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Introduction
We present our view on the scope of AI/ML work item in this contribution.
Discussion
Test Model/Decoder in Two Sided Model Test: Test decoder options clarification
Since collaborate training procedure is offline for all the options discussed, we propose to defer the supported training type discussion to WI stage.
Proposal 1: Supported training type discussion is deferred to WI stage.
For decoder verification procedure, we can clarify it under the context of test repeatability agreement made in the previous meeting. 
Proposal 2: For option 3, no decoder verification procedure is needed since the test decoder is standardized. For option 4, decoder verification procedure can be purposed to verify the test repeatability (variation among TE vendor implementations are bounded). If the test repeatability is applicable to option 2 (and 1), the same clarification applies.  
We propose the clarification of “Number of test per test configuration/setup (propagation condition, CSI configuration etc excluding decoder/network side model configuration)” for the test decoder options, however, this item becomes irrelevant when the test repeatability can be ensured. 
Proposal 3: Defer the discussion of “Number of test per test configuration/setup” until RAN4 confirmed that test repeatability in the selected option can’t be fully guaranteed. 
Test Model/Decoder in Two Sided Model Test: Test decoder pros& cons analysis
For “reflection on the real deployment (knowledge of model, training type, etc.)”, we propose to analyse from the following perspectives:
[bookmark: _Hlk149816951]Proposal 4: “reflection on the real deployment” can be discussed in following perspectives:
· Knowledge of the test decoder
· Whether the decoder vendor can implement the test decoder
· Do not discuss the training type perspective if the clarification of training types is deferred to WI stage

For “TE requirements to deploy the decoder”, we observed following:
Proposal 5: “TE requirements to deploy the decoder” for each option are analyzed in the following:
· Option 1: highest requirements for TE since TE needs to support multiple test decoders own by other entities for each test configuration.
· Option 2: higher requirements for TE since TE needs to support one or multiple test decoders own by other entities for each test configuration.
· Option 3: lower requirements for TE since TE only needs to support one standardized test decoder for each test configuration
· Option 4: lowest requirements for TE since TE only needs to support one test decoder designed by itself for each test configuration

For “Specification Effort”, RAN4 needs to first identify what types of potential specification efforts are needed, then analyze which options require what effort instead of subjectively judging high or low efforts. Therefore, we propose the following methodology:
Proposal 6: “Specification Effort” for each option are analyzed based on the necessity of the following different types of specification efforts:
· Effort to specify high level parameters
· Effort for designing specifications to ensure test repeatability
· Effort for designing specifications to ensure ability to implement decoders with similar performance by other vendors
· Effort to specify decoder performance verification procedure
· Effort to fully specify the decoder

To better analyze the specification efforts in each category, we provide examples/options for how to derive the specification in some of the categories.
Proposal 7: We provide examples/potential options for derivation of the specification in some of the above categories for test decoder options:
· Effort for designing specifications to ensure test repeatability and ability to implement decoders with similar performance by other vendors
· E.g. (or option A): Capture dataset with (nominal encoder input, latent message as encoder output) in the specification for TE vendors to train the decoder, to ensure test repeatability and ability for other vendors to train the decoder with similar performance. 
· FFS the definition of nominal encoder input, e.g., eigen vectors
· FFS how to derive the dataset
· Effort to fully specify the decoder
· E.g. (or option A): Decide one reference encoder structure, and each company perform joint training of its encoder/decoder pair based on the reference structures and the agreed high-level parameters. RAN4 then pick an encoder/decoder pair based on the agreed evaluation and selection criterion 
· FFS evaluation and selection criterion

	Specification effort category
	Option 1: DUT provided decoder
	Option 2: NW provided decoder
	Option 3: Fully specified decoder
	Option 4: TE provided decoder

	High level parameters
	Yes
	Yes
	Yes
	Yes

	Ensure test repeatability
	(To be discussed)
	(To be discussed)
	No
	Yes,
E.g. (or option A): Capture dataset with (nominal encoder input, latent message as encoder output) in the specification for TE vendors to train the decoder, to ensure test repeatability and ability for other vendors to train the decoder with similar performance. 
FFS the definition of nominal encoder input, e.g., eigen vectors 
FFS how to derive the dataset


	Ensure ability to implement decoders with similar performance by other vendors
	(To be discussed)
	(To be discussed)
	No
	

