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1	Introduction
In the previous RAN3 meetings, a new procedure is agreed to transfer at least the prediction information over Xn interface. In this paper, we further discuss the relevant issues related to validity time. 

2	Discussion
2.1 Validity time indication
In the last RAN3 meeting, it has been discussed if validity time should be explicitly transferred over the Xn interface. Although no consensus was reached, in our observation, majority companies believe the associated NG-RAN nodes, i.e., the NG-RAN node that receives or sends the prediction information, should at least understand for what time window/point the prediction is made. The controversial part lies in if validity time shall be explicitly transferred or can be implied in some other way. For the sake of progress, RAN3 is suggested to at least agree that when exchanging prediction information over Xn interface, the two NG-RAN nodes should understand the prediction is about what time window/point in the future. Otherwise, if the transferred prediction can be for any arbitrary time in the future, it doesn’t seem useful at all.
	Validity time for a prediction is used as a local node model output without standards impact, no consensus on whether validity time needs to be transferred over interface?
It is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction is requested.  



[bookmark: _Toc118449572]RAN3 is suggested to agree when exchanging prediction information over Xn interface, the two NG-RAN nodes should understand the prediction is about what time window/point in the future (i.e., validity time).

In the last RAN3 meeting, it has been agreed that the prediction information reporting can be either one time or periodic. How to indicate the validity time (i.e., the prediction is about what time window/point in the future) explicitly/implicitly is slightly different for one time prediction reporting and periodic prediction reporting.
	Introduce a new Class 1 procedure for initiating the reporting of AI/ML Related Information and a Class 2 procedure for Data Reporting of AI/ML Related Information. 
Reporting options for the new procedure used for AI/ML Related Information to be evaluated on a case-by-case basis. Possible reporting options are one-time and periodic reporting. 
How to indicate validity time (e.g., implicitly with a new prediction when the previous prediction becomes invalid, explicitly with every prediction in the AI/ML output or by the request to the prediction) shall be discussed on a case by case basis.



One time prediction reporting 
For one time prediction reporting, the validity time could be indicated by a time window in the message requesting the prediction report. The time window could consist of a start time stamp (Tstart) and an end time stamp (Tend). Then the prediction report shall convey the prediction information about the requested time window. 
For example, if a NG-RAN node wants its neighbour NG-RAN node to provide predicted average radio resource about one hour later for one hour long, the prediction request message could indicate a start time stamp of one hour later, and an end time stamp of two hours later.
[bookmark: _Toc118449573]A time window, represented by start/end time stamps, could be conveyed in the prediction request message to indicate the validity time of the requested one-time prediction information. 


Figure 1: Indicating validity time using time window for one time prediction report

Periodic prediction reporting 
For periodic prediction reporting, since a periodicity value will be anyway conveyed in the prediction request message, that gives at least two different ways to indicate the validity time of the prediction information. 
· Alternative#1: validity time is indicated by periodicity value (Tperiod) alone. 
· In the prediction request message, a periodicity value Tperiod is given indicating periodic prediction reporting.
· The corresponding prediction report always carries prediction information about the next period of time from now. 
· For example, if the periodicity Tperiod is 10s, then the prediction report is sent every 10s and carries prediction information about the next 10s. 


Figure 2: Indicating validity time using only periodicity value

· Alternative#2: validity time is indicated by periodicity value (Tperiod) and a time window (represented by start/end time stamps Tstart /Tend). 
· In the prediction request message, a periodicity value as well as a time window (Tstart /Tend) for the first time prediction are given. 
· The first prediction report will carry prediction information about the requested time window.
· The subsequent prediction reports are sent periodically, and every prediction report carries prediction information about time window represented by Tstart+N* Tperiod and Tend+N* Tperiod, wherein N is the number of prediction report. 


Figure 3: Indicating validity time using periodicity value and a time window

Comparing the above two alternatives, alternative#2 seems more flexible since essentially the validity time for a prediction and the periodicity of reporting the prediction are two separate things. Besides, alternative#2 is equivalent to alternative#1 if Tstart in Figure 3 equals to Tnow in Figure 2, and Tend in Figure 3 equals to Tnow +Tperiod in Figure 2. In addition, alternative#2 follows the same principle as the one time prediction report, meaning a unified solution. 

[bookmark: _Toc118449574]A periodicity value together with a time window, represented by start/end time stamps, could be conveyed in the prediction request message to indicate the validity time of the requested periodic prediction information. 

