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8.1 Maintenance on Artificial Intelligence (AI)/Machine Learning (ML) for NR Air Interface
Note: Maximum one contribution per company/organization/university. For efficient review, please use the following sections in your contribution corresponding to the maintenance issues, if any:
· Specification support for beam management
· Specification support for positioning accuracy enhancements
· Specification support for CSI prediction
[124-R19-AI/ML] Email discussion on AI/ML – Juan (Qualcomm)
· To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc 

R1-2601496	Session Notes of AI 8.1	Ad-Hoc Chair (Ericsson)

R1-2600092	Maintenance of Rel-19 AI/ML for air interface	Huawei, HiSilicon
R1-2600267	Discussion on maintenance of AI for Air Interface	ZTE Corporation, Sanechips
R1-2600287	Maintenance on Rel-19 AI/ML for NR air interface	CATT
R1-2600472	Maintenance on AI/ML for NR Air Interface	vivo
R1-2600528	Maintenance on Rel-19 AI/ML	InterDigital, Inc.
R1-2600624	Maintenance for AI/ML for NR Air Interface	Google
R1-2600654	Remaining Issues on AIML for NR Air Interface	NEC
R1-2600723	Remaining issue on AI/ML for NR Air Interface	Samsung
R1-2600736	FL summary #0 for AI/ML in beam management	Moderator (Samsung)
R1-2600737	FL summary #1 for AI/ML in beam management	Moderator (Samsung)
R1-2600982	Maintenance on AI/ML for NR Air Interface	Sharp
R1-2601043	Remaining Issues of Rel-19 AIML for NR Air Interface	Ericsson
R1-2601082	Maintenance on AI/ML for NR Air Interface	Nokia


Specification support for beam management
R1-2600736	FL summary #0 for AI/ML in beam management	Moderator (Samsung)
R1-2600737	FL summary #1 for AI/ML in beam management	Moderator (Samsung)

Agreement:
The following TP for TS 38.214 Clause 5.2.1.4.2 for Rel-19 is endorsed. 
The corresponding final CR for Rel-19, TS 38.214  in R1-26xxxx is endorsed. 
Reason for change: There is a bracket related to Set A description. Report quantity name and RRC parameters name are not aligned with the latest TS38.331.
Summary of change: Remove the bracket related to Set A description and align the report quantity name and RRC parameters name.
Consequences if not approved: The description related to Set A is unclear.

	5.2.1.4.2	Report quantity configurations
<omitted texts>
If the UE is configured with a CSI-ReportConfig with reportQuantity-r19 set to 'p-cri-r19p-CRI-r19', 'p-cri-RSRP-r19p-CRI-RSRP-r19', 'p-ssb-index-r19p-SSB-Index-r19' or 'p-ssb-index-RSRP-r19p-SSB-Index-RSRP-r19', and with nrofreportedpredictedrs-r19nrofReportedPredictedRS-r19 and/or nroftimeinstance-r19nrofTimeInstance-r19, the following applies:
· the UE is not required to update measurements for more than 64 CSI-RS or SSB resources given by resourcesForChannelMeasurement,[ and is not expected to predict for more than 64 CSI-RS or SSB resources given by resourcesForSetA-r19]resourcesForChannelPrediction-r19, 
· the UE shall report one of the following in a single report: 
-	nrofreportedpredictedrs-r19nrofReportedPredictedRS-r19 different P-CRIs or P-SSBRIs of the second Resource Setting, if nroftimeinstance-r19nrofTimeInstance-r19 is not configured and reportQuantity-r19 is set to ' p-cri-r19p-CRI-r19' or ' p-ssb-index-r19p-SSB-Index-r19', 
-	nrofreportedpredictedrs-r19nrofReportedPredictedRS-r19 different P-CRIs or P-SSBRIs of the second Resource Setting, with corresponding predicted L1-RSRP(s), if nroftimeinstance-r19nrofTimeInstance-r19 is not configured and reportQuantity-r19 set to ' p-cri-RSRP-r19p-CRI-RSRP-r19' or ' p-ssb-index-RSRP-r19p-SSB-Index-RSRP-r19', 
-	nrofreportedpredictedrs-r19nrofReportedPredictedRS-r19 different P-CRIs or P-SSBRIs of the second Resource Setting for each of nroftimeinstance-r19nrofTimeInstance-r19 time instance(s), if nroftimeinstance-r19nrofTimeInstance-r19 is configured and reportQuantity-r19 set to 'p-cri-r19' or ' p-ssb-index-RSRP-r19p-SSB-Index-RSRP-r19', 
-	nrofreportedpredictedrs-r19nrofReportedPredictedRS-r19 different P-CRIs or P-SSBRIs of the second Resource Setting for each of nroftimeinstance-r19nrofTimeInstance-r19 time instance(s), with corresponding predicted L1-RSRP(s), if nroftimeinstance-r19nrofTimeInstance-r19 is configured and reportQuantity-r19 set to ' p-cri-RSRP-r19p-CRI-RSRP-r19' or ' p-ssb-index-RSRP-r19p-SSB-Index-RSRP-r19'. 
<omitted texts>





