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Introduction
This document provides summary for RRM related Tdocs submitted to the following AI
4.4			RRM requirements 	[WI code]		
4.7			Rel-15/16 TEI		[TEI]
Please kindly take following notes for Tdoc handling in this topic thread. 
1. Open issues are based on Discussion papers. 
2. Based on Chair’s guidance, all CRs in this email thread will be first handled in NWM flagging procedure which will be triggered separately.
3. Cat-A CRs will not be handled in the summary document or the NWM flagging procedure.
4. The papers not available (marked as ‘reserved’ or ‘withdrawn’ in Tdoc list) will not be handled in the summary document or the NWM flagging procedure.
Recommended issues for online discussion:
Sub-topic 1-1: Interruption requirements for Rel-16 NeedForGaps
Sub-topic 1-2: Active TCI state list update delay
Sub-topic 1-4: Propagation condition in the RRM test cases with only Es power level (no Noc level)
Sub-topic 1-3: Test configuration for positioning
Topic #1: Open issues
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2400439
	Apple
	Proposal 1: It is proposed to specify the active TCI state list update delay as follows:

“If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall have completed the active TCI state list update by the end of slot n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length and be able to receive scheduled PDSCH with the new target TCI state at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length + ceiling(timeDurationForQCL/14). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3, ceiling(x) is the smallest integer such that ceiling(x)  x, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], and the value of timeDurationForQCL is defined in TS 38.331 [2].”

	R4-2401362
	Huawei, HiSilicon, Qualcomm, Ericsson
	Observation 1: For RRM test cases that only Es power level is configured in test parameters, ‘AWGN’ is not an appropriate propagation condition and needs to be corrected.
Observation 2: In TS 38.521-x, propagation condition ‘No interference’ is defined to describe the test condition when noise and interference is not configured.
Proposal 1: Using ‘No interference’ as propagation condition in the RRM test cases that only Es power level is configured in test parameters.

	R4-2401721
	Nokia, Nokia Shanghai Bell
	1. Update the test case to reflect the UE requirements.

	R4-2400127
	CATT
	Proposal 1: Update the channel bandwidth in each test case to 20MHz, 50MHz and 200MHz for 15kHz, 30kHz and 120kHz SCS respectively. 
Proposal 2: Correct the PRS configuration in accuracy test cases to test different PRS bandwidth. 
Proposal 3: Update the PRS bandwidth in reduced samples test cases to 52PRBs, 48PRBs and 64PRBs respectively to meet the accuracy requirements. 
Proposal 4: Correct the power related parameters in each test case to meet the following condition. 
· Meet the side conditions defined in accuracy requirements in 10.1. 
· For reduced samples, guarantee the difference between SS-RSRP of serving cell and PRS-RSRP of neighbour cell is smaller than 6dB. 
· Align the power related values in different test cases for easy testing and easy maintenance in future. 
Proposal 5: Add the following note to each delay test case in RRC_CONNECTED to indicate the uncertainty caused by inserting measurement report to the TTI of uplink DCCH. 
· NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the time duration above because of TTI insertion uncertainty of the measurement report in DCCH.
Proposal 6: Add the following clarification to each delay test case in RRC_INACTIVE to indicate the time needed to transition to RRC_CONNECTED state to report the measurements. 
· The measurement delay is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRCResumeRequest message to transition to the RRC_CONNECTED state. 
Proposal 7: Update the number of cells provided in DL-TDOA assistance data to 4 in all the RSTD measurement delay test cases.

	R4-2400548
	Qualcomm Incorporated
	Observation: The maintenance issue is related what RAN4 discussed and concluded during R18 NFG discussion. RAN4 already agreed not to change legacy behavior but apply new indication/requirement from R18 UE. 
Observation: Early implementation of R18 NR NFG by R16 UE will follow R18 NFG requirements. Modification or defining new behavior for early implementation of R18 UE will require changing R18 requirement and signaling. It is also too late to introduce new behavior for R18 NR NFG. 
Observation: R18 UE can only indicate no-gap-with-interruption or no-gap-no-interruption when NW enable “needForInterruptionConfigNR” therefore additional “reporting capability request by NW” is not necessary. 
Proposal: R18 NFG early implementation related discussion shall not have spec impact. 
Proposal: Do not introduce new NW request signal for needforinterruption. Follow existing R18 NFG requirements and signalling for early implementation of R18 NFG UE. 
Observation: Since this issue is solved from R18 NFG, it is questionable what is gain to define additional UE/NW behavior for R16 no-gap. As UE vendor, we do not think commercialized or being commercialized R16 UE will make problem in the market due to inter-f or inter-RAT NR measurement without gap. RAN4 let R16 spec issue left as is and start solving issue from R18 when both UE and NW are aligned.
Proposal: The issue is already resolved from R18. Do not further discuss R16 no-gap behavior unless real problem is identified in the R16 market which needs to fix in R16.

