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Discussion

Last SA2 meeting, there was a discussion on the feasibility of solution 18, due to the fact that this solution requires that the ASP includes the list of UEs or alternatively a GroupId that will identify of the UE´s of this ASP subject of transfer of background data.  The number of UEs was potentially very large, in the range of millions of UEs, then the ASP provides the full list over Nx reference point or alternatively a GroupID that could be later mapped into the list of UEs in UDR. 
Solution 18 requires that NWDAF provides the expected load in the area where the ASP plans to perform transfer of background data and the expected mobility of the UEs that has a subscription with the ASP. So, even if NWDAF can provide expected UE mobility by the tuple (area, list of UEs), there may be a large number of instances of the tuple (area, list of UEs) and requires that the PCF checks which UEs are moving to each of the areas provided by the ASP and then check the load in that area to determine the best time period to transfer background data to each UE. It was discussed that this was not an optimal solution, due to the amount of processing in the PCF.
Note that both in EPC and 5GC, the PCF provides a BDT policy to the ASP, a BDT policy instructs the ASP on the time window to transfer background data to its UEs.
This contribution removes the need to send the list of UEs by the ASP, nor the GroupId and instead proposes that the PCF requests NWDAF to provide a prediction of the tuple (number of UEs in the area where the ASP request to transfer background data and load in that area). This contribution also includes some updates and clarifications for solution 18 and also evaluation of solutions 18 and 27 together with a proposed conclusion that aims to take some aspects on both solution 18 and 27.
The updates in solution 18 are targeted to reduce the signalling needed between NWDAF and PCF. It is proposed that the NWDAF instead of sending UE mobility pattern  towards PCF, it checks the mobility patterns for each UE involved in the BDT procedure to identify the NW areas affected by the BDT (at the ASP proposed time window), then provides to the PCF the number of UEs per area as well as the expected load  in that area. 
With that information provided by the NWDAF and together with the list of stored transfer policies in the UDR, the volume expected per UE in the BDT, and configured operator policies the PCF will decide whether the ASP proposed time window is OK for the BDT or not. In the latter case the PCF may ask again the NWDAF for the same information but for a longer period of time in order determine also using the previously referred PCF information the best alternative time window for the BDT. Note that in order to avoid this second NWDAF request, it would be also possible that PCF includes the longer period of time in the first NWDAF request. 
Solution 18 is an enhancement of the existing BDT functionality that estimates the best time window for transferring background data. :

· The Rel-15 BDT features the ASP provides the data volume to transfer in an area and the number of UEs, the NWDAF provides the load for the specific case where an area corresponds to a slice on a per time window basis and the PCF determines if the expected data volume may cause excessive load in that slice in that time period or not and provide a BDT policy to the ASP. Note that PCF knows all the existing planned data transferred policies for any ASP. Multiple interactions may be needed between the NWDAF and PCF to find the time period where the relation between the expected data volume and the load in that area is optimal for transfer of background data.
· The enhancement is that NWDAF provides a more granular information on the existing load per slice, i.e. per area and also the expected number of UEs on that area.
, 

Solution 27 requires that PCF requests a prediction of the maximum data volume per UE in an area and in a time period. The PCF does not know in principle what time period to select so most likely there will be multiple interaction from PCF to NWDAF to determine a time window that suits for sending the background data, as in solution 18. The NWDAF needs to know the planned data transfers for any ASP, that PCF generates and stored in UDR.  This aspect means that the NWDAF is not providing predictions based on statistical information but needs to replicate the PCF business logic to determine the maximum data volume per UE.
It is concluded that some aspects of solution 18 and 27 should be selected for normative phase as follows:
Common aspects of solution 18 and 21:

· PCF requests predictions on the expected performance in the area where the ASP plans to transfer data using Nnwdaf services, predictions based on statistical information,

the following aspects of solution 27:

· No impacts on BDT negation procedure as described in TS 23.502

· 
Proposal

It is proposed to add following text into the TR.
* * * Change * * * *

6.18
Solution 18: NWDAF assisting Future Background Data Transfer (BDT)

6.18.1
Description

This solution is for Key Issue 7: NWDAF assisting Future Background Data Transfer.
As currently specified in clause 4.16.7 Negotiations for future background data transfer in TS 23.502 [3], H-PCF can provide one or more transfer policies for the future background data transfer based on requests from the AF, The transfer policy is generated by the H-PCF based on e.g. analytics information, the list of already agreed BDT stored in the UDR, and some other information listed in TS 23.503 [4]. The transfer policy is stored in UDR. At the time the ASP indicates that transfer of background data to the UE starts. The PCF retrieves the transfer policy and enforces it.

It is considered that the network condition at the UE location could directly impact the transfer policy for future background data transfer provided to the ASP in particular:

-
UE Moving Trajectory.

-
Network performance information such as NF available capacity of 5G NF which serves the UE.
There are 2 variants of the solution:

-
AF knowledge of UE area: in this variant the AF provides the target area where Future Background Data Transfer is expected. This variant focuses on the fact that the AF has a better knowledge than the network on where the UE(s) should be at the expected time of the background data transfer.

