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1 Introduction

CB: # AIRAN4_ES

- Draft the LS to SA5 based on RAN3 agreements

- Discuss the open issues above

- Capture agreements and open issue

(moderator - CMCC)

Summary of offline disc R3-233349
Structure of the discussion: 

comments to be provided by Wednesday 24th at 18:00 Incheon local time.
2 For the Chairman’s Notes
Propose to capture the following:
EC is represented as an index, which should be unified defined by OAM. The index value could be encoded as an integer from 0 to a maximum. The maximum value should guarantee enough accuracy. LS to SA5 is needed.
Agree LS in R3-233422.
FFS on whether the inferred EC should be introduced in R18.
FFS on whether the additional load needs to be introduced in R18.

3 Discussion 
In Tuesday’s offline discussion, it was agreed that:
EC is represented as an index, which should be unified defined by OAM. How to encode the index needs to be further discussed. LS to SA5 is needed.

And further issues need to be addressed: 
Measured/inferred EC exchanged over Xn should represent the actual/inferred node level EC value?
3.1 Encoding of the Energy Cost metric 

It was agreed on Tuesday meeting that Energy Cost metric was encoded as index. But how to encode the index value FFS. To define the index, we need to get consensus on the following questions before we send LS to SA5:
a) Should the maximum value be defined for EC index? If yes, what’s the proposal value?  
b) Should RAN3 give a mapping rule between the actual Energy Consumption value in Joule and the index value? If yes, how? 
Q1. Companies are invited to express their views on question a)
	Company
	Yes or No
	Comment

	Samsung
	
	To ensure the accuracy, suggest to set the maximum value to be a large integer.


	Huawei
	See comment
	In our paper (R3-232842) we proposed the score index to be in the interval (0..Max) – as per the WA from the last meeting – and it could be set e.g. to 100 (or higher value if needed, e.g., to ensure enough granularity with respect to actual EC values)

	ZTE
	See comments
	Acknowledge the concern by SS. We can set the a larger value to the this IE, instead of [0…100] and make this IE extensible for future proof. For example, (0…65536,…).

	Nokia
	Yes
	The maximum value for the Energy Cost index should be defined to provide the maximum boundary for the index. In order to support general scenarios we think that setting the maximum value to 1000 is a sufficient maximum value. 



	Lenovo
	Yes
	

	Deutsche Telekom
	See comment
	As the EC is a node level value and we are discussing the impact of a change on potentially just one cell, the additional EC could be rather small in case of a disaggregated deployment with a CU responsible for many DUs/cells, but this change should be still visible, i.e., sufficient resolution after normalization is required. That means a large max integer value may be required dependent on deployment scenarios. Which value to be used is still open and may require some further analysis playing around with potential scenarios.   

	Qualcomm
	Yes
	Ack the issue raised by SS

	Orange
	Yes
	We think that setting the maximum index to a higher value is needed to cope with all potential scenarios, namely with disaggregated deployment scenarios

	CATT
	Yes
	

	CMCC
	Yes
	The maximum value could be provisionable by OAM.

	Ericsson
	Yes
	The maximum value could be equal to 1000 or 10000. The value could be defined in an extensible way, e.g. INTEGER (0..1000,…)


Summary： All agree the maximum index value should be set. Some think it should be a fixed number which should be big enough to guarantee the accuracy, some think the maximum should be extendable. We propose the following:
EC is represented as an index, which should be unified defined by OAM. How to encode the index needs to be further discussed. The index value could be encoded as an integer from 0 to a maximum. The maximum value should guarantee enough accuracy. LS to SA5 is needed.

Agreement: The index value could be encoded as an integer from 0 to a maximum. The maximum value should guarantee enough accuracy.
Q2. Companies are invited to express their views on question b)

	Company
	Yes or No
	Comment

	Samsung
	NO
	It is better to let OAM configure the mapping rule to guarantee the inter-vendor interpretation.