	Decoder performance verification procedure
	(To be discussed)
	(To be discussed)
	No
	(To be discussed)

	Full specification of the test decoder
	No
	No
	Yes, 
E.g. (or option A): Decide one reference encoder structure, and each company perform joint training of its encoder/decoder pair based on the reference structures and the agreed high-level parameters. RAN4 then pick an encoder/decoder pair based on the agreed evaluation and selection criterion
FFS evaluation and selection criterion
	No



Given that the RAN4 specification efforts are captured in the previous item, “Complexity of actual testing procedure for the ecosystem” should cover the procedures after RAN4 specified the test decoder, and focus on the “additional” efforts that don’t exist in the legacy test procedures. Therefore, we have the following proposal:
Proposal 8: “Complexity of actual testing procedure for the ecosystem”  for each option are analyzed based on the following principle: 
Comparing the options with legacy test procedure, evaluate additional works/steps on other entities after RAN4 finish specification until finish certification
· RAN5 specification
· TE vendor implementation considerations
· DUT vendor test execution
· Network (other vendor) test execution
For the reference encoder/decoder specification, based on the understanding that it is for simulation alignment purpose, we have the following proposal of principles on the specification:
Proposal 9: The reference encoder (w.r.t. the test decoder) and the reference decoder (w.r.t. the test encoder) specification discussion for simulation alignment purpose follows the principle:
During the simulation assumption discussion in WI stage, RAN4 can choose one of the following options of reference encoder/decoder based on the alignment across collected preliminary simulation results
· Option 1: Apply agreed common assumptions
· Option 2: Introduce additional simulation assumptions in addition to agreed common assumptions
· Option 3: (fully) specify the reference encoder/decoder

We summarize our proposal in the following table:
	 
	Option 1: DUT provides decoder
	Option 2: Decoder not from DUT and Spec
	Option 3: Full decoder specification in standard
	Option 4: TE specified decoder

	Clarification of options

	Source of the test decoder 
	 DUT vendor

	Decoder vendor (infra vendor in case of testing UEs) 
	 RAN4 specifications
	 TE vendor, decoder developed based on RAN4 specifications

	Source of decoder training data 
	Up to DUT vendor (no need to be specified)
	Up to decoder implementer (infra vendor) 
FFS whether coordination with encoder vendor is required
	Not needed, decoder fully specified  (used as part of the RAN4 procedure to specify the decoder)
	

	DUT vendor knowledge of the test decoder
	Full knowledge

	No or partial or enough or full knowledge based on alignment with infra vendors or specifications 
	Full knowledge based on the specifications
	Partial knowledge – based on the RAN4 specification

	Supported training collaboration type (source of training data should be consistent with the collaboration type)
	No need to discuss

	Test decoder verification procedure at TE and/or DUT
	[To verify the test repeatability (variation among TE vendor implementations are bounded) of the test decoder]
	[To verify the test repeatability (variation among TE vendor implementations are bounded) of the test decoder]
	No need
	To verify the test repeatability (variation among TE vendor implementations are bounded) of the test decoder

	Feasibility of test decoder verification procedure
	
	
	
	

	Number of test per test configuration/setup (propagation condition, CSI configuration etc excluding decoder/network side model configuration)
	No need to discuss if test repeatability can be ensured as agreed in the previous meeting

	Pros/Cons analysis

	Reflection on the real deployment 
· Knowledge of the test decoder
· Whether the decoder vendor can implement the test decoder

	· Not reflected
· Depends on what is specified
	· Is reflected
· Can implement within the same vendor
	· Not reflected
· Can implement
	· Is reflected
· Depends on what is specified

	TE requirements to deploy the decoder (e.g. training, complexity, interoperability)
	Highest requirements for TE since TE needs to support multiple test decoders own by other entities for each test configuration.
	Higher requirements for TE since TE needs to support one or multiple test decoders own by other entities for each test configuration.
	Lower requirements for TE since TE only needs to support one standardized test decoder for each test configuration

	Lowest requirements for TE since TE only needs to support one test decoder designed by itself for each test configuration

	Specification Effort (e.g. test decoder)
	See proposal 6,7

	Confidentiality/ IP issues
	Yes
	Yes
	No
	No

	Applicability to different scenarios/conditions/ configurations
	No difference across scenarios

