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1.1 Evaluation of Solutions proposing policy recommendations
This paper provides evaluation and proposed conclusion for solutions agreed in TR 23.700-84 that propose an architecture to support policy recommendations
A brief summary of each solution is shown in the table below:
Table 1: Summary of solutions
	Solution #
	NWDAF/PCF functionality
	Policy Recommendation
	API to request recommendation
	Input Data
	Consumer

	26
	NWDAF supporting a Recommendation Logical Function (ReLF)
	NWDAF supporting ReLF provides recommended QoS parameters (e.g. QoS flow bit rate, QoS flow packet delay).

	New Service: Recommendation ID.

	Service Experience information from AF.
One or more analytics request from other NWDAF
	PCF

	27
	NWDAF supporting a QoS Policy Generation Function
	NWDAF provides a recommended QoS policy
	Not specified
	Requests one or more analytics from other NWDAF
	PCF

	28
	No new logical function proposed
	No recommendation
NWDAF provides statistics/predictions of the most commonly used QoS flow for a UE.
	New Analytics ID (QoS Flow Analytics)
	New Event trigger to obtain QoS flow events from SMF
	PCF

	29
	NWDAF has performance evaluation capability or new logical function
	NWDAF provides performance feedback but no details provided on the feedback info (Editor's Note)
	Not specified
	Data collection from multiple NFs but details missing
	PCF

	30
	no new functionality proposed
	NWDAF provides existing or enhanced analytics for XRM application specific parameters
	Use existing or new Analytic ID
	Input data from NWDAF, PCF, SMF for XRM application-specific expected UE behaviour parameters
	AF, PCF, SMF

	31
	Support Reinforcement learning where
NWDAF acts as an Interpreter.
PCF acts as RL agent

	NWDAF as an interpreter provides Reword and derives state based on actions made by PCF
	New service
	Input data may be based on combination of existing analytics (slide load, NW performance, OSE, user data congestion)
	PCF

	32
	no new functionality
	No recommendation
NWDAF provides multiple analytics
	New indication within existing analytics to combine multiple analytics
	Input data depends on the combined analytics used
	PCF

	33
	no new functionality
	No recommendation. NWDAF provides multiple analytics
	use existing analytics
	Input data depends on the combined analytics used
	PCF

	34
	ReLF as in solution 26
	NWDAF provides recommendation to assist the PCF to select Background Transfer Policies
	Yes new service
	Analytics data from NWDAF (UE mobility , network performance)
network performance data from OAM
	PCF



A few key points from the agreed solutions are the following:
-	NWDAF functionality
-	NWDAF enhanced with new logical function (ReLF, or support reinforcement learning) or enhance existing analytics
-	NWDAF output information. Solutions are split into the following type of solutions:
-	Solutions proposing NWDAF to provide recommendations (e.g. QoS recommendation, BDT policy recommendation), 
-	Solutions proposing NWDAF to only provide statistics/predictions based on existing or enhanced analytics
-	Solutions proposing NWDAF to provide reward/network state based on action made by a consumer

It is proposed that due to the fact that recommendations as output data is neither statistics nor predictions but new information then such output data would need to be supported by a new logical function (which can be a sub-function of the NWDAF (e.g. sub-function of the AnLF).  There are two main proposals on how recommendations are provided:
-	Option 1: NWDAF provides a recommended policy (i.e. QoS profile, BDT policy) taking into account one more analytics as input data
-	Option 2: Support re-enforcement learning where NWDAF is an interpreter and PCF is the RL agent

It is suggested to proceed in Release 19 with Option 1 type of solutions as it allows a simple and flexible approach to support recommendations. While Option 2 type of solutions offers also advantages the issue is that it is a much more complex approach that requires enhancements to both NWDAF and consumers (i.e. each pair of functions need to support an interpreter and RL agent). Given the small Release 19 window it is better to study Option 2 type of solutions in a future release in order to have solutions that can be supported for multiple use cases and not tied in for policy recommendations only.
It is also noted that solutions proposing enhancements to existing analytics can also be used in combination with Option 1 type of solutions. For example, NWDAF can also provide as analytics information to assist a consumer to determine XRM specific QoS information.

