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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]Some of the Rel-17 WI were closed in previous meetings. However, there are some remaining issues that needs to be addressed. As per chairman TDoc guidance, this contribution covers following topics. 
· Rel-17 MG enhancements
· [bookmark: _Hlk118538636]Rel-17 NR positioning RRM impact
· Rel-17 FeRRM - PUCCH SCell activation
The open issues identified in the relevant WI WF are addressed in this contribution.
2 Rel-17 MG enh.
2.1 Con-MGs
In last meeting, an open issue on Pre-MG’s association for Rel-18 FeMG was discussed. From our understanding, the association rule is unclear from Rel-17 Con-MGs[1].
	Ran4 #99
Agreement:
· Introduce the association between measurement gap and dedicated use case(s). 
· FFS how to handle the case when the association is not provided.
· Inform RAN2 that the measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS

RAN4 #100
Issue 2-1: UE behavior without association between gap and dedicated use cases
GTW Agreement:
· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.

Issue 2-4: Association between frequency layers and MG 
Agreement:
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers of the same or different use cases, while one frequency layer can only be associated to a single MG.




The main purpose to introduce the association is to align the understanding between NW and UE with which frequency layer is measured within which MGs. The above agreements mainly focus on the frequency layer which needs to be measured within MG differentiate to be measured in which MG. However, we understand no clear rule is defined for the following scenarios.
MO associated with an MG but measured without MG
From our understanding, whether an MO should be measured within gap only depends on the measurement type, such as whether SSB is within the active BWP other than whether NW configures the association. Thus, we propose to further confirm that when an MO doesn’t need to be measured within MG, the MO should be measured outside MG regardless of configured association. 
[bookmark: _Ref118301419][bookmark: _Ref118628859]Proposal 1: When an MO associated with MG1, and doesn’t need to be measured within gap, and
· when the MO is partially overlapping or non-overlapping with the MG1, the MO should be measured outside gap.
· when the MO is fully overlapping with the MG1, the MO should be measured within gap.

MO fully overlapping with the union of the MG1 and MG2
The 2nd case is when NW configures an association of MG1 to an MO, if the MO doesn’t need to be measured within MG but fully overlapping with the union of the MG1 and MG2, the MO should be performed measurement within the MG1. If NW doesn’t configure the association to the MO, there is no measurement requirement for this MO. The MO doesn’t need to be counted into the CSSF for any MG.
[image: ]
Figure 1. MO is fully overlapping with the union of Con-MGs
[bookmark: _Ref118301439]Proposal 2: RAN4 to clarify the following cases in Rel-17 Con-MGs WI,
· When an MO is fully overlapping with the union of the ConMGs, if NW configures an association to the MO, the MO should be measured within the associated MG regardless of whether the MO needs to be measured within gap. 
· When an MO is non-overlapping or partially overlapping with the union of the ConMGs, if NW configures an association to the MO and the MO doesn’t need to be measured within gap, the MO should be measured outside the gap.
2.2 NCSG
In RAN4 #104 meeting, it was agreed to define inter-RAT LTE measurement without gap requirement[2].
	NR-LTE inter-RAT measurement with ‘nogap-noncsg’
Agreements
· Define requirements for NR – LTE inter-RAT measurement without gap (UE reports ‘nogap-noncsg’ for inter-RAT measurement).