	Complexity of actual testing procedure for the ecosystem
	Comparing the options with legacy test procedure, evaluate additional works/steps on other entities after RAN4 finish specification until finish certification
· RAN5 specification
· TE vendor implementation considerations
· DUT vendor test execution
· Network (other vendor) test execution

	Friendly to STOA(state of the art) model test / Forward compatibility when new AI models are invented
	Depends on agreed high level parameters and whether/how to ensure test repeatability and the ability to implement decoders with similar performance by other vendors
	May not have forward compatibility
	Depends on agreed high level parameters and how to ensure test repeatability and the ability to implement decoders with similar performance by other vendors

	Relationship with reference decoder/encoder for defining requirement
	See proposal 9



Test Model/Decoder in Two Sided Model Test: Test decoder feasibility analysis
[bookmark: _Hlk131691359]We analyze the feasibility of the test decoder options. For option 1 and 2, since the test decoder is provided by UE and the network vendor, and the options are feasible if the loaded file representing test decoder isn’t subject to IP constraint and TE is able to load them correctly.
Proposal 10: Option 1 and 2 are feasible if the loaded file representing test decoder isn’t subject to IP constraint and TE is able to load them correctly.
Option 3 is feasible if RAN4 can achieve the agreements of the fully specified test decoders since there is no IP issue and TE requirement is less of a concern. 
Proposal 11: Option 3 is feasible since there is a proper decoder derivation procedure as described in proposal 7 for pro & cons analysis, without IP issue and low TE requirements.
Option 4 doesn’t have IP and TE loading other decoder issue. Therefore, option 4 is feasible if the agreed principle of test repeatability and the ability to implement decoders with similar performance by other vendors can be ensured. We provide an option achieving the principle in the following proposal.
Proposal 12: Option 4 is feasible since it doesn’t have IP issue and with lowest TE requirement. In additional, the two additional properties, test repeatability and implement ability of other vendors, can be achieved at least by the example described in proposal 7 for pro & cons analysis.

Conclusion
Since most of the proposals are covered in the table, we paste the table and proposals not covered in the table in the conclusion.
	 
	Option 1: DUT provides decoder
	Option 2: Decoder not from DUT and Spec
	Option 3: Full decoder specification in standard
	Option 4: TE specified decoder

	Clarification of options

	Source of the test decoder 
	 DUT vendor

	Decoder vendor (infra vendor in case of testing UEs) 
	 RAN4 specifications
	 TE vendor, decoder developed based on RAN4 specifications

	Source of decoder training data 
	Up to DUT vendor (no need to be specified)
	Up to decoder implementer (infra vendor) 
FFS whether coordination with encoder vendor is required
	Not needed, decoder fully specified  (used as part of the RAN4 procedure to specify the decoder)
	

	DUT vendor knowledge of the test decoder
	Full knowledge

	No or partial or enough or full knowledge based on alignment with infra vendors or specifications 
	Full knowledge based on the specifications
	Partial knowledge – based on the RAN4 specification

	Supported training collaboration type (source of training data should be consistent with the collaboration type)
	No need to discuss

	Test decoder verification procedure at TE and/or DUT
	[To verify the test repeatability (variation among TE vendor implementations are bounded) of the test decoder]
	[To verify the test repeatability (variation among TE vendor implementations are bounded) of the test decoder]
	No need
	To verify the test repeatability (variation among TE vendor implementations are bounded) of the test decoder

	Feasibility of test decoder verification procedure
	
	
	
	

	Number of test per test configuration/setup (propagation condition, CSI configuration etc excluding decoder/network side model configuration)
	No need to discuss if test repeatability can be ensured as agreed in the previous meeting

	Pros/Cons analysis

	Reflection on the real deployment 
· Knowledge of the test decoder
· Whether the decoder vendor can implement the test decoder

	· Not reflected
· Depends on what is specified
	· Is reflected
· Can implement within the same vendor
	· Not reflected
· Can implement
	· Is reflected
· Depends on what is specified

	TE requirements to deploy the decoder (e.g. training, complexity, interoperability)
	Highest requirements for TE since TE needs to support multiple test decoders own by other entities for each test configuration.
	Higher requirements for TE since TE needs to support one or multiple test decoders own by other entities for each test configuration.
	Lower requirements for TE since TE only needs to support one standardized test decoder for each test configuration

	Lowest requirements for TE since TE only needs to support one test decoder designed by itself for each test configuration