	R4-2400977
	Ericsson
	Observation 1: Unclear UE interruption behaviour will result in Rel-16 NeedForGaps useless.
Proposal 1: RAN4 agrees to early implementation of Rel-18 NeedForGaps by Rel-16 UE.

	R4-2401583
	MediaTek inc.
	Observation 1: Option 1 and Option 2 lead to the same consequence.
Observation 2: RAN4 needs to reach a clear consensus on how to revise the spec before agreeing on Option 3.
Proposal 1: No change to Rel-16 spec, i.e., Option 2.


	R4-2402429
	Nokia, Nokia Shanghai Bell, BT Plc., Vodafone, Charter Communications Inc., Deutsche Telekom, TELECOM ITALIA S.p.A., Verizon
	Observation 1: It is not clear how the support of early implementation of the Rel-18 interRAT-NeedForInterruptionNR-r18 may solve the problem of mismatch between UE and network support of interruptions for measurements without gaps.
Proposal 1: For Scenario 1 (LTE – NR inter-RAT measurement): Clarify UE interruptions requirements on serving cells when UE reports interRAT-NeedForGaps-r16= FALSE.
Proposal 2: For Scenario 1 (LTE – NR inter-RAT measurement): Clarify that interRAT-NeedForGaps-r16=FALSE means that the UE support measurement without gaps without interruptions. If a UE is not capable of performing measurements without gaps and without interruption, the UE is required to signal interRAT-NeedForGaps-r16=TRUE. Capture this proposal in the following way:
a.	In Rel-16 clarify the UE behavior with the following note to be added in 36.133:
i.	NOTE 1: If the UE has indicated being able of conducting inter-RAT NR measurement without gaps according to the capability interRAT-NeedForGapsNR-r16=FALSE, the UE is expected to conduct such measurements without gaps and without interruptions.
b.	From Rel-17 and onwards clarify the UE behavior with normative text to be added in 36.133:
i.	Inter-frequency and inter-RAT measurement requirements within this clause rely on the UE being configured with one measurement gap pattern unless the UE has signaled that it is capable according to the capability interFreqNeedForGaps, interRAT-NeedForGap or interRAT-NeedForGapsNR-r16 of conducting such measurements without gaps and without interruptions.
Proposal 3: For Scenario 1 (LTE – NR inter-RAT measurement): Rel-18 explicit signaling is to be introduced allowing interruption for a UE supporting interRAT-NeedForInterruptionNR-r18.
Proposal 4: Send LS to RAN2 informing the agreements and requesting UE capabilities to be updated accordingly.
Observation 2: It is not clear how the support of early implementation of the Rel-18 needForInterruptionConfigNR-r18 may solve the problem of mismatch between UE and network support of interruptions for measurements without gaps.
 For Scenario 2:
Proposal 5: If needForInterruptionConfigNR-r18 is not enabled, the indication of “no-gap” as part of NeedForGapsInfoNR-r16 means no gap and no interruption. Capture this proposal in the following way:
a.	In Rel-16 clarify the UE behavior with the following note to be added in 38.133:
i.	NOTE 1: The UE is expected to indicate ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement if no interruptions are caused for those measurements. If the UE needs interruptions for measurement without gaps, the UE is expected to indicate ‘gap’ via intraFreq-needForGap.
b.	From Rel-17 and onwards clarify the UE behavior with normative text to be added in 38.133:
i.	The UE indicating ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement must not cause interruptions for those measurements. If the UE needs interruptions for measurement without gaps, the UE shall indicate ‘gap’ via intraFreq-needForGap.
Observation 3: For Scenario 2: it was already agreed in Rel-18 that measurements within the active BWP do not cause interruptions.
Proposal 6: For Scenario 2: Specify that a UE shall not indicate support of “no-gap” in the NR UE capability interFrequencyMeas-Nogap-r16 if such measurements without gaps cause interruptions.
Proposal 7: Send LS to RAN2 informing the agreements and requesting UE capabilities and RRC signaling to be updated accordingly.
Observation 4: LTE interFreqNeedForGaps or interRAT-NeedForGaps do not allow interruptions in 36.133.
Observation 5: The requirements in 38.133 define the conditions where interruptions are allowed, without explicitly forbidding interruptions for every requirement.
Observation 6: The need for interruptions was never discussed for Scenario 2 during Rel-16 RRM enhancements for inter-frequency gapless measurements.
Observation 7: During Rel-16 discussion, the need for interruption for Scenario 1 InterRAT NR measurements without gaps was never considered or brought up.
Observation 8: Gapless measurements were never intended to allow UE interruptions
Observation 9: If interruptions were allowed in Rel-16, 3GPP would have not specified NCSG.
Observation 10: If not specified, interruptions due to measurements without gaps could account for 5 to 10% interruption ratio when using 20 ms SMTC periodicity.
Observation 11: If interruptions are allowed for UEs supporting no-gap in Rel-16, the interruptions will impact network KPIs of both LTE and NR base stations supporting Rel-15, Rel-16 and Rel-17 in the field.
Observation 12: In a real deployment an unspecified interruption ratio from unspecified sources may trigger corrective actions.
Observation 13: A NR inter-frequency measurement is defined as “without gaps” for a UE supporting interFrequencyMeas-Nogap-r16 even when the network configures a measurement gap.
Observation 14: The behavior when the network configures measurement gaps is not defined for a UE supporting no-gap and a network configuring a gap.
Observation 15: The network cannot control the UE behavior after it reports interRAT-NeedForGapsNR-r16.
Observation 17: There are no measurement delay requirements associated with gapless measurements performed by UEs supporting interRAT-NeedForGapsNR-r16
Observation 18: If a UE signals no-gap as part of NeedForGapsInfoNR-r16 or NeedForGapNCSG-InfoNR-r17 no interruption is expected by Rel-15 to Rel-17 gNBs.

