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1 Introduction

CB: # AIRAN4_LB

- Discuss the left issues input/output/feedback, and standard impacts

- Update the solutions, flowcharts if needed

- Capture the conclusion for LB, if agreeable

- Capture agreements and clean up FFS, provide conclusion on LB, and TP if agreeable

(InterDigital - moderator)

Summary of offline disc 

Two phases of this email discussion:
· Phase 1 Deadline: `18:00 UTC, Monday, 28h Feb This will allow time to create a draft summary and  draft TP since we have to solve all FFSs. 
· Phase 2 Deadline: 08:00 UTC, Tuesday, 1st Mar we will try to come up with agreeable TP in the 2nd phase discussion before online session, if needed.
The discussion will concern the documents submitted to agenda item 18.4.2 and will also handle the load balancing parts of R3-222102. 
	18.4.2. Load Balancing

Solutions and standard impact

	R3-221696
	Closing open issues in AI/ML Load Balancing use case  (InterDigital Finland Oy)
	other

	R3-221781
	Proposed updates to Load Balancing Solutions and Standard Impact (NEC)
	other

	R3-221847
	Load balancing (Qualcomm Incorporated)
	pCR

	R3-221943
	AI/ML based load balancing (Intel Corporation)
	discussion

	R3-221987
	(TP to TR 37.817) On Load Balancing (Lenovo, Motorola Mobility)
	other

	R3-222019
	(TP for TR 37.817)Discussion on Standards Impact on load balancing (CATT)
	other

	R3-222045
	AI/ML-based Load Balancing – Discussions on remaining open issues (Futurewei)
	discussion

	R3-222122
	(TP for TR 37.817) Final Discussions in AI/ML Load Balancing (Nokia, Nokia Shanghai Bell)
	other

	R3-222230
	Further discussions on load balancing (Huawei)
	other

	R3-222245
	Further discussion on solution to AI based load balancing (ZTE Corporation)
	other

	R3-222273
	On Remaining issues for AI based  Load Balancing (CMCC)
	other

	R3-222310
	Discussion on Standard Impact for AI/ML based Load Balancing (Samsung)
	other

	R3-222329
	Discussion on input and output for AI-based load balancing (China Telecom Corporation Ltd.)
	discussion

	R3-222102
	(TP for BL CR for TR 37.817) AIML Load Balancing and Mobility Optimisation use cases (Ericsson)
	Other (submitted also to AI 18.4.3)


2 For the Chairman’s Notes

Propose the following:

Propose to capture the following:

Agreement text…

Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…

3 Discussion

3.1 Closing of FFS that are straight forward
A high priority of this discussion since it is the last one before the end of Release 17 is resolution of the FFSs in the load balancing section. 

1. Even though Editor’s notes are always removed before a TR/TS is approved, it is clear from many contributions that the following editors’ notes can be removed without being replaced by other language.  
Moderator’s Proposal - Delete:
a. Editor’s note at beginning of 5.2.2

b. Editor’s notes with FFSs in input, output and feedback sub-sections. 

2. A number of contributions also propose the removal of the FFS in section 5.2.2.1 with no one proposing to modify it. 
Moderator’s Proposal - Delete “Other possible locations of the AI/ML Model Inference are FFS.” 
3. Contributions [1] [3] [7] [10] [11] [14] propose to remove the FFS for load prediction in standards impact by pushing the decision to stage 3, one [8] proposes deletion of the sentence.  Moderator’s proposal: In standards impact for load prediction Replace “Details of the procedure are FFS.” With “Details of the procedure will be determined during the normative phase” 
Question 1: Comments on the moderator proposals on the more straightforward FFS resolutions.