Agreement:
Adopt the following TP for TS 38.214 Clause 5.2.1.6.
The corresponding final CR for Rel-19, TS 38.214 in R1-26xxxx is endorsed. 
Reason for change: The notation of “and/or ” is mistakenly used to describe occupied CPU for CPU occupation time for CSI report for monitoring.
Summary of change: Adding correct notation of occupied CPU for CPU occupation time for CSI report for monitoring.
Consequences if not approved: The notation of occupied CPU for CPU occupation time for CSI report for monitoring is incorrect.

	5.2.1.6   CSI processing criteria
<omitted texts>
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity not set to 'none', or a CSI report with LTM-CSI-ReportConfig, or reportQuantity not set to 'none-bm-r19' or 'none-csi-r19', the CPU(s) (including and/or , for CSI reports with reportQuantity set to 'p-cri-r19', 'p-cri-RSRP-r19', 'p-ssb-index-r19', or 'p-ssb-index-RSRP-r19', or ‘csi-pai-r19’, or ‘rs-pai-r19’, and CSI reports configured with the higher layer parameter csi-InferencePrediction-r19, and  for CSI report with reportQuantity set to ‘rs-pai-r19’ or ‘csi-pai-r19’) are occupied for a number of OFDM symbols as follows:
-	A periodic or semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report, a semi-persistent CSI report on PUSCH configured with reportQuantity set to 'csi-pai-r19', and a semi-persistent CSI report on PUSCH configured with the higher layer parameter codebookType set to 'typeII-Doppler-r18' or 'typeII-Doppler-PortSelection-r18') occupies CPU(s) from the first symbol of the earliest one of each CSI-RS/CSI-IM/SSB resource, or each CSI-RS/CSI-IM resource associated with all configured sub-configurations for periodic CSI report corresponding to a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigToAddModList, or each CSI-RS/CSI-IM resource associated with all activated/triggered sub-configurations for semi-persistent CSI report corresponding to a CSI-ReportConfig that contains a list of sub-configurations provided by csi-ReportSubConfigToAddModList, for channel or interference measurement, respective latest CSI-RS/CSI-IM/SSB occasion no later than the corresponding CSI reference resource, until the last symbol of the configured PUSCH/PUCCH carrying the report.
<omitted texts>




Agreement:
Adopt the following TP for TS 38.214 Clause 5.2.1.6.
The corresponding final CR for Rel-19, TS 38.214 in R1-26xxxx is endorsed. 
Reason for change: CPU occupation time for beam prediction related UE-sided data collection is not captured correctly.
Summary of change: Reflect the RAN1 agreements accurately in Clause 5.2.1.6 of TS 38.214.
Agreement
For UE-sided model, regarding the resource type for data collection purpose, only always-on SSB and P/SP CSI-RS are supported.