From our understanding, this NCSG inter-RAT LTE measurement without gap requirement is called as case b-1 in Rel-18 FeMG WI and the UE behaviour is very similar as Rel-18 inter-RAT LTE measurement without gap for DSS(case b-2). To avoid the duplicate discussion in different WIs, it’s better to merge the inter-RAT EUTRAN without gaps into Rel-18 MG enh. WI instead of the NCSG maintenance.
[bookmark: _Ref115028512]Proposal 3: Considering the time budget for Rel-17 maintenance, RAN4 to further discuss to define inter-RAT E-UTRAN measurement without gap in which release, Rel-17 NCSG maintenance or Rel-18 inter-RAT measurement without gap.
[bookmark: _Ref118629109]Proposal 4: RAN4 to reuse the inter-RAT LTE measurement without gap’s agreements in Rel-18 FeMG for Rel-17 NCSG inter-RAT LTE measurement without gap.
We think the same proposals in Rel-18 inter-RAT LTE measurement without gap can also be applied here. The detail analysis can refer on our tdoc for Rel-18 inter-RAT measurement without gap.
[bookmark: _Ref115028501][bookmark: _Ref115028519]Observation 1: There is no searcher limitation for LTE measurement without gap together with NR measurement in EN-DC.
[bookmark: _Ref118628882]Proposal 5:  Inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation. 
[bookmark: _Ref115028522]Proposal 6: When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected.
[bookmark: _Ref115028526]Proposal 7: When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, scheduling restriction is expected, such as UE performing measurements in TDD bands or with different SCS.
[bookmark: _Ref115028531][bookmark: _Ref118413177]Proposal 8: RAN4 to discuss how to apply the scheduling restriction based on LTE measurement RSs, such as 1 symbol before and after the CRS symbols.
[bookmark: _Ref115039446]Proposal 9: The inter-RAT E-UTRAN measurement without gaps should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement. 
[bookmark: _Ref115039451]Proposal 10: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT E-UTRAN measurement without gap.
[bookmark: _Ref115028542]Proposal 11: RAN4 to introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap. The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
[bookmark: _Ref115028546]Proposal 12: The scaling factor for inter-RAT E-UTRAN measurement without gap equals to the total number of frequency layers for E-UTRAN measurement without gap.
3 Rel-17 NR positioning 
In this section open issues identified in WF documents from the positioning discussions in RAN4#104-e are addressed [2][3].
# Reduced number of samples for positioning measurement
RAN4#104e discussed issues related to power difference condition for latency reduced positioning measurement and identified the following options FFS.
Number of samples (Ns) if the condition on power difference is not satisfied
· Option 1: 
· Ns = 2
· Option 2: 
· If the UE that supports M-sample positioning measurements (FG 27-3-1) receives a location request with requestedDL-PRS-ProcessingSamples = 1, the UE assumes that it does not need an extra sample for Rx AGC.
· In that case, if the neighbor cell PRS RSRP is more than [6] dB higher than the serving cell SSB RSRP, the UE is allowed two extra samples (Nsample = 3) to complete the measurement.
This issue was extensively discussed in couple of previous meetings, and it was agreed that the UEs supporting supportedDL-PRS-ProcessingSamples capability may be requested by LMF to perform PRS measurement with reduced number of samples. It was further agreed that when UE receives such a request from LMF, UE performs PRS measurement with 1 sample provided the following conditions are met:
· PRS bandwidth is within active/initial bandwidth part,
· Magnitude of different between the serving cell’s SS-RSRP and neighbour cell’s PRS-RSRP is within [6]dB.
If these conditions are not met, then it was agreed to allow UE to perform 2 sample PRS measurement to reduce the positioning measurement latency. Taking more than 2 samples does not really contribute to latency reduction in comparison to legacy 4 sample-based measurement. In our view to address the need of latency reduction, RAN4 shall uphold agreements reached in the previous meetings on number of samples UE may consume for positioning measurements for latency reduce positioning and do not increase the number of samples as proposed in option 2.
[bookmark: _Ref118628955]Proposal 13: Uphold agreements reached in the previous meetings on number of samples UE may consume for positioning measurements when UE is capable of supporting supportedDL-PRS-ProcessingSamples and is requested by LMF to perform PRS measurement with reduced number of samples.
RAN4#104e also discussed whether to introduce a separate UE capability for latency reduced positioning measurement within MG and outside of MG. RAN4 has already agreed on the conditions that shall be met to perform PRS measurement with reduced number of samples. The condition is irrespective of whether the PRS is measured within MG or without MG. It is therefore, in our view, defining a separate UE capability for latency reduced positioning measurement within MG and outside of MG is not needed.
[bookmark: _Ref118628961]Proposal 14: Do not define separate UE capability for latency reduced positioning measurement within MG and without MG. 
# Measurement period for multiple PFLs outside measurement gap
RAN4#104e discussed issues related to PRS measurement period outside of the measurement gap. As an output of the discussions, the following agreement was reached:
Agreements:
· Single PFL is measured by the UE within PPW.
The issue related to when UE is configured to measure PRS resources in multiple PFLs outside of the measurement gap was also discussed and the following proposals were identified FFS:
Proposal 1: 
When the UE is configured to measure multiple PFLs without measurement gaps,
· If the UE supports DL-PRS processing component 2b (N2, T2) on all the activated PPWs. the measurement period is the maximum measurement period across layers
· The starting point of the measurement period for each PFL would be different depending on the corresponding PPW slot offset (activated PPWs cannot overlap in time)
· The overall measurement period ends when the measurement periods for all the PFLs have ended.
· Otherwise, the measurement period requirement is based on the sum-approach as for measurements within gap.
· Proposal 2: 
· If there are more than one PFLs within an active BWP, it is up to UE implementation to choose one PFL to measure, and no measurement requirements would apply.
· Define requirements for multiple PFLs as 
· sum(Tmeas,i) + (L-1)*max(Teffect,i), if multiple PFLs are in Case 1 (same as measurement within MG)
· max(Tmeas,i + Tuncertainty,i), if multiple PFLs are in Case 2, where Tuncertainty,i is the time from the start of the first PPW occasion for PFL#i to the start of measurement period.
It was agreed in the last meeting, a UE can measure single PFL during a PPW and based on RAN1 agreement, a total to 4 PPWs (not overlapping in time) can be configured for PRS measurement outside of the measurement gap. These agreements allow a UE to be configured to measure multiple PFLs for gapless positioning measurements. To define measurement period requirement for PRS measurement without measurement gap, PRS processing capability of the UE shall be taken into account as proposed in proposal 1 and proposal 2 above. Depending on its capability UE may process received PRS outside of the PPW or inside of the PPW. If the received PRS is processed outside of the PPW the measurement period for gapless PRS measurement can be defined similar to PRS measurement within measurement gap, as the measurement period should also take the processing time into account. If the received PRS is processed within the PPW, we agree that max approach shall be taken to define the measurement period for positioning measurements performed outside of the measurement gap.
[bookmark: _Ref118628967]Proposal 15: For UEs capable of processing received PRS within PPW, max approach shall be taken to define measurement period requirement for positioning measurements performed outside of the measurement gap.
[bookmark: _Ref118628972]Proposal 16: For UEs not capable of processing received PRS within PPW, sum approach (similar to measurement period for positioning measurement within measurement gap) shall be taken to define measurement period requirement for positioning measurements performed outside of the measurement gap.
# Applicability of PRS measurements without gaps under gap configuration/activation
RAN4#104e discussed issues related to applicability of PRS measurement requirements when UE is configured to perform positioning measurement without measurement gap and reached to the following agreements:
Agreements:
· For PRS measurement outside MG, the measurement requirements apply provided that no MG is activated during the measurement period. 
· Where MG includes pre-configured gap for positioning and any other measurement gaps used for positioning.
FFS PRS measurement within gap