	Company
	Yes/No 
	Comments

	Ericsson
	Yes
	We agree to all the proposed changes

	
	
	

	
	
	

	
	
	


3.2  FFSs that are not straightforward

4. Validity time – Proposals here are very diverse ranging from keeping it without an FFS, keeping it for some cases, or deleting it altogether. To complicate matters, this is a parameter that has been mentioned in all 3 use cases and probably there needs some alignment between use cases. Moderator’s Proposal: Please indicate below which of the below options you support and in which options do you to object

a. Remove “Validity time” as an output completely. [1] [10]

b. Remove FFS sentence and keep it as an output. [1] [4] [13]

c. Replace FFS with Replace Validity time lines with Validity time for the Predicted resource status information [6]

d. Include Validity time only for Selection of target cell for mobility load balancing and The predicted UE(s) selected to be handed over to target NG-RAN node (will be used by RAN node internally) [7]

e. Replace FFS with Validity time for the Model Inference output strategies [9]

f. Replace FFS with •Validity time for the Model Inference output of load prediction [11]
g. Replace FFS with Validity time, applied to predicted own resource status information status information. [14]
h. Replace “FFS” with “Validity time (internal node use only)”. [1]

i. Replace “Validity time” as an output with “Model output validity can be discussed in normative phase per inference output”.[8]

j. Replace “FFS” with “Validity time use outside the internal node will be discussed during the normative phase”. [1]
5. Multiple contributions treat the FFS on the need for new measurements, it is pointed out that the need for new measurements were justified by the study. However, it is also pointed out that the group that would agree on new measurements (RAN2) was not involved in the study. Moderator’s proposal: Please indicate below which of the below options you support and in which options do you to object?
a. Remove the line with FFS only [3] [8][10]
b. Replace FFS with “Whether new UE measurements are needed is left to normative phase” [14]
c. Replace FFS with Whether new measurements are needed for input or new parameters for the existing mobility procedures are needed due to AI/ML model impacts or feedback is to be discussed during the normative phase.” [1]
d. Remove the line with FFS and capture In the conclusion section “Whether new measurements are needed for input or new parameters for the existing mobility procedures are needed due to AI/ML model impacts or feedback is to be discussed during the normative phase.” [1]
6. Multiple companies had proposals on the handling of the FFS for RRM/MDT potential enhancements, some want to remove the FFS and some want to remove the entire line Moderator’s Proposal: Please indicate below which of the below options you support and in which options do you to object
a. Remove the FFS [9] [10] [11] [14]
b. Delete the entire line [3] [8] [12]

c. Remove the FFS by changing to MDT/RRM enhancement or other solution in order to collect consecutive UE information [6]

d. Remove the FFS by changing it to: “MDT/RRM enhancements on improving AI/ML model impacts to be discussed during the normative phase”. [1]

Question 2: On the 3 FFS topics that are more split, companies are invited to state which proposals are preferred, they support, or those to which they object
	Company
	Solution #
	Comments

	Ericsson
	Preferred solutions:
4g), 4h), 4a)
5b)
6a), see comments 
Object to the rest
	On validity time: We believe that if a validity time needs to be specified, this can be for quantifiable predicitons made by the Inference Funciton, namely the own load metrics prediction. Moving the discussion on validity time to normative phase would imply to start from scratch during the WI phase, which is not efficient. Extending the validity time to any possible output is not acceptable either as it is too generic and because not all outputs might have a validity time.
On RRM/MDT: We believe the term “consecutive” makes the sentence unnecessarily complex and unclear. We propose to remove “consecutive”
Deleting the sentence is not justified as the section where the sentence is is entitled “Potential interface impacts”, hence deleting the sentence would mean that RAN3 has already agreed that there will not be any potential enhancements to RRM/MDT, which is incorrect.

	
	
	

	
	
	

	
	
	


3.3 Areas needing further discussion

3.3.1 Errors in Predicted resource status output 

An error in Predicted resource status information output is acknowledged in 3 contributions, Contributions [1] and [5] cover that this output cannot be messages from neighbouring NG-RAN nodes, Contribution [14] states that this should be a local node input instead of an output. 
Moderator’s proposal: Please indicate below which of the below options you support and in which options do you to object.
A1
resource status information output as follows: “Predicted resource status information signalled from of neighbouring NG-RAN node(s): this can be calculated using, e.g., predictions of some or all of the resource information specified in current XnAP”
A2
Remove this as an output and add it as a local node input as “Predicted resource status information of neighbour NG-RAN node(s): this can be calculated using, e.g. measurements of some or all of the resource information specified in current XnAP”
3.3.2 Negotiation 
Contribution [2] enhances “New or enhanced existing signaling procedure to request/retrieve predicted load balancing strategy information from neighbouring nodes via Xn interface” to formally include negotiation and adds notes to the message flows under the action step by adding a note that the NG-RAN nodes may negotiate. Contribution 5 deletes the entire line. So, there are 3 options, 
Moderator’s Proposal: Please indicate below which of the below options you support and in which options do you to object
B1
Keep this impact as it is