Consequence if not approved: Incorrect behaviour for CPU occupation time for beam prediction related UE-sided data collection.

	5.2.1.6   CSI processing criteria
<omitted texts>
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured, or reportQuantity set to 'none-bm-r19', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between  symbols after the first symbol after the PDCCH triggering the CSI report and  symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none-csi-r19', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	CSI report occupies CPU(s) from the first symbol of each transmission occasion of periodic or semi-persistent CSI-RS resource for channel measurement, until  symbols after the transmission occasion of periodic or semi-persistent CSI-RS resource for channel measurement.
where  are defined in the table 5.4-2.
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none-BM-r19', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	CSI report occupies CPU(s) from the first symbol of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of each the transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
where  are defined in the table 5.4-2.
For a CSI report with CSI-ReportConfig with higher layer parameter eventType configured, the CPU is occupied from when CSI-ReportConfig is configured and until CSI-ReportConfig is released.
<omitted texts>












Specification support for positioning accuracy enhancements
LS on ground truth label in AI/ML-based Positioning Case 3a
R1-2600012	LS on definition of "ground truth label" in AI/ML-based Positioning Case 3a	RAN3, Huawei
RAN3 is asking RAN1 to consider the above RAN3 captured definition of “ground truth label” and provide feedback. To be handled under AI 8.1, Moderator Yuan Li (Huawei)
Relevant Tdocs:
R1-2600613	Draft LS reply on definition of “ground truth label” in AI/ML-based Positioning Case 3a	Nokia
R1-2600284	Draft reply LS on definition of “ground truth label” in AI/ML-based Positioning Case 3a	CATT

Proposal 1: 
Regarding the RAN3 LS on the definition of ground truth label for Case 3a, adopt one of the following options:
· Option 1: No RAN1 action is needed, i.e., no need to reply the RAN3 LS.
· Option 2: Reply to RAN3 with the following: 
· RAN1 thanks RAN3 for the LS on the definition of ground truth label. RAN1 confirms the definition made by RAN3 is aligned with RAN1’s understanding, and would like to clarify that the “location-related measurement” also includes examples of Rx-Tx time difference and LOS indicator, in addition to the UL RTOA captured in RAN3 definition.
· RAN1 provides the relevant agreements as in Table 1.
· Option 3: Reply to RAN3 with the following:
· RAN1 thanks RAN3 for the LS on the definition of ground truth label. RAN1 confirms the definition made by RAN3 is aligned with RAN1’s understanding, and would like to clarify that, from RAN1 perspective, the purpose of “inference”, “model training”, or “performance monitoring” will not necessarily be specified.
· RAN1 provides the relevant agreements as in Table 1.



Input contribution on AI/ML pos.
R1-2601082	Maintenance on AI/ML for NR Air Interface		Nokia


Proposal: 
For Positioning accuracy enhancement, endorse the following text proposal to 38.214.

	Reason for change
	In RAN1#122, it was agreed that the UE may be provided with NR-TRP-LocationInfo-Implicit associated with NR-PRU-DL-Info. However, this alone does not help the UE if it is not expecting to receive NR-PRU-DL-Info associated with the provided TRP-LocationInfo-Implicit (e.g., when the UE has not collected before the PRU data associated with the provided TRP-LocationInfo-Implicit). Moreover, this may result in DL resource wastage as it risks signaling PRU data that is not useful at the UE. To this end, the UE can report the one or more NR-TRP-LocationInfo-Implicit for which it expects to receive the associated NR-PRU-DL-Info. The network can then provide the PRU data that is associated with only the reported NR-TRP-LocationInfo-Implicit.      

	Summary of change
	Clarify that the UE may report NR-TRP-LocationInfo-Implicit for which it expects to receive the associated NR-PRU-DL-Info.

