
3GPP TSG-RAN WG3 #120	R3-233164
[bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: _GoBack]Incheon, Korea, 22nd – 26th May 2023	

Source:	CATT
[bookmark: Title]Title:	Discussion on various concepts about time for prediction
[bookmark: Source]Agenda Item:	12.2.1
[bookmark: DocumentFor]Document for:	Discussion and decision

1. Introduction
This discussion paper clarifies various concepts about time point, duration and periodicity for prediction, and provides a few proposals accordingly.
2. Discussion
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]The phrase “validity time” was introduced during the Rel-17 SI phase years ago, but unfortunately, the understanding of this phrase seemingly varied vastly among companies, which prevented us from achieving any meaningful agreement for a long time. Last meeting we made the first achievement that at least the “(requested) prediction time” should be introduced, but any other concepts about time, as well as the encoding of this (requested) prediction time itself, remain open issues.
In order to make our discussion clearer, we will first list all of the important (in our understanding) concepts about time for prediction, before naming each of them and discussing whether and how they are delivered over interfaces.


[bookmark: _Ref78466357]Figure 1: Various time lengths.
Figure 1 depicts a few major time intervals concerning one request for prediction. The most important ones among them are “a” and “c”, which describe the period for which the first prediction item in the first report message should be. Nevertheless, these two time intervals can be replaced by other information as long as the abovementioned period can be indicated clearly, e.g. two absolute UTC time points indicating the start time and end time, or two time “offsets” related to the time point when the initiation procedure is performed.
Proposal 1: The request message should include enough information to indicate the period for which the (first) prediction item in the (first) report message should be.
For simplicity, we propose using the approach of encoding this period as a mandatory “a” and an optional “c”. If “c” is not included, it should be understood as c=0.
Proposal 2: The length of the abovementioned period should be encoded as a mandatory IE. Its name can be “Time Window Length”.
Proposal 3: The length between the start point of the abovementioned period and the time when the initiation procedure is performed should be encoded as an optional IE. If this IE is absent, this time length should be treated as 0.
The time length “b” indicates how long all of the prediction items cover. Normally the “b” should be a multiple of “a”, so it is more efficient to indicate implicitly as “how many prediction items should be included within a report message”. This IE should also be optional, and if absent, it should be treated as b=a, i.e. one prediction item per report message.
Proposal 4: Introducing an optional IE “Number of Time Windows” to request predictions for multiple periods. If this IE is absent, this number should be treated as 1.
The time length “d” may be the most familiar one for RAN3. It is literally the periodicity of report. Naturally, this IE should be an optional one, since it is useless for one-shot request. But in addition, we think it can be omitted even for periodical request: its default value should be “the same value as the time window length”. The reason is simple: in SON we defined that the periodicity in the Resource Status Request message is also used as the averaging window, considering that making them identical is sufficient enough for most cases.
Observation 1: In the resource status report mechanism introduced by SON, the report periodicity is the same as the averaging window, and such design is sufficient enough for most cases.
Proposal 5: If the periodicity IE is absent but periodical report is requested (assume that such case exists), the periodicity should be the same value as the “Time Window Length”.
The time length “e” indicates how long the measurement context should be kept. Similar to the case in “b”, it should ordinarily be a multiple of “d”.
Generally speaking, we do not think this time length needs to be indicated. If the requesting node expects that it no longer need predictions at some point of time in the future, it can cancel the measurement then. The signalling load caused by such cancelling is negligible.
The time length “f” indicates the time interval within which the (first) report message should be sent. The motivation of indicating it is to prevent the requested node from sending the prediction report message too late and making the prediction less useful. We are not sure whether we need to introduce such IE in this release, but if it is to be introduced, we prefer making it as an optional IE, whose absent means f=c, i.e. the prediction report message should be sent before the start point of the time window for which the (first) prediction item is.
Proposal 6: If we are to introduce an IE indicating the time interval within which the (first) report message should be sent, it should be an optional IE, and if it is absent, the prediction report message should be sent before the start point of the time window for which the (first) prediction item is.
A remaining issue is on the case of post-handover measurement. Last meeting we agreed that post-handover measurement may also be periodical, thus there is at least an IE indicating the periodicity (similar to the “a” in Figure 1). However, post-handover measurement—unlike legacy resource status measurements—faces a problem of storing UE contexts and thus the periodical report should not be lasting forever. That is to say, the requested (i.e. target) node sends only a limited number of report messages.
Obviously, this “limited number” should be determined by the requesting (i.e. source) node, since too few reports are insufficient for training and performance monitoring, while too many reports are useless and causing unnecessary load. The reason that makes delivering the “e” in Figure 1 is not applicable here either: different UE may be handed over at different time, so releasing a measurement may cause that the reports are too few for some UEs while too many for the other UEs.
Therefore, we propose reusing the “Number of Time Windows” IE proposed above to indicate how many post-handover reporting messages are needed per UE.
Proposal 7: Reusing the IE “Number of Time Windows” proposed in Proposal 4 to indicate how many post-handover report messages per UE are requested for periodical post-handover measurements. The requesting (i.e. source) node may delete the UE AI/ML context after receiving all requested report messages.
3. Conclusion
Proposal 1: The request message should include enough information to indicate the period for which the (first) prediction item in the (first) report message should be.
Proposal 2: The length of the abovementioned period should be encoded as a mandatory IE. Its name can be “Time Window Length”.
Proposal 3: The length between the start point of the abovementioned period and the time when the initiation procedure is performed should be encoded as an optional IE. If this IE is absent, this time length should be treated as 0.
Proposal 4: Introducing an optional IE “Number of Time Windows” to request predictions for multiple periods. If this IE is absent, this number should be treated as 1.
Observation 1: In the resource status report mechanism introduced by SON, the report periodicity is the same as the averaging window, and such design is sufficient enough for most cases.
Proposal 5: If the periodicity IE is absent but periodical report is requested (assume that such case exists), the periodicity should be the same value as the “Time Window Length”.
Proposal 6: If we are to introduce an IE indicating the time interval within which the (first) report message should be sent, it should be an optional IE, and if it is absent, the prediction report message should be sent before the start point of the time window for which the (first) prediction item is.
Proposal 7: Reusing the IE “Number of Time Windows” proposed in Proposal 4 to indicate how many post-handover report messages per UE are requested for periodical post-handover measurements. The requesting (i.e. source) node may delete the UE AI/ML context after receiving all requested report messages.
Based on the proposal, we draft a TP on XnAP [1].
4. Reference
[1] R3-233167; (TP for 38.423) Updates on messages to support AI/ML; CATT.


1
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _Hlk493690069][bookmark: _Hlk493690070]R3-233164
oleObject1.bin
Actual time



image1.emf
Actual time

For which 

period the 

prediction is

Any “Prediction”

for the past would fall 

in this grey area

a

b

c

1st

report

msg.

2nd

report

msg.

3rd

report

msg.

← 1st prediction item

← 2nd prediction item

f

d

e

↗

Time point

of initiation

“a”: The length of time covered by each prediction 

item, i.e. the time granularity of prediction

“b”: The length of time covered by all of the 

predictions combined within a report message 

“c”: The length between the time point of initiation 

and the start point of the duration covered by 

prediction

“d”: Periodicity of report messages

“e”: Can be seen as a timer. When it expires, the 

measurement context is released and thus the 

requested node no longer sends any report

“f”: The first report message should be sent within 

this period, i.e. the first report message should not 

be sent too late


