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-3052  rev  Cat: F (Rel-16)

					Source: Qualcomm Incorporated
Decision: 		The document is recommended to be Merged.



R4-2300609	CR on positioning test case in R16
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-2848  rev  Cat: F (Rel-16)

					Source: CATT
Decision: 		The document is recommended to be Revised.

QC: some numbers are changed and need further check.
Nokia: two SSB_RP

R4-2301937	CR on positioning test cases R16
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-2950  rev  Cat: F (Rel-16)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Agreed.

R4-2301940	CR on positioning accuracy requirements R16
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-2953  rev  Cat: F (Rel-16)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Agreed.

CATT: just move delta out of the table?
HW: yes, BB error do not change
E///: how about Rel-17 TEG?
HW: we have CR to add delta as part of TEG.

R4-2302721	CR to TS 38.133: Corrections to NR positioning requirements (Rel 16)
					Type: CR		For: Agreement
					38.133 v16.14.0	  CR-3080  rev  Cat: F (Rel-16)

					Source: Rohde & Schwarz
Decision: 		The document is recommended to be Agreed.

Issue 1-4-2: Rel-17
R4-2300592	CR on requirements applicability of PRS measurement
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2840  rev  Cat: F (Rel-17)

					Source: CATT
Decision: 		The document is recommended to be Revised.
Adhoc chair: take care of Issue 1-2-1
R4-2301959	CR on PRS measurement requirements for INACTIVE
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2964  rev  Cat: F (Rel-17)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Revised.
Adhoc chair: take care of Issue 1-2-2 and 1-2-3
R4-2301961	CR on requirements for PRS measurement outside MG
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2966  rev  Cat: F (Rel-17)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Merged.
R4-2302670	CR - Correction to UE scheduling availability for PRS measurements without gaps
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-3058  rev  Cat: F (Rel-17)

					Source: Qualcomm Incorporated
Decision: 		The document is recommended to be Revised.
Adhoc chair: take care of Issue 1-2-4
R4-2301865	CR to 38.133 correction of measurement period requirements for positioning measurements
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2939  rev  Cat: F (Rel-17)

					Source: Ericsson
Abstract: 
Decision: 		The document is recommended to be Revised.
Anritsu: cover page issue, Source to TSG

R4-2301393	CR to TS38.133: Revise the Measured quantity value(ZoA)
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2897  rev  Cat: F (Rel-17)

					Source: ZTE Corporation
Decision: 		The document is recommended to be Revised.
Nokia: cover page, WI code. Should the change be done from Rel-16? Editorial error.
ZTE: did not check Rel-16
CATT: is change needed also for AoA?
ZTE: not needed
QC: AoA_1798	-0.2 ≤ AoA ≤ -0.1
Ad hoc chair: suggest to request a Rel-16 CR from chair and MCC and change this CR to Cat-A.

R4-2301397	CR to TS38.133:Revise the abbreviation of AoA, A-AoA and ZoA
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2899  rev  Cat: F (Rel-17)

					Source: ZTE Corporation
Decision: 		The document is recommended to be Revised.
Nokia: cover page, WI code. The change is not needed 
QC: change not needed, with the change there is some confusion about AoA.
ZTE: we can change the label and title in the table
HW: not sure if it is the needed
Nokia: AoA is not even consistent in 305. If we change in 133, we may need to update RAN1 spec
ZTE: in 305 it has correct definition. The proposed change is aligned with 305.
Ad hoc chair: suggest to request a Rel-16 CR from chair and MCC and change this CR to Cat-A.

R4-2301396	Draft CR to TS38.133: Revise the IE in FR2
					Type: draftCR		For: Endorsement
					38.133 v18.0.0	  CR-  rev  Cat: F (Rel-18)

					Source: ZTE Corporation
Vice chair: moved to AI 5.2.8.3
Decision: 		The document is recommended to be Merged.
E///: changes same as part of our CR, we also changed inactive and MG based measurement

R4-2301867	CR to 38.133 performance requirements for positioning measurements
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2941  rev  Cat: F (Rel-17)

					Source: Ericsson
Abstract: 
Decision: 		The document is recommended to be Revised.
HW: RSRPP accuracy numbers should remain TBD
QC: also have some comments.
Anritsu: cover page issue, Source to TSG

R4-2301964	CR on accuracy requirements for Rel-17 positioning
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2968  rev  Cat: F (Rel-17)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Revised.
E///: do we have definition of relative already
HW: no
CATT: remove the applicability of RxTx TEG
HW: ok
Topic #2: Rel-17 MG Enhancement
Sub-topic 2-1: NCSG
Issue 2-1-1: Overlap between SMTC and NCSG for measurement without MG
· Proposals
· Option 1: Update the Kp definition for measurement without MG for both intra-frequency (cl. 9.2.5.1) and inter-frequency (cl. 9.3.9.1) based on colliding between SMTC and NCSG including both VIL and ML.
· Recommended WF
· Discuss the proposal

