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1 Introduction
[bookmark: _Hlk61519723]SID of AI/ML for NR air interface (RP-213599) was agreed in RAN#94e [1]. After several rounds of discussion, RAN2 scope mainly includes AI/ML model identification, signaling of AI/ML model transfer / delivery, and procedure of LCM and data collection.  
In RAN2#122 [3] data collection was discussed. One LS to RAN1 (R2-2306906) [4] was sent to ask explicit questions that would be helpful to RAN2 to determine suitable mechanism(s) and/or other tentative standards impacts for data collection. RAN1 has sent reply LS on part A to RAN2 in [5], and the reply LS on part B in [6]. 
Then, RAN2#123b [2] further discussed NW-sided data collection, and below agreements were made:
Agreements on NW-side data collection
For CSI and beam management
1 For training of NW-side models, both gNB- and OAM-centric data collection are considered in the study.
2 For training of NW-side models, the gNB-centric data collection implies that the gNB configures the UE to initiate/terminate the data collection procedure.  To further study the details of the data collection configuration
3 For training of NW-side models, an OAM-centric data collection implies that the OAM provides the configuration (via the gNB) needed for the UE to initiate/terminate the data collection procedure. MDT framework can be considered.
4 Related to gNB-centric data collection for NW-side model training, RAN2 studies the potential impact on L3 signalling for the reporting of collected data, taking into account RAN1 further inputs/progress.
5 Related to OAM-centric data collection for NW-side model training, RAN2 studies the potential impact at on the MDT for connected mode, taking into account RAN1 further inputs/progress
	
Positioning
	For LMF sided inference (case 2b, case 3b), RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
8	For LMF sided performance monitoring, RAN2 assumes LPP protocol should be applied to the data collected by UE and terminated at LMF, while the NRPPa protocol should be applied to the data collected by gNB and terminated at LMF.
General
6 Principles in proposal 4 and 9 will be captured as one combined set of principles for NW-side data collection:
	logging is supported 
	periodic, event based reporting, on demand report 
	The UE memory, processing power, energy consumption, signalling overhead should be taken into account.
Note: The above principles, can be revised depending on RAN1 progress/requirements


In this contribution, we discuss remaining issues on data collection from below aspects:
· Remaining issues on NW-sided data collection
· Remaining issues on UE-sided data collection  
2 Discussion 
2.1 Remaining issues on NW-sided data collection 
First, we think one more principle should be captured. RAN2#123b [2] made below principles for NW-sided data collection. 
1 Principles in proposal 4 and 9 will be captured as one combined set of principles for NW-side data collection:
	logging is supported 
	periodic, event based reporting, on demand report 
	The UE memory, processing power, energy consumption, signalling overhead should be taken into account.
Note: The above principles, can be revised depending on RAN1 progress/requirements

Besides the last principle (i.e., UE memory, processing power, energy consumption and signaling overhead should be considered), we think another principle is that the UE’s security and privacy requirements need to be satisfied. This principle is straight forward because the collected data is UE’s internal data. Please note that we just intend to list as one principle but doesn’t intend to study it in RAN2. Instead, SA3 is expected to study it. 
Proposal 1: For NW-sided data collection, add one principle: “The UE’s security and privacy requirements need to be satisfied”. 
Then, we discuss signaling framework of NW-sided data collection. In both RAN1 reply LS on part A [5] and on part B [6], below latency requirements can be observed:
· Model training: it has “relaxed” latency requirement for all use cases.
· Inference: it has “time-critical” latency requirement for all use cases.
· Performance monitoring: it has “near-real-time” latency requirement for all use cases.
And in [6], below definitions on relaxed/time-critical/near-real-time can be found:· In answering latency requirements, RAN1 used the following descriptions:
· Relaxed (e.g., minutes, hours, days, or no latency requirement)
· Near-real-time (e.g., several tens of msecs to a few seconds)
· Time-critical (e.g., a few msecs)



