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Introduction
In RAN1#116 meeting, following are the agreements that were agreed.
	Agreement
For Rel-19 AI/ML based positioning, the measurements for determining model input are based on the DL PRS and UL SRS defined in TS38.211.
· Note: The use of SRS for MIMO resource is transparent to UE.
Agreement
For AI/ML based positioning case 3b, at least the following types of time domain channel measurements are supported for reporting: 
(a) timing information;
(b) paired timing information and power information.

Agreement
For AI/ML based positioning case 2b, at least the following types of time domain channel measurements are supported for UE reporting to LMF: 
(a) timing information;
(b) paired timing information and power information.

Agreement
In Rel-19 AI/ML based positioning, regarding the time domain channel measurements, RAN1 investigate the following alternatives:
· Alternative (a).  Sample-based measurements, where the timing information is an integer multiple of sampling periods. 
· Alternative (b).  Path-based measurements, where the timing information is according to the detected path timing and may not be an integer multiple of sampling periods.
The issues to be studied include, but not limited to, the following:
· Tradeoff of positioning accuracy and signaling overhead
· Impact and necessary details of gNB/UE implementation to obtain the channel measurement values. 
· Whether the same Alternative(s) applies to all cases or not
· Applicability and necessity of specifying the Alternative(s) to different cases
· Note: different sub-cases may have different issues. 
Note: In addition to timing information, the components for the channel measurement for model input may also include power and potentially phase. To provide the type of the channel measurement in their investigation.
Agreement
For AI/ML assisted positioning Case 3a, at least LOS/NLOS indicator and/or timing information are supported for reporting. 
· If LOS/NLOS indicator is reported, the indicator can be reported as soft indicator or hard indicator as defined in 38.214.
· If timing information is reported, the timing information at least can be reported via UL RTOA or gNB Rx-Tx time difference as defined in 38.215.
· Note: details of the report are pending further discussion.

Agreement
For AI/ML assisted positioning Case 2a, at least LOS/NLOS indicator and/or timing information are supported for reporting. 
· If LOS/NLOS indicator is reported, the indicator can be reported as soft indicator or hard indicator as defined in 38.214.
· If timing information is reported, the timing information at least can be reported via DL RSTD or UE Rx-Tx time difference as defined in 38.215.
· Note: details of the report are pending further discussion.

Agreement
For LMF-side model, RAN1 studies whether/what assistance information and/or measurement report may be sent from UE/PRU, and/or gNB to LMF to assist at least for the performance monitoring.
· RAN1 understands that it is out of RAN1 scope to define monitoring metric calculation and related model management decisions for LMF-side model. 

Agreement
For AI/ML based positioning Case 3b, for gNB channel measurements reported to LMF, the timing information is represented relative to a reference time. 
· FFS: Whether any specification impact of the reference time used to represent the timing information. Details of the reference time.

Agreement
For AI/ML based positioning for all use cases, RAN1 investigate the necessity and feasibility of using phase information (in addition to timing information and power information) for determining model input. The issues to study include:
· Tradeoff of positioning accuracy and signaling overhead
· The impact of transmitter and receiver implementation
· Specification impact
· Other aspects are not precluded
Note: the phase information may be used in different ways, e.g., one phase value for the first path or first sample only; triplet of {timing information, power information, phase information} for CIR, etc.




In this contribution we discuss our views about sample and path based channel reporting, the type of assistance information required for performance monitoring  at LMF side models and timing information report for AI/ML assisted positioning method.

2.1 Assistance information for Performance monitoring  for LMF side model
AI/ML models can be monitored either based on Ground Truth Labels or without Ground Truth Labels.  
For LMF side models (Case 2b and Case 3b),  LMF is responsible for monitoring the AI/ML model and generating the ground truth labels.
In Case 2b, UE assisted/LMF based , LMF side model, Direct AI/ML positioning,  UE  or PRU generates the training and inference measurements based on the DL PRS configured by gNB. The measurements (eg. CIR/PDP/ DP)  are then sent to LMF using LPP signalling. 
Similarly, In Case 3b, NG-RAN assisted, LMF side model, Direct AI/ML positioning, the training and inference data are generated by gNB based on  UL SRS transmitted by UE.  These channel measurements ( (eg. CIR/PDP/ DP)  are then sent to LMF using NRPPa signalling.  
For Label free model  monitoring, the statistics of the training data should be sent to LMF as assistance information by the data generation/ collection entity( UE/PRU for Case 2b and gNB for Case 3b) for LMF to calculate the monitoring metric based on the model input or model output.
The indicator to decide the model performance and corresponding model management related decision( switching/ activation/ deactivation etc) based on the model performance in LMF side models,  should  be upto LMF implementation. 
Proposal 1 : Statistics of training/inference data from UE/PRU (in Case 2b) and gNB( in Case 3b)  to be send along with the collected data to LMF as assistance information through LPP and NRPPa signalling respectively for Label free model monitoring.