	Huawei
	No
	We think this is the scope of SA5 (and not RAN3) and this is also implicitly assumed in the WA from the last meeting (see highlighted part)

WA: If the Energy Cost is encoded as an index (0, ..Max), representing energy consumption on a linear scale, it is agreed that the OAM configures rules to a NG-RAN node to determine how to normalize the values of the EC. The rules shall be the same at least for all neighboring NG-RAN nodes within the area where a request on EC reporting is triggered by a source NG-RAN node.
The OAM could configure the mapping rule between EC indexes and actual EC values or configure the maximum and minimum EC values and a scaling method based on which the peer node can interpret the received abstract value.

	ZTE
	No
	Mapping rule should be configured by OAM. We also capture this decision in the LS to SA5.

	Nokia
	No
	It should be up to operator to define the mapping of Energy Cost to Energy Consumption information. We don’t support a mapping in Joules but a normalized mapping. Even though the use case under consideration is AI/ML Energy Saving, the ultimate target of the optimization does not need to be minimizing purely of an Energy Consumption metric. That is why we think that normalization by OAM is beneficial.

	Lenovo
	No
	

	Deutsche Telekom
	No
	This definition of this mapping rule should be under control of OAM, i.e., definition is up to SA5.

	Qualcomm
	No
	Agree with SS

	Orange
	No
	Agree with Nokia

	CATT
	No
	

	CMCC
	No
	

	Ericsson
	No
	The normalization rules should be provided by the OAM


Summary: All agree that RAN3 doesn’t need to set up the mapping rules. LS will be sent to SA5. 
Another aspect of how to define the EC consists of whether the inferred (inferred energy consumption related to an additional load) and measured (actual energy consumption value from a neighboring node) energy cost are node level measurements or are measurements relative to the delta change associated to the additional load. The three options are captured below:

1) Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred;
2) Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the delta increase of the EC value after an additional load is transferred;
3) Inferred EC represents the delta increase of the EC value assuming that an additional load is served; Measured EC represents the actual node level EC value;
4) Measured EC represents the actual node level EC value, e.g. after an additional load is transferred; No inferred EC is used

Q3. Companies are invited to choose which of the options above is preferred

	Company
	Option
	Comment

	Samsung
	Option 1 with rewording
	Measured MC can be used as the input and feedback, so there is no need to add e.g part:
Inferred EC represents the node level EC value assuming that an additional load is served; Measured EC represents the actual node level EC value, e.g. after an additional load is transferred;

	Huawei
	Option1
	From the discussion we had in the last meeting we understood that Option3 has already been ruled-out. We think that delta values alone do not represent enough information for the requesting node to understand the corresponding EC value, unless a reference EC value is provided. For the sake of keeping the specification work at a reasonable complexity, for the case the delta information needs to be determined, the requesting node could compute the delta value internally by comparing the measured EC values from the requested node reported before and after the “Additional Load” is transferred.

	ZTE
	Option 1with removing the additional load.
	In the last meeting, the concept of "additional load" was discussed but we found that it had various definitions. Consequently, we believe that the term alone cannot fully encompass the energy cost implications. As a result, we propose not to delve into the topic of additional load in this particular release.

Instead, we suggest focusing on the concept of inferred energy consumption (EC) related to the total load. The node has the capability to predict its inferred EC by analyzing its historical EC patterns. This information can then be relayed to the requested node to facilitate appropriate energy decision-making. Even if the additional load is supplied by the requested node, the requesting node should calculate its inferred EC by considering the potential additional load from the requested node and its own measured EC. Regardless of whether the presence of an additional load is explicitly indicated, the node can generate the inferred EC as input information or as a reference for other nodes to utilize.
Additionally, Measured EC can be used as the input and feedback. We need to discuss how to let the requested node distinguish the measured EC before the action or after the action.

	Nokia
	2
	In our view the node trying to take the ES decision needs to determine the impact of its action to the target node. Therefore the delta value corresponding to an additional load is necessary. In the AI/ML Energy Saving decisions a node needs to determine how much its action will impact a neighbouring node and not necessarily how much is the EC of the neighbour. If we measure the total node level EC or predicted EC at a target node (independently of the offloading load) it is not possible to evaluate the effects of a single action (since other offloading actions from other nodes may be in place). 

