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Abstract of the contribution: This contribution proposes a new solution for NWDAF assisted RFSP selection.
1. Discussion
This is a solution for Use Case #1: NWDAF-assisted RAT/frequency selection, and Key issue #12: NWDAF-assisted RFSP policy. 
In the 5G era, there could be various radio access technologies co-existence in a same region. Each different RAT/frequency may provide different communication characteristics to the user in terms of bandwidth, latency, coverage, and power consumption. However, operating all base station with full capacity bring huge consumption of energy, even though, few users are in the network. Therefore, it is desirable to maintain minimum RAN resources to able to satisfy a proper QoS level for the current users. This contribution is focused on the energy saving on heterogeneous base stations in terms of RAT and frequency.
The objective of this solution is to maintain the entire network with minimum resources without degrading of services. To archive this objective, it is essential to figure out the current and future radio demand per RAT/frequency. If RAT/frequency is figured out with low or no demand in current or near future, operator or OAM can decide to turn off the base station or change into low energy mode. 
As described in Use Case #1, MNO able to 1) inter-RAT selection between NR and E-UTRA, and 2) frequency selection such as low and high frequency. This contribution proposed a solution to allow 5GC to select or lead UE’s RAT/frequency based on RFSP index selection mechanism. According to the TS23.501, RFSP index could be used 1) to derive UE specific cell reselection priorities to control idle mode camping, and 2) to decide on redirecting active mode UEs to different frequency layers or RATs. The solution provides statistics/predictions to PCF to decide proper RFSP index to lead UEs into desirable RAT/frequency by NWDAF. The solution proposals are below.
Proposal 1. NWDAF provides statistics/predictions on the number of users and data volume per RAT and frequency band. 
Proposal 2. NWDAF provides that it is feasible to turn off a specific RAT and frequency without degradation of user QoS level.
Proposal 3. PCF can consider the output of the NWDAF to adjust RFSP index to lead to handover UEs to a specific RAT/frequency. 
2.	Proposal
It is proposed to include the added text into the TR 23.700-91 as a solution for use case #1 and key issue #X.

* * * * First Change (all new text) * * * *
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This is a solution for Use Case #1: NWDAF-assisted RAT/frequency selection, and Key issue #12: NWDAF-assisted RFSP policy. 
In the 5G era, there could be heterogeneous radio access technologies co-existence in a same region. Each different RAT/frequency may provide different communication characteristics to the user in terms of bandwidth, latency, coverage, and power consumption. It is needed to select proper RAT/frequency for UEs to improve the efficiency. Moreover, it should be carefully analysed the impact to the user service experience due to the change of radio resources configurations such as turn on/off base stations or change operation mode (e.g. normal mode, energy saving mode). 
The objective of this solution is to assist to select proper RAT/frequency for maintaining proper amount of resources without degrading of user experience. To archive this objective, it is essential to figure out the current and future radio demand per RAT/frequency. If RAT/frequency is figured out with low or no demand in current or near future, operator or OAM can decide to management strategy with minimum impact on the user service experience. 
The solution provides statistics/predictions to PCF to decide proper RFSP index to lead UEs into desirable RAT/frequency by NWDAF. NWDAF provides analytics information about the current/future usage of RAT/frequency for a specific area. For example, in region A, 20 E-UTRA users and 5 NR users, and 3 users are using low frequency NR and 2 users are using high frequency NR. Based on this analytics, PCF or OAM can decide to manage base stations or radio resources by figuring out the usage demand per RAT/frequency. This solution is based on the selection of RFSP index per UE, not impact to any existing RAN or OAM mechanism. 
6.X.1.1	Information for the support of RFSP index selection
The consumer of these analytics shall indicate in the request or subscription:
-	Analytics Id set to "Radio/Frequency usage";
-	The Target of Analytics Reporting: Area of Interest;
-	Analytics Filter Information: one or more combinations of the following Analytics Filters: S-NSSAI, RAT type;
-	An Analytics target period that indicates the time window for which the statistics or predictions are requested; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address.
The output analytics of NWDAF is defined in Table 6.X.1.1-1. 
Table 6.X.1.1-1: Radio/Frequency usage
	Information
	Description

	S-NSSAI (optional)
	Identifies the Network Slice for which analytics information is provided.

	Total number of user
	The total number of users

	Number of user per RAT type
	The number of users per specific RAT type (e.g. NR, E-UTRA) 

	Number of user per frequency 
	The number of users per specific RAT type (e.g. low, high) 

	Total data volume 
	The total data volume on RAN

	Data volume per RAT type
	The data volume per RAT type (e.g. NR, E-UTRA)

	Data volume per frequency
	The data volume per frequency (e.g. low, high)



Editor’s Note: It is FFS to how to collect input data for analytics.
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Figure 6.X.1.2-1: Procedure to support RFSP index selection

Step 0. AMF and PCF create an association to handle UE’s AM policy using Npcf_AMPolicyControl_Create. 
Step 1. PCF decide to adjust UE’s RFSP index for internal management objective such as energy saving. 
NOTE: 	Configuring and internal actions of PCF to internal management objective is out of scope. 
Step 2. PCF request to subscribe “RAT/Frequency usage” analytics to figure the current/future time to NWDAF. Target of reporting could be area of interest. 
Step 3. The NWDAF collects necessary data from NFs/OAM, and derive “RAT/Frequency” analytics for the request. 
Step 4. The NWDAF notify the analytics outputs listed in Table 6.X.1.1-1.
Step 5. PCF derive new RFSP index suitable for the internal objective in step 1 for the UEs. 
Step 6. PCF deploy the RFSP index to AMF using AM policy control to UEs. 

[bookmark: _Toc528436045][bookmark: _Toc528569789][bookmark: _Toc528576633]6.3.2	Impacts on Existing Nodes and Functionality
NWDAF:
· The NWDAF collect data from NFs/OAM, and analyse RAT/Frequency usage analytics. 
PCF:
Receives the RAT/Frequency usage analytics from the NWDAF and consider it for deciding RFSP index.
* * * * End of change * * * *
3GPP
SA WG2 TD
	


Microsoft_Visio____.vsdx
AMF
PCF
NWDAF
0. Establish Policy Association
5. Npcf_AMPolicyControl_Update 
(RFSP index, ...)
6. Deploy access and mobility control policy
2. Nnwdaf_AnalyticSubscription_subscribe  (AnalyticId = "RAT/Frequency usage", Target of Reporting = Area of Interest, filters)
4. Nnwdaf_AnalyticsSubscription_notify  (Number of total UEs, Number of UEs per RAT type, Number of UEs per frequency)
3. Derive RAT/Frequency  analytics
1. Decision to change RFSP index and NWDAF subscription



image1.emf
AMF PCF NWDAF

0. Establish Policy Association

5. Npcf_AMPolicyControl_Update 

(RFSP index, ...)

6. Deploy access and mobility 

control policy

2. Nnwdaf_AnalyticSubscription_subscribe 

(AnalyticId = "RAT/Frequency usage", Target 

of Reporting = Area of Interest, filters)

4. Nnwdaf_AnalyticsSubscription_notify 

(Number of total UEs, Number of UEs per 

RAT type, Number of UEs per frequency)

3. Derive 

RAT/Frequency  

analytics

1. Decision to change 

RFSP index and NWDAF 

subscription