Intel: if smtc only collides with ML, should be a valid case to be accounted in Kp? During ML UE can also measure intra-freq.
MTK: agree with the proposal. To Intel, current assumption is that intra-freq is done outside NCSG, and NCSG is only used for inter-freq requiring NCSG. 
HW: same understanding as MTK.
Apple: the change covers both intra and inter-freq. What Intel proposed is to change the assumption.
E///: similar view as Intel, there are diff views about collision. We can discuss the principle in Rel-18 and apply the conclusion in Rel-17.
Nokia: how can we apply Rel-18 conclusion to Rel-17
Apple: E/// proposal is to enhance NCSG in Rel-18. This is not in Rel-18 WI scope. Even we agree sth in Rel-18 we cannot apply to Rel-17.
MTK: agree with Apple. Rel-18 can be separate. CSSF clause say only case to do intra-freq in NCSG is full overlapping.
CMCC: intra-freq with MG can be measured in NCSG also?
MTK: yes, but this is missed from current spec. This is separate issue.
	Apple: already in current spec
Intel: suggest to keep FFS for both Rel-17 and Rel-18
E///: do we have agreement regarding the assumption? 
MTK: need to check, but this is current spec.
Nokia: agree with E/// that the scenario was not discussed in Rel-17 
QC: we should not change Rel-17 assumption to have parallel measurement 
MTK/HW: same view as QC
Intel: in Rel-17 we only consider collision with VIL. There are different understanding. UE has separate RF chain
E//// CMCC: same as Intel
Apple: this is optimization. Current spec is not broken.  
MTK: suggest to not open for Rel-17, current spec is fine. 
ZTE: suggest to focus on collision with VIL
HW: for CR we focus on VIL and add a note for ML.
· Tentative agreement 
· Option 1: FFS whether measurement without MG can be performed in NCSG simultaneously with other measurements to be performed with NCSG in Rel-17 and/or Rel-18.
· Option 2: keep the current assumption of no simultaneous measurement within NCSG for Rel-17 and FFS for Rel-18.

Issue 2-1-2: Requirements for inter-frequency measurement without MG
· Proposals
· Option 1: For inter-frequency without MG (cl. 9.3.9), define separate NW sync assumption and number of samples for 
· Scenario 1, where inter-frequency SSB is within UE active BWP, and 
· Scenario 2, where UE indicates ‘nogap-noncsg’ for the inter-frequency measurement.
· Recommended WF
· Discuss the proposal


· Tentative agreement 
· Option 1: For inter-frequency without MG (cl. 9.3.9), define separate NW sync assumption and number of samples for 
· Scenario 1, where inter-frequency SSB is within UE active BWP, and 
· Scenario 2, where UE indicates ‘nogap-noncsg’ for the inter-frequency measurement.

Sub-topic 2-2: Con-MG
Issue 2-2-1: MO associated with a MG but measured without MG
· Proposals
· Whether a MO is measured within MG is only determined by the relation with the MG other than the association. 
· For example, when a MO associated with MG1 and doesn’t need to be measured within gap, and 
· the MO is partially overlapping or non-overlapping with the MG1, the MO should be measured outside gap other than within MG1.
· the MO is fully overlapping with the MG1, the MO should be measured within gap.
· Recommended WF
· Discuss the proposal

CATT: association does not mean measurement to be performed within MG. 
E///: agree, and this is something we try to clarify in spec
Nokia: if MO is associated with a gap, then it is measured within the gap
MTK: agree with E///. Association can be configured while BWP is dynamic
ZTE: agree with CATT, this is same as in Rel-15 with one MG. It does not mean all MOs to be measured in MG. No change is needed
Apple: same as Nokia for con-MG. Pre-MG can be discussed 
vivo: support E/// change. 
Intel: support option 2
· Tentative agreement 
· For an MO that can be measured outside MG and associated with an MG, FFS
· Option 1: the MO is always measured within the associated MG
· Option 2: the MO is measured within the associated MG only when it needs to be measured with MG

Issue 2-2-2: MO fully overlapping with the union of the MG1 and MG2
· Proposals
· RAN4 to clarify the MO should be measured within the associated MG in the following cases,
· When a MO is fully overlapping with the associated MG,
· When a MO is partially overlapping with the associated MG and fully overlapping with the union of the ConMGs.
· Recommended WF
· Discuss the proposal

Nokia: in principle ok but we do not need the conditions.
MTK: in principle ok some conditions is missing
E///: this is for all MOs not noly for MO that can be measured outside MG
Apple: for inter-freq same as MTK
QC: not sure if clarification is needed.
Nokia: second bullet should be FFS
CATT: second bullet is after collision handling?
E///: yes
· Tentative agreement 
· the MO should be measured within the associated MG in the following cases,
· When a MO is fully overlapping with the associated MG, or
· FFS: When a MO is partially overlapping with the associated MG and fully overlapping with the union of the ConMGs.
· Whether to clarify this in spec is FFS

Sub-topic 2-3: CRs
R4-2301036	Maintenance core part CR on of MG enh R17
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2881  rev  Cat: F (Rel-17)

					Source: MediaTek inc.
Decision: 		The document is recommended to be Revised.
E////Nokia

R4-2301293	CR on editorial change for CSI-RS based intra-frequency measurements
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2888  rev  Cat: F (Rel-17)

					Source: vivo
Decision: 		The document is recommended to be Agreed.

R4-2301417	CR on R17 Measurement Gap enhancement
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2902  rev  Cat: F (Rel-17)

					Source: ZTE
Decision: 		The document is recommended to be Revised.
QC/Nokia

R4-2301944	CR on pre-MG related requirements
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2956  rev  Cat: F (Rel-17)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Revised.
CATT

R4-2301946	CR on NCSG related requirements
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2958  rev  Cat: F (Rel-17)

					Source: Huawei, HiSilicon
Decision: 		The document is recommended to be Revised.

R4-2302133	CR on ConMGs’ association
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2997  rev  Cat: F (Rel-17)

					Source: Ericsson
Abstract: 
Decision: 		The document is recommended to be Revised.

R4-2302601	CR Removal of editors note from concurrent gaps
					Type: CR		For: Approval
					38.133 v17.8.0	  CR-3042  rev  Cat: F (Rel-17)

					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Decision: 		The document is recommended to be Agreed.

R4-2301038	Maintenance perf part CR on of MG enh R17
					Type: CR		For: Agreement
					38.133 v17.8.0	  CR-2883  rev  Cat: F (Rel-17)

					Source: MediaTek inc.
Decision: 		The document is recommended to be Revised.
QC/Nokia