Observation 1: According to RAN1 reply LS on part A and on part B, below latency requirements can be observed:
· Model training: it has “relaxed” latency requirement for all use cases.
· Inference: it has “time-critical” latency requirement for all use cases.
· Performance monitoring: it has “near-real-time” latency requirement for all use cases.
Based on above observation, we think RAN2 can only make conclusion on model training because RAN2 can only decide whether to use RRC or MAC:
· It is clear that RRC and MAC-CE can’t satisfy the requirement of “Time-critical” (a few msecs).
· MAC-CE may be considered for “Near-real-time” but generally whether to use DCI or MAC-CE is decided by RAN1. We think the usual working procedure can be followed.  
Observation 2: RRC and MAC-CE can’t satisfy the requirement of “Time-critical” (a few msecs). MAC-CE may be considered for “Near-real-time” but generally whether to use DCI or MAC-CE is decided by RAN1.
Thus, we propose RAN2 to focus on data collection on model training for now. Meanwhile, if RAN1 conclude MAC-CE can be used for performance monitoring, RAN2 can still work on MAC-CE format design as usual.  
Proposal 2: For NW-sided data collection, RAN2 focus on signaling framework design for model training for now, i.e., leave signaling framework design for inference and monitoring to RAN1.
The followed question is whether L1 signaling framework or L3 signaling framework is used for data collection of model training. Between them, we prefer L3 signaling framework due to below reason:
1) L1 signaling can’t report large data size in one message for data collection of model training. 
· According to RAN1 reply LS on part B [6], the data size for model training is within range of 100bit~1.5Mbits. However, UCI can only carry up to 1706bit in PUCCH and up to 3840bit in PUSCH.
2) L1 signaling with multiple messages may cause high burden of measurements / reporting in UE side.
· According to online discussion in RAN2#123b [2], one solution is to reuse multiple L1 signaling reports for data collection of model training. However, if NW requires dense data samples in time for model training, it will have to configure a quite short report interval for L1 signaling, which means the UE has to frequently initiate / stop measurement/reporting procedure. Compared with logging data solution in L3 signaling framework, we think it will cause high burden of measurements / reporting in UE side. 
Observation 3: L1 signaling framework can’t work for NW-sided data collection of model training because:
1) L1 signaling can’t report large data size in one message for data collection of model training. 
2) L1 signaling with multiple messages may cause high burden of measurements / reporting in UE side.
Observation 4: If NW requires dense data samples in time for model training, it has to configure a short report interval for L1 signaling, which means the UE has to frequently initiate / stop measurement/reporting procedure. Compared with logging data solution in L3 signaling framework, it will cause high burden in UE side. 
Since L3 signaling framework is within RAN2 expertise, we think RAN2 can recommend it to normative phase.
Proposal 3: For NW-sided data collection, RAN2 conclude L3 signaling (i.e., RRM and MDT) with logging enhancement is feasible, and recommend it to normative phase. 
Finally, one issue discussed online is whether to enhance immediate MDT or logged MDT. Our understanding is that this new MDT with logging is between immediate MDT and logged MDT. Thus, both immediate MDT or logged MDT can be considered. Since it is related to detailed signaling framework, we don’t think RAN2 need to rush but leave it to normative phase. 
Proposal 4: RAN2 confirm that the MDT with logging enhancement is between immediate MDT and logged MDT. Whether to use immediate MDT or logged MDT as baseline framework is left to normative phase.   
2.2 Remaining issues on UE-sided data collection 
In RAN2#123b [2], it was discussed whether any requirement to enhance UE-sided data collection, but no conclusion was made. 
We think RAN2 can first clarify what is the baseline of UE-sided data collection. In our understanding, the baseline is that the UE collects and transfers training dataset to the OTT server via IP-based data delivery. As far as we know, this solution is already widely used in industrial. 
Proposal 5: On UE-sided data collection, RAN2 confirm the baseline is that the UE collects and transfers training dataset to its OTT server via IP-based data delivery, which is already widely used in industrial. 
Then, it is not clear to us what is the motivation to introduce enhancement for the baseline. If any new requirement for UE-sided data collection, we think RAN2 need to first make it clear why the enhancement compared with baseline is necessary.   
Proposal 6: Before agree any new requirement for UE-sided data collection, RAN2 need to make it clear why the enhancement for baseline procedure is necessary. 
3 Conclusion
In this contribution, we share our views on remaining issues on data collection for Rel-18 AI/ML. Our observations are:
Observation 1: According to RAN1 reply LS on part A and on part B, below latency requirements can be observed:
· Model training: it has “relaxed” latency requirement for all use cases.
· Inference: it has “time-critical” latency requirement for all use cases.
· Performance monitoring: it has “near-real-time” latency requirement for all use cases.
Observation 2: RRC and MAC-CE can’t satisfy the requirement of “Time-critical” (a few msecs). MAC-CE may be considered for “Near-real-time” but generally whether to use DCI or MAC-CE is decided by RAN1.
Observation 3: L1 signaling framework can’t work for NW-sided data collection of model training because:
1) L1 signaling can’t report large data size in one message for data collection of model training. 
2) L1 signaling with multiple messages may cause high burden of measurements / reporting in UE side.
Observation 4: If NW requires dense data samples in time for modeling, it has to configure a quite short report interval for L1 signaling, which means the UE has to frequently initiate / stop measurement/reporting procedure. Compared with logging data solution in L3 signaling framework, it will cause high burden in UE side. 

Based on observations, our proposals are:
Proposal 1: For NW-sided data collection, add one principle: “The UE’s security and privacy requirements need to be satisfied”. 
Proposal 2: For NW-sided data collection, RAN2 focus on signaling framework design for model training for now, i.e., leave signaling framework design for inference and monitoring to RAN1.
Proposal 3: For NW-sided data collection, RAN2 conclude L3 signaling (i.e., RRM and MDT) with logging enhancement is feasible, and recommend it to normative phase. 
Proposal 4: RAN2 confirm that the MDT with logging enhancement is between immediate MDT and logged MDT. Whether to use immediate MDT or logged MDT as baseline framework is left to normative phase.   
Proposal 5: On UE-sided data collection, RAN2 confirm the baseline is that the UE collects and transfers training dataset to its OTT server via IP-based data delivery, which is already widely used in industrial. 
Proposal 6: Before agree any new requirement for UE-sided data collection, RAN2 need to make it clear why the enhancement for baseline procedure is necessary. 
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