	Consequences if not approved
	For Rel-19 AI/ML positioning, the UE may not be able to ensure consistency between training and inference. Moreover, there is a risk of DL resource wastage by providing PRU data that is not useful at the UE.
Without this clarification in RAN1 specification (38.214), RAN2 interpretation/specification may be ambiguous in 37.355.

	Suggested text proposal
	TS 38.214 V19.2.0
5.1.6.5	PRS reception procedure
================= text omitted=============================== 
The UE may be provided with NR-PRU-DL-Info which contains measurement(s) performed by a positioning reference unit (PRU) [20, TS 38.305], the timestamps associated with the measurement(s), and the location information of the PRU. The UE may be provided with NR-TRP-LocationInfo-Implicit [17, TS 37.355] associated with NR-PRU-DL-Info.

The UE may report NR-TRP-LocationInfo-Implicit [17, TS 37.355] through NR-DL-AIML-RequestAssistanceData [17, TS 37.355] for which it expects to receive the associated NR-PRU-DL-Info.   

================= text omitted=============================== 





Specification support for CSI prediction
R1-2601565

Agreement:
Adopt the following TP for TS 38.214 Clause 5.2.1.4.6.
The corresponding final CR for Rel-19, TS 38.214  in R1-26xxxx is endorsed. 

	Reason for change
	In current TS 38.214, for CSI-PAI reporting, the non-predicted PMI (ground-truth) is corresponding to the S-th time instance of the report of the first Reporting Setting, based on the CSI-RS resource(s) whose transmission occasion is contained within the same slot of the S-th time instance of the report of the first Reporting Setting (inference report). However, for CSI prediction, the reported predicted PMI refers to the precoder matrix for slot interval(s) rather than for individual slot(s).

	Summary of change
	Correct the definition of the CSI-RS resource(s) corresponding to the non-predicted PMI.

	Consequences if not approved
	There is misalignment between the descriptions in CSI-PAI reporting and predicted PMI reporting.

	5.2.1.4.6	CSI-PAI reporting
<Unchanged part omitted>
-	to report CSI-PAI for the second Reporting Setting, the UE is expected to be configured in the second Report Setting with codebookType set to 'typeII-r16' and it shall:
· determine predicted PMI (see Clause 5.2.2.2.10 or Clause 5.2.2.2.11) for each of the subband(s) configured by csi-ReportingBand and numberOfPMI-SubbandsPerCQI-Subband for the -th time instance configured by timeinstanceforCSImonitoring-r19 in the second Reporting Setting ( , with >1 provided in the first Reporting Setting), based on the CSI prediction performed by the UE using the channel measurement corresponding to the first Reporting Setting,
· determine non-predicted PMI for each of the subband(s) configured by csi-ReportingBand and numberOfPMI-SubbandsPerCQI-Subband, which is corresponding to the -th time instance of the report of the first Reporting Setting, based on the CSI-RS resource(s) whose transmission occasion is contained within the same slot interval of the S-th time instance of the report of the first Reporting Setting in the resource set for channel measurement for the report corresponding to the second Reporting Setting.
<Unchanged part omitted>



Agreeement:
Adopt the following TP for TS 38.214 Clause 5.2.1.4.6.
The corresponding final CR for Rel-19, TS 38.214  in R1-26xxxx is endorsed. 