2.2 Sample vs Path based reporting
During the study item phase, majority of the results submitted by companies were related to time domain sample based channel measurements where the channel measurement samples are collected at a fixed rate.
The  path based measurement as defined, is based on the detected channel paths from the raw channel, which is itself challenging to estimate the actual paths in real deployment scenario. Although in path based method of measuring channel, the reporting overhead will be reduced, the positioning accuracy in path based report will be affected due to loss of channel information whereas in sample based channel measurement depending on the sampling rate, samples are collected  across  constant interval of sampling time. 
Additionally, the performance of the Path based method of detecting channel paths will also depend on the path detection algorithm. Different path detection  algorithm (eg based on strongest power etc) will have different AI/ML model performance depending on how accurately it can capture the channel.
Proposal 2: Time  domain sample based measurement reporting is preferred.
Proposal 3:  For path based method of channel measurements reporting, a common algorithm to measure paths from the raw channel and granularity for path detection should be defined.


2.3 Timing Information representation for Case 2a, Case 3a and Case 3b
In AI/ML assisted positioning (Case 2a and Case 3a), the model generates intermediate or enhanced channel measurements such as LOS/NLOS indicator, timing and/or angle of measurements or likelihood of measurement based on the input channel measurements (CIR/PDP/DP). This intermediate measurements  are then used by LMF along with timing information for implementing NR RAT dependent or independent positioning method by LMF to derive the location of UE. 
In Case 2a, UE assisted/ LMF based, UE side model, UE does the DL PRS measurements from different TRPs. 
Similarly, in Case 3a, NgRAN assisted, gNB side model, gNBs does the channel measurements  using UL SRS from UE.  
Legacy  UL-RTOA format or gNB Rx- Tx time difference can  be used to represent timing information for Case 3a.  
As discussed in RAN1#116 meeting, for downlink measurements  in Case 2a, legacy positioning measurement atleast DL-RSTD or UE Rx-Tx can be used for reporting timings  along with model ouput to LMF. However there are few concerns associated with DL-RSTD  based measurement reporting as  it is based on a reference TRP which may not be same incase of training and inference scenarios and  also the measurement method requires tight synchronization among the gNBs. Hence, we prefer to use UE Rx-Tx time difference  to report timing information for Case 2a.
For direct AI/ML positioning, NgRAN assisted LMF side model (Case 3b), gNB does the channel measurement using UL-SRS from the UE.  The gnB also calculates the time of arrival of RS from UEs considering the time drifts and propagation delays.  During reporting, the input timings should also be represented relative to a reference time inorder to maintain consistency between collected training data and inference. UL-RTOA reference time (as defined in TS 38.215) can be used to represent the input timing information of the AI/ML model. 
UL-RTOA is defined in TS 38.215 as,
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Proposal 4:  UL RTOA reference time to report timing information for Case 3b.
Proposal 5: UE Rx-Tx time difference is preferred to report timing information for Case 2a.
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Proposal 1 : Statistics of training/inference data from UE/PRU (in Case 2b) and gNB( in Case 3b)  to be send along 				with the collected data to LMF as assistance information through LPP and NRPPa signalling 						respectively for Label free model monitoring.
Proposal 2: Time  domain sample based measurement reporting is preferred.
Proposal 3: For path based method of channel measurements reporting, a common algorithm to measure paths 				    from the raw channel and granularity for path detection should be defined.
Proposal 4: Reuse UL RTOA reference time to report timing information for Case 3b.
Proposal 5: gNB Rx-Tx time difference is preferred to report timing information for Case 2a.
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[The UL Relative Time of Arrival (Tu_sroa) is the beginning of subframe 7 containing SRS received
in Reception Point (RP) [18]  relative to the RTOA Reference Time [16].

The UL RTOA reference time is defined as T, + tsgs, where
- T, is the nominal beginning time of SFN 0 provided by SFN Initialization Time [15, TS
38.455)
- tops = (10n;+ ngg) X 10, where n and ny; are the system frame number and the
subframe number of the SRS, respectively.

Multiple SRS resources can be used to determine the beginning of one subframe containing
SRS received at a RP.

The reference point for TuL.&roa shall be:
- fortype 1-C base station TS 38.104 [9]: the Rx antenna connector,
- for type 1-O or 2-O base station TS 38.104 [9]: the Rx antenna (.e. the centre location of
the radiating region of the Rx antenna),

-_for type 1-H base station TS 38.104 [9]: the Rx Transceiver Array Boundary connector.