Issues related to measurement requirement applicability when UE is configured with both PPW, and measurement gap was also discussed and identified FFS with the following two options:

Proposal 1: 
· If the network configures/activates measurement gaps applicable for positioning measurements and activates PPWs simultaneously
· Positioning measurements within measurement gaps are prioritized over measurements within PPW.
· Measurement period requirement for measurements with gaps apply.
· Measurement period for gapless measurements is extended by an unspecified amount of time.
Proposal 2: 
· 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.
In our view when a UE is configured with both PPW and measurement gap for positioning measurement, the UE may identify PFLs that can be measured within measurement gap and PFLs that can be measured without measurement gap. The total measurement period in this scenario shall be the sum of gap-based measurement period and gap-less measurement period.
[bookmark: _Ref118628977]Proposal 17: When both PPW and measurement gap are configured to UE, UE shall determine PFLs to be measured within measurement gap and PFLs to be measured without measurement gap and measurement period shall be defined as the sum of gap-based measurement period and gap-less measurement period.
# PRS collision with PDSCH in RRC_INACTIVE state
In the last meeting following two options were agreed FFS.
Way forward:
Option 1:
· For PRS collision with PDSCH in RRC inactive state, in order not to miss paging, 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: 
· When the UE is performing positioning measurements in inactive state, if the UE determines that other higher priority DL signals/channels collide with PRS (as defined previously by RAN4) later than [N symbol/T ms] before the collision starts, the UE is not required to receive the other higher priority DL signals/channels and may receive the PRS resources (RAN1 conclusion)