	Specification Effort (e.g. test decoder)
	See proposal 6,7

	Confidentiality/ IP issues
	Yes
	Yes
	No
	No

	Applicability to different scenarios/conditions/ configurations
	No difference across scenarios

	Complexity of actual testing procedure for the ecosystem
	Comparing the options with legacy test procedure, evaluate additional works/steps on other entities after RAN4 finish specification until finish certification
· RAN5 specification
· TE vendor implementation considerations
· DUT vendor test execution
· Network (other vendor) test execution

	Friendly to STOA(state of the art) model test / Forward compatibility when new AI models are invented
	Depends on agreed high level parameters and whether/how to ensure test repeatability and the ability to implement decoders with similar performance by other vendors
	May not have forward compatibility
	Depends on agreed high level parameters and how to ensure test repeatability and the ability to implement decoders with similar performance by other vendors

	Relationship with reference decoder/encoder for defining requirement
	See proposal 9



Proposal 6: “Specification Effort” for each option are analyzed based on the necessity of the following different types of specification efforts:
· Effort to specify high level parameters
· Effort for designing specifications to ensure test repeatability
· Effort for designing specifications to ensure ability to implement decoders with similar performance by other vendors
· Effort to specify decoder performance verification procedure
· Effort to fully specify the decoder

To better analyze the specification efforts in each category, we provide examples/options for how to derive the specification in some of the categories.
Proposal 7: We provide examples/potential options for derivation of the specification in some of the above categories for test decoder options:
· Effort for designing specifications to ensure test repeatability and ability to implement decoders with similar performance by other vendors
· E.g. (or option A): Capture dataset with (nominal encoder input, latent message as encoder output) in the specification for TE vendors to train the decoder, to ensure test repeatability and ability for other vendors to train the decoder with similar performance. 
· FFS the definition of nominal encoder input, e.g., eigen vectors
· FFS how to derive the dataset
· Effort to fully specify the decoder
· E.g. (or option A): Decide one reference encoder structure, and each company perform joint training of its encoder/decoder pair based on the reference structures and the agreed high-level parameters. RAN4 then pick an encoder/decoder pair based on the agreed evaluation and selection criterion 
· FFS evaluation and selection criterion

	Specification effort category
	Option 1: DUT provided decoder
	Option 2: NW provided decoder
	Option 3: Fully specified decoder
	Option 4: TE provided decoder

	High level parameters
	Yes
	Yes
	Yes
	Yes

	Ensure test repeatability
	(To be discussed)
	(To be discussed)
	No
	Yes,
E.g. (or option A): Capture dataset with (nominal encoder input, latent message as encoder output) in the specification for TE vendors to train the decoder, to ensure test repeatability and ability for other vendors to train the decoder with similar performance. 
FFS the definition of nominal encoder input, e.g., eigen vectors 
FFS how to derive the dataset


	Ensure ability to implement decoders with similar performance by other vendors
	(To be discussed)
	(To be discussed)
	No
	

	Decoder performance verification procedure
	(To be discussed)
	(To be discussed)
	No
	(To be discussed)

	Full specification of the test decoder
	No
	No
	Yes, 
E.g. (or option A): Decide one reference encoder structure, and each company perform joint training of its encoder/decoder pair based on the reference structures and the agreed high-level parameters. RAN4 then pick an encoder/decoder pair based on the agreed evaluation and selection criterion
FFS evaluation and selection criterion
	No



Proposal 9: The reference encoder (w.r.t. the test decoder) and the reference decoder (w.r.t. the test encoder) specification discussion for simulation alignment purpose follows the principle:
During the simulation assumption discussion in WI stage, RAN4 can choose one of the following options of reference encoder/decoder based on the alignment across collected preliminary simulation results
· Option 1: Apply agreed common assumptions
· Option 2: Introduce additional simulation assumptions in addition to agreed common assumptions
· Option 3: (fully) specify the reference encoder/decoder
Proposal 10: Option 1 and 2 are feasible if the loaded file representing test decoder isn’t subject to IP constraint and TE is able to load them correctly.
Proposal 11: Option 3 is feasible since there is a proper decoder derivation procedure as described in proposal 7 for pro & cons analysis, without IP issue and low TE requirements.
Proposal 12: Option 4 is feasible since it doesn’t have IP issue and with lowest TE requirement. In additional, the two additional properties, test repeatability and implement ability of other vendors, can be achieved at least by the example described in proposal 7 for pro & cons analysis.