	Lenovo
	2 or 3
	As explained in our paper, for inferred EC, delta EC increase (which is a delta value) at target gNB is what useful for the source gNB to make cell switching-off decision.
For measured EC, it could be used in different ways, and an absolute value could be more generic..

If we have to down select between 1 and 2, we would prefer Option 2. 

	NTT DOCOMO
	Option 1
	If option 2 is adopted and full (not delta) measured EC is not sent, information for decision of offloading is not enough because source node cannot distinguish such two cases with same delta EC but different full EC. 

If option 2 is adopted and full measured EC is sent together with delta EC, there are two different definition: full measured EC before offload and delta measured EC after offload. This is too complex.

	Deutsche Telekom
	Option 1
	We share the same view as Samsung.

	Qualcomm
	Option 1 with comments
	We need to first discuss if Additional Load will be defined in this release. Based on that the definition of Measured and Inferred EC will change.

	Orange
	Option 2
	We agree with Nokia

	CATT
	None
	We do not think it necessary to limit the concept “inferred EC” as either of the two—we acknowledge its importance, but its definition is totally up to implementation in our preferred approach that “it is the source node who predicts”.

And for “measured EC”, we are neutral on the flavour in Option 2 or 3. (The word in Option 1 is ambiguous.)

	CMCC
	Option 1
	

	Ericsson
	Option 4
	We believe that without the possibility of converging on the concept of additional load the inferred EC looses meaning and value because it does not represent the predicted EC with respect to a specific ES action. Moreover, the node deriving the inferred EC does not know which ES offloading actions will be triggered, hence this prediction becomes highly inaccurate. For this reason we propose that the predicted EC should not be pursued in Rel18.

We propose that only the measured EC is used. The node requesting the measured EC can develop a model top infer the neighbour nodes´ EC, based on the offloading actions the requesting node triggers and taking into account parameters such as the load information of the node reporting the measured EC. The measured EC should be a node level parameter


Summary: 7 companies support option1 (one with condition to remove additional load), 3 companies support option2, 1 company supports option3, 1 company doesn’t want to support inferred EC. No consensus achieved yet. 
FFS on whether the inferred EC should be introduced in R18.
FFS on whether the additional load needs to be introduced in R18.

3.2 Encoding of Additional Load

Since last meeting, companies does not reach the consensus whether to define the“Additional Load”. If the “Additional Load” is agreed to define, several options are discussed as the candidates to encode the additional load, including
1) Number of RRC connections to be offloaded, 

2) Number of Active UEs to be offloaded 

3) PRB load to be offloaded (the definition needs to be discussed further)

4) Average UL/DL PDCP SDU data volume to be offloaded

5) Target Cell of the offloading action
6) Average UE Throughput
Q4. Companies are invited to present their views on whether “Additional Load” is needed when request the inferred EC. And if yes, how to define it? Please choose from the above options to define it:
	Company
	Yes or No
	Comment

	Samsung
	
	Prefer number of RRC connections and number of active UEs as the starting point.
PRB load depends on the implementation. The receiving node can not use such information.
PDCP SDU data volume is service related, where the service of the UE is time-varying. The gNB can not know how many data volume will be offloaded.

	Huawei
	See comment
	In our paper (R3-232842) we provided a different approach to derive ES strategies which makes no use of the “Additional Load” but is only based on measured EC values reported by the requested node (based on the current load managed by the requested node itself) before and after the UEs offloading.

Anyway, if companies strongly support to have the “Additional Load”, then we think that only 2) Number of Active UEs to be offloaded and 4) Average UL/DL PDCP SDU data volume to be offloaded are needed.

For 1) we think that typically traffic prediction are performed at UE level rather than at RRC connections level, so no need to have it.

For 3) we think that it cannot accurately reflect the traffic volume since it represents the physical resource usage, highly depending on the radio environment and scheduling policy
For 5), since we agreed that only the node-level EC is defined and if we agree that the inferred EC will represent a node-level EC value assuming that an “Additional Load” is served, we see no benefit in providing cell-level information (i.e., the potential target cell ID) to the requested node to better infer the EC.