In our view option 1 is favorable in comparison to option 2 in the way forward list above. The paging is important, and UE shall prioritize it over PRS reception when it is in RRC_INACTIVE mode. In case of collision between PDSCH and PRS, the measurement period for PRS can be extended.
[bookmark: _Ref118628982]Proposal 18: In RRC_INACTIVE mode if there is a collision between PDSCH and PRS resources, UE shall prioritize reception of PDSCH over PRS resources.
4 Rel-17 FeRRM - PUCCH SCell activation 
Interruption delay requirement during PUCCH SCell activation   
In last meeting RAN4 agreed that there can be interruption on other serving cells during RACH on PUCCH SCell if the UE does not support parallelTxPRACH-SRS-PUCCH-PUSCH/ parallelTxMsgA-SRS-PUCCH-PUSCH-r16 (as the UE cannot transmit PRACH on one carrier and PUCCH/PUSCH/SRS on another carrier). However, the interruption length is not agreed, and it is FFS. 

Since the interruption is due to PRACH transmission, interruption length depends on the PRACH transmission duration. Further, PRACH transmission duration depends on the preamble format and the preamble length. In NR, since multiple preamble formats and multiple preamble lengths are possible, defining a separate interruption length for each preamble format may take too much of specification work. On the other hand, if we define a single interruption length, due to large variation in preamble sequence lengths, same interruption length may not be suitable for all the scenarios. 
Considering these two aspects of not over specifying and not under specifying, we think it would be reasonable to define something called different interruption groups with each interruption group having different interruption length for each group. 
The existing PRACH preamble formats based on their PRACH preamble format lengths, can be grouped into 4 interruption groups.
If PRACH transmission duration is less than 0.5 ms, then interruption length for all preambles mapping to this interruption group can be equal to 0.5ms. The PRACH transmission duration less than 0.5ms will be used primarily in FR2 and all the preamble formats of A1, A2, A3 and B1, B2, B3, B4 and C0, C1 can be mapped into this group.
For PRACH transmission duration is more than 0.5ms and less than or equal to 1ms, then interruption length is 1ms. Based on the PRACH transmission time, preamble format 0 and 3 can be mapped to this interruption group. 
For PRACH transmission duration is more than 1 ms and less than or equal to 3 ms, then interruption length is 3ms. Based on the PRACH transmission time, preamble format 1 can be mapped to this interruption group.
For PRACH transmission duration is more than 3 ms and less than or equal to 5 ms, then interruption length is 5ms. Based on the PRACH transmission time, preamble format 2 can be mapped to this interruption group.
[bookmark: _Ref118629015]Proposal 19: RAN4 to define 4 different interruption groups with each group having different interruption length.
[bookmark: _Ref118629018]Proposal 190: RAN4 to agree on following interruption length
· For preambles format A1, A2, A3, B1, B2, B3, B4, C0 and C1, the interruption length is 0.5ms.
· For preambles format 0 and 3, the interruption length is 1ms.
· For preambles format 1, the interruption length is 3ms.
· For preambles format 2, the interruption length is 5ms.
CSI report issue in PUCCH SCell activation delay requirements 
PUCCH SCell activation delay requirement when PUCCH SCell is activated alone is copied below for reference. We think the CSI reference resource availability and CSI report resource availability have impact on the requirement.