The following principles are proposed to be taken into account during normative phase.
Principle 1: NWDAF supports a new logical function to derive recommendations. Whether a new service is needed to provide recommendations (e.g. using recommendation ID) or enhance the existing service (e.g. add a flag in an analytics request indicating recommendation) can be identified during normative phase.
Principle 2: NWDAF provides recommendations for QoS and background data transfer policies.
Principle 3: NWDAF uses as input data multiple analytics to derive recommendations (e.g. Service Experience Analytics, User Data congestion to determine a recommendation)
Principle 4: NWDAF derives enhanced analytics to support AF/PCF to derive optimal XRM specific QoS information.

2		Proposal
The following changes are proposed in TR 23.700-84 
******************************** First change  *******************************
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Editor's note:	This clause will provide a general evaluation and comparison of the solutions per Key Issue #<X>.
7.x	Evaluation of solutions for Key Issue 3
A brief summary of each solution is shown in the table below:
Table 1: Summary of solutions
	Solution #
	NWDAF/PCF functionality
	Policy Recommendation
	API to request recommendation
	Input Data
	Consumer

	26
	NWDAF supporting a Recommendation Logical Function (ReLF)
	NWDAF supporting ReLF provides recommended QoS parameters (e.g. QoS flow bit rate, QoS flow packet delay).

	New Service: Recommendation ID.

	Service Experience information from AF.
One or more analytics request from other NWDAF
	PCF

	27
	NWDAF supporting a QoS Policy Generation Function
	NWDAF provides a recommended QoS policy
	Not specified
	Requests one or more analytics from other NWDAF
	PCF

	28
	No new logical function proposed
	No recommendation
NWDAF provides statistics/predictions of the most commonly used QoS flow for a UE.
	New Analytics ID (QoS Flow Analytics)
	New Event trigger to obtain QoS flow events from SMF
	PCF

	29
	NWDAF has performance evaluation capability or new logical function
	NWDAF provides performance feedback but no details provided on the feedback info (Editor's Note)
	Not specified
	Data collection from multiple NFs but details missing
	PCF

	30
	no new functionality proposed
	NWDAF provides existing or enhanced analytics for XRM application specific parameters
	Use existing or new Analytic ID
	Input data from NWDAF, PCF, SMF for XRM application-specific expected UE behaviour parameters
	AF, PCF, SMF

	31
	Support Reinforcement learning where
NWDAF acts as an Interpreter.
PCF acts as RL agent

	NWDAF as an interpreter provides Reword and derives state based on actions made by PCF
	New service
	Input data may be based on combination of existing analytics (slide load, NW performance, OSE, user data congestion)
	PCF

	32
	no new functionality
	No recommendation
NWDAF provides multiple analytics
	New indication within existing analytics to combine multiple analytics
	Input data depends on the combined analytics used
	PCF

	33
	no new functionality
	No recommendation. NWDAF provides multiple analytics
	use existing analytics
	Input data depends on the combined analytics used
	PCF

	34
	ReLF as in solution 26
	NWDAF provides recommendation to assist the PCF to select Background Transfer Policies
	Yes new service
	Analytics data from NWDAF (UE mobility , network performance)
network performance data from OAM
	PCF



******************************** Second change  *******************************
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Editor's note:	This clause will capture conclusions for the study.
8.x	Conclusions for Key Issue 3
The following principles are proposed as a basis for normative work:
Principle 1: NWDAF supports a new logical function to derive recommendations. Whether a new service is needed to provide recommendations (e.g. using recommendation ID) or enhance the existing service (e.g. add a flag in an analytics request indicating recommendation) can be identified during normative phase.
Principle 2: NWDAF provides recommendations for QoS and background data transfer policies.
Principle 3: NWDAF uses as input data multiple analytics to derive recommendations (e.g. Service Experience Analytics, User Data congestion to determine a recommendation)
Principle 4: NWDAF derives enhanced analytics to support AF/PCF to derive optimal XRM specific QoS information.

******************************** End of change *******************************
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