-
NWDAF prediction of the UE area: in this variant the AF does not provide the target area where Future Background Data Transfer is expected but the NWDAF has to determine (guess/predict) it based on:

‐
the knowledge of the list of UE corresponding to the AF transfer. To avoid AF providing huge lists of UE(s) it is assumed that all these UE are configured to belong to a group and the AF only refers to the Group ID.

‐
predictions on UE mobility: NWDAF derives the UE Moving Trajectory by collecting the UE level information such as location information from AMF.
In both cases Network performance information is collected from OAM by NWDAF, possibly RAN OAM.

6.18.1.1
Information to support Future Background Data Transfer

The UE level information related to background data transfer per UE is defined in Table 6.18.1.1-1.
This information is not needed in case of AF knowledge of UE area.
Table 6.18.1.1-1: NWDAF input data

	Information
	Presence
	Source
	Description

	UE ID or Internal group Id
	C
	
	Present if NWDAF requests location information

	Location info
	
	
	

	>Timestamp
	C
	AMF
	The age of the information

	>Location Info
	C
	AMF
	The location info for the UE e.g. Cell ID or TA ID

	
	
	
	

	Network performance info
	
	
	

	Area information
	C
	
	Present if NWDAF requests network performance information

	Load information
	C
	
	Statistics on load in the area.


Editor's note:
Network performance information is required for a BDT policy, we need to ask and cooperate with SA WG5 which NW performance indicators are available, e.g. NF available capacity.

6.18.1.2
Procedure for Future Background Data Transfer

Prerequisite: The PCF may subscribe to or periodically requests upon AF request a network condition list for an ASP:
-
AF knowledge of UE area : to get prediction on the lowest load in an area.

-
NWDAF prediction of the UE area: it contains a list of Network Condition list, where each network condition includes information about the expected number of UEs of an ASP in one area and the expected load in that are at a certain time and date.
Table 6.18.1.2-1: EventId to provide analytics to enhance BDT functionality

	Event ID 
	Event Filter
	Description

	Network Condition list
	List of UE identities,

Time,

Date,
Time-window granularity,
Network area
	
Provides the load in the area where the ASP will send background data traffic. It may provide the expected number of UEs in that area, in case the ASP does not provide it.



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Figure 6.18.1.2-1: Procedure for future BDT enhanced with Analytics

The existing procedure listed in clause 4.16.7.2 of TS 23.502 [3] applies, except:

1)









6.18.2
Impacts on Existing Nodes and Functionality
Editor's note:
Capture impacts on existing 3GPP nodes and functional elements.
6.18.3
Solution Evaluation

Editor's note:
Use this clause for evaluation at solution level.
* * * End of Change * * * *

* * * Change * * * *

Overall Evaluation

Solution 18:

It describes a solution to enhance the policy decision in the PCF for the negotiation of Future Background Data Transfer using analytics provided by the NWDAF based in the prediction of the areas where the UE that will be subject of Background Data Transfer will be located at the time the ASP indicates that the Background Data transfer will take place. Then, for each area the NWDAF provides the predicted number UEs and the expected network performance of the area. The PCF may use this information together with other information as the list of already BDTs stored in the UDR to determine if according to operator configured policies, the impact of the extra traffic produced in each area for the UEs involved in the BDT may be handled without a significant impact into other regular traffic in the network. 

Advantage of this solution is that the NWDAF does not need to know about how the BDT procedure works, that is PCF logic in Rel-15. It is aligned with the proposal that NWDAF provides statistical information that may be used for any consumer, in that sense the propose EventId: “Expected number of UE in a geographical area” and EventId “ NetworkPerformance in a geographical area” may be consumed by other NF that the PCF.

Solution 27:

It outlines the need to estimate the available data volume in the network to determine a BDT policy.  Therefore, it proposes that the NWDAF should be able to calculate expected maximum available data volume per UE. However, in the calculation of available data volume in the network is not considered how BDT related traffic may affect to other traffic in the network, e.g. increasing the load in the NFs that handle both kind of traffic. So, in some cases there could be data volume available in the network for BDT but implying and impact or penalty in the network for other kind of traffic. 

Besides, there is no much information about how the NWDAF may derive the available data volume in the network with the provided input data. 
* * * End of Change * * * *

* * * Change * * * *

Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the study item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.
The conclusion is to select some aspects of both solutions in a solution that builds on the existing Rel-15 BDT that uses analytics:
Common aspects of solution 18 and 27:

· The PCF requests predictions on the expected performance in the area where the background data transfer will take place at a requested time window using Nnwdaf services, predictions based on statistical information.
The following aspects of solution 27:
· No impacts on BDT negotiation procedure as described in TS 23.502, note that PCF already requests analytics to NWDAF:
The following aspects of solution 18:

· Predictions on network performance are related to the load in an area, not only in a slice as in Rel-15.
· The PCF requests predictions on the expected number of UEs in the area where the ASP plans to transfer data at a requested time window using Nnwdaf services, predictions based on statistical information. Alternately, the ASP may provide the expected number of UEs in the area.
· The PCF determines if the data volume to be transferred may cause excessive load in that area in a particular time period. Note that PCF knows all the existing planned data transferred policies for any ASP. 
* * * End of Change * * * *
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