Tdelay_PUCCH_SCell = Tactivation_time + [X] + max ((TFirst_available_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after 
Where:
-	Tactivation_time is the SCell activation delay in millisecond as specified in section 8.3.2.
-	[X] sample measurement time is introduced in FR2 when PL-RS of target PUCCH SCell is known
-	FFS under what condition the [X] = 0 or [X] = 5
-	TFirst_available_CSI: the delay uncertainty in acquiring the first available downlink CSI reference resource. 
-	TCSI_processing: the UE processing time for CSI reporting.
-	TCSI_reporting_after: the delay uncertainty in acquiring the first available CSI reporting resource after T3 
-	T1 is the delay uncertainty in acquiring the first available PDCCH triggered PRACH occasion in the PUCCH SCell after Tactivation_time.
-	T1 is up to the summation of a delay uncertainty for reception of PDCCH order, SSB to PRACH occasion association period and 10 ms, where SSB to PRACH occasion association period is defined in the table 8.1-1 of TS 38.213
-	T2 is the delay from slot n + (THARQ + Tactivation_time +T1)/NR slot length until UE has obtained a valid TA command for the target PUCCH Scell being activated. Slot n is the slot where the UE receives PUCCH SCell activation command.
-	T3 is the delay for applying the received TA for uplink transmission on target PUCCH SCell being activated, and greater than or equal to k+1 slot, where k is defined in clause 4.2 in TS 38.213.
For different timeline of CSI reference resource available and CSI report resource available, we analyze the requirements for different scenarios as shown in the figure 1. In the figure 1, X1 represents 1st CSI reference resource available and X2 represents 2nd CSI reference resource available after CSI activation. Y1 represents 1st CSI report resource available and Y2 represents 2nd CSI report resource available after CSI activation. 
[image: Shape
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Figure 1: Example illustration of problem
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In general, CSI report computed at time X1 using CSI reference resource at X1 is transmitted at next available CSI report instance time Y1 (where Y1>X1). After CSI report transmission at time instance Y1, UE is configured with another CSI report instance Y2 after configuring CSI reference resources at X2, where Y2>X2>Y1>X1. 

In the example shown in figure 1, in scenario a, after CSI report is ready, UE transmits CSI report at 1st available CSI reporting resource at Y1.  In scenario b, after CSI report is ready, UE waits till T1+T2+T3 to transmit CSI report at 1st available CSI reporting resource at Y2 (that is after T1+T2+T3). In scenario c, after CSI report is ready, there is a CSI reporting resource and UE do not have valid TA to transmit CSI report on the CSI reporting resource at Y1. In this case, UE may use same CSI report at next available CSI report availability or UE may have computed the new CSI report before next available CSI report resource available. The existing requirement mentions about only the first available CSI reference resource to compute the CSI report and there is NO guarantee that the first available CSI reference resource is always the latest CSI reference the UE uses for computing and transmitting the CSI report. In this scenario, as per the existing requirement, which CSI reference UE uses for transmitting the CSI report to gNB not clear.  

Existing RRM requirements will work in scenario a and scenario b. However, for scenario c, UE behaviour is unclear whether UE will transmit CSI report using first available CSI reference resource or using the latest available CSI reference resource before the reporting resource. To avoid ambiguity, we think the clarification on UE behaviour is needed. 

We think the UE should use the latest available CSI reference for the CSI report computation and the same report shall be sent to NW. In some scenarios based on the configuration of timeRestrictionForChannelMeasurements, UE could also use previous instances of CSI reference resources available. 

In the scenario c, when UE computes CSI report (e.g., CSI report 1) using CSI reference resource at X1 and process the CSI within TCSI_processing and if the UE do not complete the Timing Advance acquisition and application using random access procedure before Y1 (i.e., Y1<T1+T2+T3), UE cannot transmit the CSI report on CSI report resource available at Y1. However, what to do with the CSI report in this case not clear.  One possible way of handling this CSI report is to store the CSI report and time stamp of the CSI computation and use this for future reporting purposes.  UE storing CSI report may be helpful, in case UE do not receive a CSI reference resource before next available CSI report resource. When UE uses an old CSI report, it is important to determine whether the CSI report is still relevant or not. We believe, using existing mechanisms, UE could determine the relevance or validity of stored CSI report before sending it. 

At X2 (i.e., 2nd availability of CSI reference resource), UE receives CSI reference resource and computes the CSI report (e.g., CSI report 2) and update the buffer of CSI report and the time stamp of the update. Difference between Y2 (i.e., the time of CSI report resource availability) and time stamp of CSI report computed and updated (e.g., CSI reference resource reception time + CSI processing time) may be called as validity time of CSI report (Tvalidity_CSIreport). 