2.2	Prediction report delay
After receiving the prediction request, the neighbour RAN node needs time for AI/ML model training/inference to generate the prediction and send the prediction report. The time delay between the moment of receiving the prediction request and the moment of sending the prediction report is quite implementation and model specific, e.g., from seconds to mins. However, sometimes the NG-RAN node requesting the prediction cannot tolerate long the long delay. For example, the requesting NG-RAN node may need the prediction information for a possible handover decision in near future, thus the prediction information provided after a long time will be no longer useful.
Therefore, it is considered beneficial to also indicate a report delay value in the prediction request message, such that the neighbouring NG-RAN node shall generate and send the prediction report within limited time. 
[bookmark: _Toc118449575]A delay value could be conveyed in the prediction request message to indicate that the neighbour NG-RAN node shall send the prediction report within the limited time. 

According to above discussion, an example tabular of the prediction request message is given in the Annex.
3	Conclusion
Based on the discussion above, we observe:
No table of figures entries found.

Based on the discussion above, we propose:
Proposal 1	RAN3 is suggested to agree when exchanging prediction information over Xn interface, the two NG-RAN nodes should understand the prediction is about what time window/point in the future (i.e., validity time).
Proposal 2	A time window, represented by start/end time stamps, could be conveyed in the prediction request message to indicate the validity time of the requested one-time prediction information.
Proposal 3	A periodicity value together with a time window, represented by start/end time stamps, could be conveyed in the prediction request message to indicate the validity time of the requested periodic prediction information.
Proposal 4	A delay value could be conveyed in the prediction request message to indicate that the neighbour NG-RAN node shall send the prediction report within the limited time.




Annex: TP for the prediction information request message tabular
***************************** Change Begins ***************************
9.1.3.x Prediction Information Request 
This message is sent by NG-RAN node1 to NG-RAN node2 to initiate the requested prediction according to the parameters given in the message.
Direction: NG-RAN node1  NG-RAN node2.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	NG-RAN node1 Prediction ID
	M
	
	INTEGER (1..4095,...) 
	Allocated by NG-RAN node1
	YES
	reject

	NG-RAN node2 Prediction ID
	C-ifRegistrationRequestStoporAdd
	
	INTEGER (1..4095,...)
	Allocated by NG-RAN node2
	YES
	ignore

	Registration Request
	M
	
	ENUMERATED(start, stop,
add, …)
	Type of request for which the resource status is required.
	YES
	reject

	Report Characteristics
	C-ifRegistrationRequestStart
	
	BITSTRING
(SIZE(32))
	Each position in the bitmap indicates prediction object the NG-RAN node2 is requested to report.
First Bit = PRB Periodic,
Second Bit = TNL Capacity Ind Periodic,
Third Bit = 
Composite Available Capacity Periodic, Fourth Bit =Number of Active UEs, 
Fifth Bit =RRC connections,
Sixth Bit = NR-U Channel List.
Other bits shall be ignored by the NG-RAN node2.
	YES
	reject

	Cell To Report List
	
	0..1
	
	Cell ID list to which the request applies.
	YES
	ignore

	>Cell To Report Item
	
	1 .. <maxnoofCellsinNG-RANnode>
	
	
	–
	

	>>Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27

	
	–
	

	>>SSB To Report List
	
	0..1
	
	SSB list to which the request applies.
	–
	

	>>>SSB To Report Item
	
	1 .. < maxnoofSSBAreas>
	
	
	–
	

	>>>>SSB-Index
	M
	
	INTEGER (0..,63..)
	
	–
	

	>>Slice To Report List
	
	0..1
	
	S-NSSAI list to which the request applies. 
	–
	

	>>>Slice To Report Item
	
	1 .. < maxnoofBPLMNs >
	
	
	–
	

	>>>>PLMN Identity
	M
	
	9.2.2.4
	Broadcast PLMN
	–
	

	>>>>S-NSSAI List 
	
	1
	
	
	–
	

	>>>>>S-NSSAI Item
	
	1 .. < maxnoofSliceItems>
	
	
	–
	

	>>>>>>S-NSSAI
	M
	
	S-NSSAI
9.2.3.21
	
	–
	

	Reporting Periodicity
	O
	
	ENUMERATED(500ms, 1000ms, 2000ms, 5000ms, 10000ms, …)
	Periodicity that can be used for reporting of PRB Periodic, TNL Capacity Ind Periodic, Composite Available Capacity Periodic. Also used as the averaging window length for all prediction object if supported.
	YES
	ignore

	Reporting Delay
	O
	
	ENUMERATED(1s, 10s, …)
	
	
	

	Prediction Time Window 
	M
	
	9.2.3.x
	Time window that the prediction is requested for.
	
	



***************************** Next Change ***************************

9.2.3.x Prediction Time Window
This IE provides information on the time information related to the prediction.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Start Timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. 

	End Timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [37]. 




***************************** Change Ends ***************************
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