	Reason for change
	1. when N4=1, CSI-PAI report is not possible, performance monitoring is not supported; 
2. Misalignment between timeinstanceforCSImonitoring-r19 used in TS 38.214 and timeInstanceForCSI-PAI-r19 used in TS 38.331

	Summary of change
	1. Add CSI-PAI report when N4=1; 
2. Change timeinstanceforCSImonitoring to timeInstanceForCSI-PAI-r19

	Consequences if not approved
	1. Performance monitoring is not supported for CSI prediction when N4=1; 
2. Misaligned parameters for indicating the time instance between TS 38.214 and TS38.331

	5.2.1.4.6	CSI-PAI reporting
<Unchanged part omitted>
-	to report CSI-PAI for the second Reporting Setting, the UE is expected to be configured in the second Report Setting with codebookType set to 'typeII-r16' and it shall:
· determine predicted PMI (see Clause 5.2.2.2.10) for each of the subband(s) configured by csi-ReportingBand and numberOfPMI-SubbandsPerCQI-Subband if 1, or determine predicted PMI (see Clause 5.2.2.2.10 or Clause 5.2.2.2.11) for each of the subband(s) configured by csi-ReportingBand and numberOfPMI-SubbandsPerCQI-Subband for the -th time instance configured by timeInstanceForCSI-PAI-r19timeinstanceforCSImonitoring-r19 in the second Reporting Setting ( , with >1 provided in the first Reporting Setting), based on the CSI prediction performed by the UE using the channel measurement corresponding to the first Reporting Setting,
· determine non-predicted PMI for each of the subband(s) configured by csi-ReportingBand and numberOfPMI-SubbandsPerCQI-Subband, which is corresponding to the time instance of the report of the first Reporting Setting if 1 or the -th time instance of the report of the first Reporting Setting if >1, based on the CSI-RS resource(s) whose transmission occasion is contained within the same slot of the time instance of the report of the first Reporting Setting if 1 or the S-th time instance of the report of the first Reporting Setting if >1 in the resource set for channel measurement for the report corresponding to the second Reporting Setting.
<Unchanged part omitted>



Agreement
Adopt the following TP for TS 38.214 Clause 5.2.1.6.
The corresponding final CR for Rel-19, TS 38.214  in R1-26xxxx is endorsed. 
Reason for change: CPU duration for UE-sided data collection for CSI prediction is not captured correctly. 
Summary of change: Reflect the RAN1 agreements accurately in Section 5.2.1.6 of TS 38.214. 
Agreement
For CSI prediction using UE-side model, for data collection for training, 
· OCPU=1
the CPU occupancy starts from the first symbol of each P/SP-CSI-RS occasion till Z3’ symbols after the P/SP-CSI-RS occasion.
Consequence if not approved: Incorrect behaviour for CPU duration. 
	5.2.1.6	CSI processing criteria
< Unchanged parts are omitted >
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none' and CSI-RS-ResourceSet with higher layer parameter trs-Info not configured, or reportQuantity set to 'none-bm-r19', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	A semi-persistent CSI report (excluding an initial semi-persistent CSI report on PUSCH after the PDCCH triggering the report) occupies CPU(s) from the first symbol of the earliest one of each transmission occasion of periodic or semi-persistent CSI-RS/SSB resource for channel measurement for L1-RSRP computation, until  symbols after the last symbol of the latest one of the CSI-RS/SSB resource for channel measurement for L1-RSRP computation in each transmission occasion.
-	An aperiodic CSI report occupies CPU(s) from the first symbol after the PDCCH triggering the CSI report until the last symbol between  symbols after the first symbol after the PDCCH triggering the CSI report and  symbols after the last symbol of the latest one of each CSI-RS/SSB resource for channel measurement for L1-RSRP computation.
For a CSI report with CSI-ReportConfig with higher layer parameter reportQuantity set to 'none-csi-r19', the CPU(s) are occupied for a number of OFDM symbols as follows:
-	CSI report occupies CPU(s) from the first symbol of each transmission occasion of periodic or semi-persistent CSI-RS resource for channel measurement, until  symbols after the transmission occasion of periodic or semi-persistent CSI-RS resource for channel measurement in each transmission occasion.
where  are defined in the table 5.4-2.
< Unchanged parts are omitted >



Conclusion:
There is no consensus in RAN1 to further discuss on CMR configuration alignment between CSI-pai report and inference report for CSI prediction.