At Y2, if Y2 > T1+T2+T3, UE sends the latest CSI report stored in the buffer. 

If there is no CSI reference resource available between X1 and Y2, and the duration between X1 and Y2 is less than a threshold, UE could use the CSI report stored (computed using CSI reference resource at X1) in the UE. 

At Y2, we think UE shall send the latest CSI report if the Tvalidity_CSIreport is less than a Threshold 1 (Thr1). 
Else, we think UE shall wait for the next available CSI reference resource for next CSI report computation and send CSI report at next available CSI report resource availability (i.e., Y3, the 3rd CSI report resource availability), if the Tvalidity_CSIreport is less than threshold 1. Threshold 1 can be the configurable parameter in the CSI resource setting when timeRestrictionForChannelMeasurements is configured. 

Based on the above discussion we think PUCCH SCell activation delay can be represented as 
Tdelay_PUCCH_SCell = Tactivation_time + X + max ((TLast_Valid_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after
Where:
-	Tactivation_time is the SCell activation delay in millisecond.
-	X sample measurement time is introduced in FR2 when PL-RS of target PUCCH SCell is known
· if the UE maintains or keeps track of PL-RS in target PUCCH SCell, X is considered as 0
· if the UE do not maintain or do not keep track of PL-RS in target PUCCH SCell, X is considered as 5
-	TLast_Valid_CSI: the delay uncertainty in acquiring the downlink CSI reference resource which is the last CSI reference resource associated with the first available CSI report resource after T1+T2+T3. 
-	TCSI_processing: the UE processing time for CSI reporting.
-	TCSI_reporting_after is the delay uncertainty in acquiring the first available CSI reporting resource after T3 

[bookmark: _Ref118628993]Proposal 21: PUCCH SCell activation delay requirement shall be corrected as following.
Tdelay_PUCCH_SCell = Tactivation_time + X + max ((TLast_Valid_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after
Where:
-	Tactivation_time is the SCell activation delay in millisecond.
-	X sample measurement time is introduced in FR2 when PL-RS of target PUCCH SCell is known
· if the UE maintains or keeps track of PL-RS in target PUCCH SCell, X is considered as 0
· if the UE do not maintain or do not keep track of PL-RS in target PUCCH SCell, X is considered as 5
[bookmark: _Hlk118663782]-	TLast_Valid_CSI: the delay uncertainty in acquiring the downlink CSI reference resource which is the last CSI reference resource associated with the first available CSI report resource after T1+T2+T3. 
-	TCSI_processing: the UE processing time for CSI reporting.
-	TCSI_reporting_after is the delay uncertainty in acquiring the first available CSI reporting resource after T3.

Since the same principle is used to derive the PUCCH SCell activation delay with multiple DL SCells, we think same correction may be needed there too.

[bookmark: _Ref118629010]Proposal 22: RAN4 to agree the same correction to be applicable for the PUCCH SCell activation delay with multiple DL SCells.