B2
Add to the end of the sentence “or to perform negotiation related to LB HO via Xn interface”, and add notes to the action step in the message flow as follows: Note: NG-RAN node 1 and NG-RAN node 2 may perform negotiation related to LB HO before the HO exectution to avoid ping-pong, service interruptions and unnecessary signaling during LB HO.”

B3
Delete the standards impact
3.3.3 Slicing

Contribution [8] brings up slicing which so far has not been addressed and probably needs clarification on whether it is a part of the study and follow up work or not

Moderator’s proposal: Which of the following proposals is your preference you support or you object?

C1
Include in the scope of the study predictions of existing metrics that may be made on a per slice granularity and in this way introduce slicing aspects into the load balancing use case. 

C2
Exclude slicing aspects completely from the study and revisit those under a new use case covering slicing enhancements for a possible Rel.18 SI.

Question 3: Companies are invited to state which options (A1, A2, B1, B2, B3, C1, C2 are preferred, they support, or those to which they object?
	Company
	Solution #
	Comments

	Ericsson
	Preferred Solutions:
A2
B1
Object to the rest
For slicing see comments
	Regarding solution A2, we have specified that a node hosting Model Inference can receive predicted resource status information from neighbour nodes. The only sense we can make out of this information is that it constitutes an input for the inference process at the receiving node. We do not see the reason for a node running Model Inference to produce predicted resource status information of neighbour cells, if such information can already be received from the neighbour itself.
On slicing, we do not need to apply any changes because the use case already refers to predictions of resource status based on current resource status metrics. Current resource status metrics already include and support network slicing, e.g. per slice PRB resource utilisation and available capacity are already supported. Hence network slicing is already implicitly supported.

	
	
	

	
	
	

	
	
	


3.4 Other inputs and outputs and standard impacts
Various contributions had proposals for new or modification of inputs, outputs, and standard impacts, The list of those proposed are: 
Inputs:
Local node

a. Add in Current and predicted UE traffic. [3]

b. Add Delay measurement [13]
UE 

c. Add UE measurement report (e.g. UE RSRP, RSRQ, SINR measurement, etc), including cell level and beam level UE measurements [4]

Other

d. Replace the two bullets on resource status information and predicted resource, in the local node and in the neighbour NG-RAN node sections with “Current/Predicted resource status” [4]
Outputs:

e. Add “The predicted UE(s) selected to be handed over to target NG-RAN node (will be used by RAN node internally)”
f. Add “Predicted information of transferring out a certain amount of load to the target node within the validity time” [12]

Standards impacts

g. Include NG interface impacts to standards impact section [3]

Potential NG interface impact:

•
Same information exchange as Xn above between NG-RAN nodes via core network.
h. In the UE measurements paragraph delete [3]

For the aspects concerning the configuration and the reporting of UE measurements and information the impacted protocol is RRC. RAN2 needs to be consulted for details during the normative phase.
i. Overhaul the Standards impact section by: [4]

Delete much of the existing standard impact section, and replace with Xn Interface impacts - New signalling procedure or enhanced existing procedure to collect the input data information, to provide the output data information and retrieve feedback information. 
j. Add Predicted overload warning from a NG-RAN node to neighbour NG-RAN node. [12]

Question 4: Companies are invited to state which options are preferred, they support, or those to which they object?
	Company
	Solution #
	Comments

	Ericsson
	Preferred Solutions:
a), c), d), e), 

Object to the rest
	In general we would be happy with the TR as it is, i.e. we do not se the need of any changes in “inputs, outputs and standard impacts”. However, we gave our options.