	R4-2402154
	Huawei, HiSilicon
	Proposal 1: For Scenario 1 (LTE – NR inter-RAT measurement), define new R16 requirements:
If UE indicates interRAT-NeedForGapsNR-r16 for measurement of an NR measurement object, UE shall not cause any interruption for the measurement, provided that SMTC of the NR measurement object is partially or fully overlapping with the configured MG.
Proposal 2: For Scenario 2 (NR measurements without gaps), RAN4 not to change R16 spec.



Open issues summary
Sub-topic 1-1: Interruption requirements for Rel-16 NeedForGaps
WF R4-2321554 proposes to clarify UE interruptions requirements for two scenarios:
· Scenario 1: UE supporting interRAT-NeedForGapsNR-r16 is connected to LTE cell with NR measurement objects 
· Scenario 2: UE supporting nr-NeedForGap-Reporting-r16 is connected to NR cell with NR measurement objects 
Issue 1-1-1: Scenario 1, LTE – NR inter-RAT measurement 
· Proposals
· Option 1 (Nokia, BT, VDF, Charter, DT, TIM, Verizon): 
· [bookmark: _GoBack]Clarify that interRAT-NeedForGaps-r16=FALSE means that the UE support measurement without gaps without interruptions. If a UE is not capable of performing measurements without gaps and without interruption, the UE is required to signal interRAT-NeedForGaps-r16=TRUE.
· In Rel-16 clarify the UE behavior with the following note to be added in 36.133:
· NOTE 1: If the UE has indicated being able of conducting inter-RAT NR measurement without gaps according to the capability interRAT-NeedForGapsNR-r16=FALSE, the UE is expected to conduct such measurements without gaps and without interruptions.
· From Rel-17 and onwards clarify the UE behavior with normative text to be added in 36.133:
· Inter-frequency and inter-RAT measurement requirements within this clause rely on the UE being configured with one measurement gap pattern unless the UE has signaled that it is capable according to the capability interFreqNeedForGaps, interRAT-NeedForGap or interRAT-NeedForGapsNR-r16 of conducting such measurements without gaps and without interruptions.
· Rel-18 explicit signaling is to be introduced allowing interruption for a UE supporting interRAT-NeedForInterruptionNR-r18.
· Option 2 (QC, MTK): 
· No change to Rel-16 spec
· Option 3 (E///): 
· Support early implementation of Rel-18 NeedForGaps by Rel-16 UE.
· Option 4 (HW): 
· Fefine new R16 requirements: If UE indicates interRAT-NeedForGapsNR-r16 for measurement of an NR measurement object, UE shall not cause any interruption for the measurement, provided that SMTC of the NR measurement object is partially or fully overlapping with the configured MG.
· Recommended WF
· Discuss the options.
· Based on the outcome, discuss whether to send LS to RAN2
[bookmark: _Hlk143092912]Issue 1-1-2: Scenario 2, NR intra-RAT measurement
· Proposals
· Option 1 (Nokia, BT, VDF, Charter, DT, TIM, Verizon): 
· If needForInterruptionConfigNR-r18 is not enabled, the indication of “no-gap” as part of NeedForGapsInfoNR-r16 means no gap and no interruption.
· In Rel-16 clarify the UE behavior with the following note to be added in 38.133:
· NOTE 1: The UE is expected to indicate ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement if no interruptions are caused for those measurements. If the UE needs interruptions for measurement without gaps, the UE is expected to indicate ‘gap’ via intraFreq-needForGap.
· From Rel-17 and onwards clarify the UE behavior with normative text to be added in 38.133:
· The UE indicating ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement must not cause interruptions for those measurements. If the UE needs interruptions for measurement without gaps, the UE shall indicate ‘gap’ via intraFreq-needForGap.
· Specify that a UE shall not indicate support of “no-gap” in the NR UE capability interFrequencyMeas-Nogap-r16 if such measurements without gaps cause interruptions.
· Option 2 (QC, MTK, HW): 
· No change to Rel-16 spec
· Option 3 (E///): 
· Support early implementation of Rel-18 NeedForGaps by Rel-16 UE.
· Recommended WF
· Discuss the options.
· To moderator’s understanding, the second bullet of option 1 should be a common understanding in RAN4, but it is related to a different capability and scenario than NeedForGap. 
· Based on the outcome, discuss whether to send LS to RAN2.

Sub-topic 1-2: Active TCI state list update delay
Requirements concerned in this sub-topic
	8.10.6	Active TCI state list update delay
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new target TCI state at the first slot that is after n+ THARQ + +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. Where THARQ, Tfirst-SSB, TSSB-proc and TOk are defined in clause 8.10.3.



· Proposals 
· Option 1 (Apple): 
[image: ]
· Option 2 (OPPO): 
[image: ]
· Option 3 (Nokia): 
[image: ]
· Recommended WF
· Discuss the options

Sub-topic 1-3: Test configuration for positioning 
Issue 1-3-1: PRS BW 
· Proposals
· Option 1 (CATT): 
· Update the channel bandwidth in each test case to 20MHz, 50MHz and 200MHz for 15kHz, 30kHz and 120kHz SCS respectively.
· Correct the PRS configuration in accuracy test cases to test different PRS bandwidth.
· Update the PRS bandwidth in reduced samples test cases to 52PRBs, 48PRBs and 64PRBs respectively to meet the accuracy requirements.
· Recommended WF
· Discuss option 1. Companies can directly comment on the CR R4-2400128
Issue 1-3-2: Power related parameters 
· Proposals
· Option 1 (CATT): 
· Correct the power related parameters in each test case to meet the following condition. 
· Meet the side conditions defined in accuracy requirements in 10.1. 
· For reduced samples, guarantee the difference between SS-RSRP of serving cell and PRS-RSRP of neighbour cell is smaller than 6dB. 
· Align the power related values in different test cases for easy testing and easy maintenance in future. 
· Recommended WF
· Discuss option 1. Companies can directly comment on the CR R4-2400128
Issue 1-3-3: Reporting delay in test requirements 
· Proposals
· Option 1 (CATT): 
· Add the following note to each delay test case in RRC_CONNECTED to indicate the uncertainty caused by inserting measurement report to the TTI of uplink DCCH. 
· NOTE:	The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the time duration above because of TTI insertion uncertainty of the measurement report in DCCH.
· Add the following clarification to each delay test case in RRC_INACTIVE to indicate the time needed to transition to RRC_CONNECTED state to report the measurements. 
· The measurement delay is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 1, and starts to send preambles on the PRACH for sending the RRCResumeRequest message to transition to the RRC_CONNECTED state.
· Recommended WF
· Discuss option 1. Companies can directly comment on the CR R4-2400128
Issue 1-3-4: Number of configured cells in RSTD measurement 
· Proposals
· Option 1 (CATT): 
· Update the number of cells provided in DL-TDOA assistance data to 4 in all the RSTD measurement delay test cases.  
· Recommended WF
· Discuss option 1. Companies can directly comment on the CR R4-2400128