5 Summary and Conclusion
In the contribution, we discuss the remaining issues for Rel-17 MG enh, positioning and Further RRM enhancements Wis and made following proposals:
Proposals for Rel-17 MG enhancements:
Observation 1: There is no searcher limitation for LTE measurement without gap together with NR measurement in EN-DC.
Proposal 1: When an MO associated with MG1, and doesn’t need to be measured within gap, and
· when the MO is partially overlapping or non-overlapping with the MG1, the MO should be measured outside gap.
· when the MO is fully overlapping with the MG1, the MO should be measured within gap.
Proposal 2: RAN4 to clarify the following cases in Rel-17 Con-MGs WI,
· When an MO is fully overlapping with the union of the ConMGs, if NW configures an association to the MO, the MO should be measured within the associated MG regardless of whether the MO needs to be measured within gap. 
· When an MO is non-overlapping or partially overlapping with the union of the ConMGs, if NW configures an association to the MO and the MO doesn’t need to be measured within gap, the MO should be measured outside the gap.
Proposal 3: Considering the time budget for Rel-17 maintenance, RAN4 to further discuss to define inter-RAT E-UTRAN measurement without gap in which release, Rel-17 NCSG maintenance or Rel-18 inter-RAT measurement without gap.
Proposal 4: RAN4 to reuse the inter-RAT LTE measurement without gap’s agreements in Rel-18 FeMG for Rel-17 NCSG inter-RAT LTE measurement without gap.
Proposal 5:  Inter-RAT LTE measurement without gap can be performed in parallel with NR measurement without searcher limitation.
Proposal 6: When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, no scheduling restriction is expected.
Proposal 7: When the target inter-RAT E-UTRAN frequency layers belong to an inter-band with the serving cells, scheduling restriction is expected, such as UE performing measurements in TDD bands or with different SCS.
Proposal 8: RAN4 to discuss how to apply the scheduling restriction based on LTE measurement RSs, such as 1 symbol before and after the CRS symbols.
Proposal 9: The inter-RAT E-UTRAN measurement without gaps should be performed outside the SMTC/SSB to avoid the performance degradation to legacy NR intra-frequency measurement without gap and L1-RSRP measurement.
Proposal 10: Both NW and UE shall have the same understanding on the measurement occasions for Inter-RAT E-UTRAN measurement without gap.
Proposal 11: RAN4 to introduce an effective measurement window for inter-RAT E-UTRAN measurement without gap. The effective measurement window can be defined based on measurement duration, measurement periodicity and offset.
Proposal 12: The scaling factor for inter-RAT E-UTRAN measurement without gap equals to the total number of frequency layers for E-UTRAN measurement without gap.
Proposals for Rel-17 NR positioning: 
Proposal 13: Uphold agreements reached in the previous meetings on number of samples UE may consume for positioning measurements when UE is capable of supporting supportedDL-PRS-ProcessingSamples and is requested by LMF to perform PRS measurement with reduced number of samples.
Proposal 14: Do not define separate UE capability for latency reduced positioning measurement within MG and without MG.
Proposal 15: For UEs capable of processing received PRS within PPW, max approach shall be taken to define measurement period requirement for positioning measurements performed outside of the measurement gap.
Proposal 16: For UEs not capable of processing received PRS within PPW, sum approach (similar to measurement period for positioning measurement within measurement gap) shall be taken to define measurement period requirement for positioning measurements performed outside of the measurement gap.
Proposal 17: When both PPW and measurement gap are configured to UE, UE shall determine PFLs to be measured within measurement gap and PFLs to be measured without measurement gap and measurement period shall be defined as the sum of gap-based measurement period and gap-less measurement period.
Proposal 18: In RRC_INACTIVE mode if there is a collision between PDSCH and PRS resources, UE shall prioritize reception of PDSCH over PRS resources.
Proposals for Rel-17 FeRRM - PUCCH SCell activation 
Proposal 19: RAN4 to define 4 different interruption groups with each group having different interruption length.
Proposal 190: RAN4 to agree on following interruption length
· For preambles format A1, A2, A3, B1, B2, B3, B4, C0 and C1, the interruption length is 0.5ms.
· For preambles format 0 and 3, the interruption length is 1ms.
· For preambles format 1, the interruption length is 3ms.
· For preambles format 2, the interruption length is 5ms.
Proposal 21: PUCCH SCell activation delay requirement shall be corrected as following.
Tdelay_PUCCH_SCell = Tactivation_time + X + max ((TLast_Valid_CSI + TCSI_processing), (T1+T2+T3)) + TCSI_reporting_after
Where:
-	Tactivation_time is the SCell activation delay in millisecond.
-	X sample measurement time is introduced in FR2 when PL-RS of target PUCCH SCell is known
· if the UE maintains or keeps track of PL-RS in target PUCCH SCell, X is considered as 0
· if the UE do not maintain or do not keep track of PL-RS in target PUCCH SCell, X is considered as 5
-	TLast_Valid_CSI: the delay uncertainty in acquiring the downlink CSI reference resource which is the last CSI reference resource associated with the first available CSI report resource after T1+T2+T3.. 
-	TCSI_processing: the UE processing time for CSI reporting.
-	TCSI_reporting_after is the delay uncertainty in acquiring the first available CSI reporting resource after T3.
Proposal 22: RAN4 to agree the same correction to be applicable for the PUCCH SCell activation delay with multiple DL SCells.
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