	ZTE
	No
	In the last meeting, the concept of "additional load" was discussed, but we found that it had various definitions. Consequently, we believe that the term alone cannot fully encompass the energy cost implications. As a result, we propose not to delve into the topic of additional load in this particular release.

	Nokia
	Yes
	1,2,3 

5 is not really related to an additional load.

	Lenovo
	Yes
	1, 2, 3 could be used since they are defined as metrics in the legacy resource status exchange, which can reflect the traffic load. 

5 is indeed not related to the additional load definition, while we believe it is beneficial to include the related target cell(s) when requesting the inferred EC, which we can discuss later.

We have spent a lot of effort to have common understanding of the usage of inferred EC related to the additional load, it’s not a good way forward to revert our agreement without critical technical argument. 

	NTT DOCOMO
	Yes
	Yes for 1, 2, 4, open for 5

Same as samsung, number of RRC connections/active UEs are good starting point for definition of additional load.

And also we agree that PRB load is depending on the target node implementation so that we think it is not needed.

	Deutsche Telekom
	Yes for 1, 2, 4
	Not needed:

3 (PRB load will not help as radio link conditions will be different when changing to another cell.) 

5 (Up to target gNB which potential cell(s) are to be used.)

	Qualcomm
	Yes
	Prefer 1 and 2. 

Prefer 6 instead of 3 and 4 as UE throughput is easy to calculate.

5 is required anyway and not related to additional load.

	Orange
	Yes
	1, 2, 3

	CATT
	No
	Too little information makes the AI model not intelligent enough and thus useless.

Too much information increases the burden of XnAP and node hardware, as well as the risk of UE privacy leaking.

	CMCC
	Yes
	All, 4) should be mandatory

	Ericsson
	No
	None of the information listed allow the target node to understand what load the transferred traffic will have. Hence “additional load” becomes very unreliable and unpredictable. The use of an additional load leads to very inaccurate EC predictions


Summary: ZTE doesn’t want to support additional load for inferred EC, CATT doesn’t want to support inferred EC at all. The other companies can accept some of the parameters for additional load. 
3.3 Procedures to support the ES use case

In RAN3 #119bis-e, it was agreed on the following WA:
WA: Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node a description of the “additional load”. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed) 

Q5: Companies are invited to present their views on whether agree to turn this WA into agreement. 

	Company
	Yes or No
	Comment

	Samsung
	OK
	

	Huawei
	See comment
	If companies strongly support to have the “Additional Load” then the WA as is can be turned into agreement.

Otherwise, and as a general guideline, we prefer to re-use the already agreed new class 1/2 procedure as much as possible, i.e., do not introduce new procedures for AI/ML.

	ZTE
	Disagree additional load.
	Reword the proposal:

a) Introduce the “Predicted EC” bit in the Report Characteristics IE.

b) Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the estimation of the Energy Cost (name of the procedures to be further discussed)

	Nokia
	Yes
	

	Lenovo
	Yes
	

	NTT DOCOMO
	Yes
	

	Deutsche Telekom
	Yes
	

	Qualcomm
	Yes
	

	Orange
	Yes
	

	CATT
	Not now
	Considering that it is still FFS whether to encode the “additional load”, we prefer leaving this WA as a WA.

	CMCC
	Yes
	

	Ericsson
	Agree if no additional load and inferred EC is included
	As explained, we are not in favour of the concept of additional load and inferred EC. We can accept reuse of the new Class 1 and Class 2 procedure, but we should limit the procedure to signalling of the measured EC.


Summary: ZTE doesn’t support the additional load part. And the following has already been agreed:
Use the already introduced AI/ML Information Reporting Initiation (Class 1 – AI/ML INFORMATION REQUEST/RESPONSE) procedure to signal to the target NG-RAN node. Use the AI/ML Information Reporting (Class 2 – AI/ML INFORMATION UPDATE) procedure to allow the target NG-RAN node to report the measured Energy Cost (name of the procedures to be further discussed) 

4 Conclusion, Recommendations 
If needed
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