Sub-topic 1-4: Propagation condition in the RRM test cases with only Es power level (no Noc level)
· Proposals
· Option 1 (HW, QC, E///): 
· [bookmark: _Hlk143075602]Use ‘No interference’ as propagation condition in the RRM test cases that only Es power level is configured in test parameters.
· Recommended WF
· Discuss option 1. Companies can directly comment on the CR R4-2401363

Sub-topic 1-5: Update of test case for MAC-CE based TCI state switch delay 
· Proposals
· Option 1 (Nokia): 
· Update the test case to reflect the UE requirements.
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· Recommended WF
· Discuss the proposed change. Companies can directly comment on the CR R4-2401722

image1.png
.8.10.6 Active TCI state list update delay .

If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE
shall have completed the active TCI state list update by the end of slot n+ Trarg +3 N:l':,‘:fmme'“ +TO™*(Thirst.ssB + Tssp-
woc) | NR slot length and be able to receive scheduled PDCCH to-schedule PDSCH with the new target TCI state at the
first slot that is after n+ Trarg Jr3N;1L:,l:f’"""e’pl +TOx*(Tésst-558 + TssB-proc) / NR slot length +
ceiling(timeDurationForOCL/14). Where Tuarq, Ttirst-ssB, TssB-proc and TOx are defined in clause 8.10.3. ceiling(x) is the
smallest integer such that ceiling(x) > x, timeDurationForQCL is the time required by the UE to perform PDCCH
reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26]
and the value of timeDurationForQCL is defined in TS 38.331 [2]. «
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.8.10.6 Active TCI state list update delay.
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE for activation/deactivation of UE-specific
PDSCH TCI state and active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH
with the new target TCI state at the first slot that is after n+ Traarq +3Nzﬁ}:ﬁame'“ +TOx*(Téirst-s58 + Tssa-proc) / NR slot
length. Where Trarq, Tfirst-ss8, Tsss-proc and TOx are defined in clause 8.10.3
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.8.10.6 Active TCI state list update delay.

If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update as defined in
clause 6.1.3.14 of TS 38.321 [7] at slot n, UE shall be able to receive PDCCH to-schedule PDSCHbe scheduled with
PDSCH with the new target TCI state by PDCCH that is received earliest at the first slot that is after n+ Trarq

3NN 4 TOH(Teisesss + Tssa-pmoc) / NR slot length. Where Triarg, Téisessa, Tssp-proc and TOg are defined in clause

8.10.3..
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The test consists of two time periods, T1 and T2. Figure A.7.5.8.1.1.1-1 and Figure A.7.5.8.1.1.1-2 show the Time
multiplexed (allocation in Frequency is symbolic) downlink transmissions from each Angle of Arrival. During T1 only
SSB to which PDCCH-TCI-state0 is QCL’d is transmitted. At the beginning of T2, the SSB corresponding to TCI state
1 starts transmitting. The UE is configured to provide periodic L1-RSRP reports with a periodicity of 1280ms or less. In
slot n which is within 1280ms of the last transmission of the RS resource for beam reporting or measurements, and UE
providing L1-RSRP report with results for both SSB0 and SSB1, UE receives a MAC-CE command indicating a switch
to TCI state 1. rci-PresentInDCI is not configured in the PDSCH configuration, i.e. TCI state for the PDSCH is
identical to the PDCCH TCI state -