	
	
	

	
	
	

	
	
	


3.5 Message sequence chart issues

Various contributions had proposals for new or modification of the message sequence charts and their descriptions, The list of those proposed are: 
Measurements 
a. Aligning measurements/inputs to other use cases [4]

In both charts measurement configuration should be step 1 and step 2 should a measurements box. In the NG-RAN chart, delete step 3 which is request for input data from NG-RAN node 2.

b. To align to other measurement text in use cases, the second sentence in step 4 in 5.2.2.2 and step 5 in 5.2.2.3 should be changed to: [1]
The required measurements and input data from other NG-RAN nodes are leveraged to train the AI/ML model.
Training

c. Remove the request for input data for load balancing model training from Figure 5.2.2-2 illustrating Model Training and Model Inference at an NG-RAN node.  [8]

Handover
d. Add Handover box for both message charts [4]

Feedback 

Two proposals for this step:

e1
For the OAM trained message flow split out the feedback from NG-RAN node 1 and NG-RAN node 2 into separate steps. [4]

e2
In the current step 10 delete the example: NG-RAN node 2 sends feedback information to NG-RAN node 1 (e.g. resource status updates after load balancing, etc).  [8]
Model Inference

Two proposals for this step:

f1
Step 8 in both message flows is modified : NG-RAN node 1 performs Mobility Load Balancing predictions model inference and generate Load Balancing predictions or decisions (e.g. predicted traffic load for cells of NG-RAN node 1, handover strategy, etc.). [5] 
f2
Step 8: NG-RAN node 1 performs Mobility Load Balancing predictions Model Inference (e.g., for cells of NG-RAN node 1). [8]

Action

Two proposals for this case

g1
Step 10 in the OAM trained message flow and step 9 in the NG-RAN trained message flow is modified: NG-RAN node 1 takes may take Mobility Load Balancing decision actions and UEs the UE is are moved from NG-RAN node 1 to NG-RAN node 2. [5]
h1
In the NG-RAN trained case, Step 9: NG-RAN node 1 takes Mobility Load Balancing decision action and UEs are moved from NG-RAN node 1 to NG-RAN node 2. [8]
Moderators Proposal:

For each of these proposed changes to the message flow description please indicate below which of the below options you support and in which options do you to object?
Question 5: Please indicate which of the proposed changes you support or object
	Company
	Solution #
	Comments

	Ericsson
	Preferred Solutions:

b), e2), g1, h1, 
Object to the rest
	

	
	
	

	
	
	

	
	
	


3.6 Conclusion

Two proposals on conclusions were provided.:

RAN3 has analysed the descriptions and potential solutions, expected inputs, expected outputs, and expected feedback information of AI/ML based Load Balancing, and RAN3 is recommended to specify the potential solutions and potential standard impacts in the above clauses in the Rel.18 WI. [10]
The Load Balancing use case description and “solutions and standard impacts” should be taken as baseline for normative phase. [14]

Additionally, contribution [11] had a proposal for RAN3 to Consider AI based Load Balancing use case as baseline for normative work with a text proposal. 
The moderator’s proposal is a combination of the above inputs. 
Moderator’s Proposal:
1. RAN3 agrees that the Load balancing use case as documented, is the baseline for normative work
2. Add a paragraph to an appropriate new section for the conclusion:

RAN3 has analysed the AI/ML load balancing use case, including the solutions and standard impacts and RAN3 is recommending to specify the potential solutions and potential standard impacts as the baseline for a normative phase. 

Question 6: Companies are invited to provide their views on the moderator’s proposal .
	Company
	Which are preferred?
	Comments

	Ericsson
	1) and 2), with comments
	We agree that it would be good to create a separate section for conclusions. We would however suggest for a short conclusion as per formulation in proposal 1)

	
	
	

	
	
	

	
	
	


3.7 Others

There have been many proposals to change text in the TR, the ones that are cosmetic can be included in the TP after all of the above points are concluded. Are there any other important topics that are missed by the above questions?
Question 7: Companies are invited to provide any other comments
	Company
	Which are preferred?
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]

If needed
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