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Abstract of the contribution: This paper proposes to add the new featurture related to NWDAF-assited Background Data Transfer into TS 23.288.
1. Discussion
As discussed and studied in TR 23.791, Solution 18 and 28 are selected as the concluded solution for NWDAF-Assisted Future Background Data Transfer. This PCR proposes to add the new feature about NWDAF-Assisted Future Background Data Transfer into TS 23.288 as an implementation.
Here, we propose that the same information as NWDAF input and output is used for the features based on Solution 18 and 28, respectively.
2. Proposal
The following changes are proposed in TS 23.288.
[bookmark: _Toc517082226]* * * Start of Change (all text is new)  * * *
[bookmark: _Toc534280592][bookmark: _Toc532571723]
[bookmark: _Toc534714465]76.4X	Future Background Data TransferNetwork Condition  related network data analytics
[bookmark: _Toc534714466][bookmark: _Toc534877992][bookmark: _Toc535263128]76.4X.1	General
[bookmark: _GoBack]The clause 6.X defines how NWDAF derives the network condition related network data analytics.
There are 2 variants of the information related to the network area of the UE:
1. AF knowledge of the network area: in this variant the AF provides the target area. This variant focuses on the fact that the AF has a better knowledge than the network.
2. NWDAF prediction of the network area: in this variant the AF does not provide the target area but the NWDAF 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 a Group ID.
-	predictions on UE mobility: NWDAF derives the UE Moving Trajectory by collecting the UE level information such as location information from AMF.
NWDAF could derive a network condition list per sub-network area list within the network of the UE. 
[bookmark: _Toc534714467]76.4X.2	Input Data
The UE level information related to background data transfer is defined in Table 7.4.2-1 in order that the NWDAF performs/provides the big data analytics.
There are 2 variants of the information related to the UE location:
3. 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.
4. 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.
The UE level information is defined in Table 6.X.2-1 to help NWDAF derive the network condition.
Table 76.4X.2-1: NWDAF i UE level information nput datafor Network Condition related network data analytics
	Information
	Presence
	Source
	Description

	UE ID or Internal group Identifierd
	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
	
	
	It is collected from OAM

	> Area information
	C
	OAM
	Present if NWDAF requests network performance information

	> Load information
	C
	
	Statistics on load in the area.



Table 7.4.2-2 and 7.4.2-3 show the event id and the analytics information output by the NWDAF based on the input information described in Table 7.4.2-1.

76.4X.3	Output Analytics
Table 6.X.3-1 and 6.X.3-2 show the analytic id and the analytics information output by the NWDAF based on the input information described in Table 6.X.2-1.

Table 76.4X.3-12-2: Event Analytic ID to provide analytics for background data transferNetwork Condition
	Event Analytic ID
	Event Analytic Filter
	Description

	Network Condition list
	List of UE identitiesGroup ID,
Time,
Date,
Network area
	Provides the network condition list in the area where the ASP will send background data traffic. 



Table 76.4X.3-22-3: Content of Network Condition List
	IE/Group Name
	Presence
	Range
	Semantics description

	Network Condition list
	
	1
	

	> Network Condition IEs
	
	1 to M
	

	>> list of UE IDsnumber of UEs
	C
	
	

	>> Expected Moving TrajectoryNetwork area
	C
	1 to N
	UE´s expected geographical movement (e.g. as described in TS 23.502 [3] clause 14.5.6.3). Network area where the UEs are expected to be located.

	>>Network Performance Info
	C
	
	Performance information on the NF where the UEs is are expected to be according to the expected moving trajectorylocated in the network area

	>>Time and Date
	
	
	




[bookmark: _Toc534714468]76.4X.3	Procedures
Editor’s note: Add new procedures that are not listed in 23.502and  reference 23.502 when existing procedures are used.
76.4X.3.1	NWDAF assisted Negotiation for Future Background Data Transfer
The PCF may subscribe to the NWDAF or periodically requests a network condition list for an ASP based on AF request. Through the negotiations for future background data transfer in clause 4.16.7, TS 23.502 [x], the PCF determines one or more transfer policies, based on information provided by the AF and the information from the NWDAF.

76.4X.3.2	NWDAF assisted Notification to AF  for Future Background Data Transfer
The AF in the ASP can subscribe the BDT warning notification to the PCF through the NEF. Then, the PCF subscribes to the NWDAF or periodically requests a network condition list for an ASP based on AF request. When the PCF judges that the background data traffic is impacteddiscarded based on the available information from the NWDAF,  the PCF sends the BDT warning notification described in Tables 7.46.X.3.22-14 and 6.X7.4.3.2-25 to the AF through the NEF.


Figure 6.X.3-2: NWDAF assisted notification to AF for future background data transfer procedure

When the PCF notifies the ASP  that the background data traffic is discarded,  the PCF sends the event id and content described in Tables 7.4.2-4 and 7.4.2-5. The AF may subscribe to BDT policy warning in the PCF.
1.  The AF subscribes to or cancels subscription to BDTNotification by invoking the Nnef_BDTNotification_Subscribe/ Nnef_BDTNotification_Unsubscribe service operation.
2. The NEF subscribes to or cancels subscription to BDTNofication by invoking the Npcf_BDTNotification_Subscribe/ Npcf_BDTNotification_Unsubscribe service operation.
3. The PCF subscribes to or cancels subscription to analytic information for background data transfer by invoking the Nnwdaf_EventsSubscription_Subscribe/Unsubscribe.
4. The NWDAF notifies the PCF with the analytic information by invoking Nnwdaf_EventsSubscription_Notify service operation.
5. The PCF judges whether that the background data traffic is impacted or not. 
6. When the PCF judges that the background data traffic is impacted,  the PCF notifies the NEF with BDT notification by invoking Npcf_BDTNotification_Notify service operation.
7. The NEF notifies the AF with BDT notification by invoking Nnef_BDTNotification_Notify service operation.

Table 7.4.3.2-12-4: BDT warning notificationpolicy warning to renegotiate the BDT policy
	Event ID
	Event Filter
	Description

	BDT warning notificationpolicy warning
	ASP identifier,
Time, Date, Network area information
	PCF requests the ASP to renegotiate the BDT policy, due to potential delays in the transmission of background data. The ASP may trigger a procedure to negotiate the BDT policy with the MNO.



Table 7.4.3.2-22-5: Content of List of BDT warning notificationpolicy warning
	IE/Group Name
	Presence
	Description

	List of BDT warning notificaitonpolicy warning
	
	

	> IEs
	
	

	>> ASP identifier
	M
	Identifier to identify the ASP

	>>BDT policy reference ID
	M
	Reference ID of agreed BDT policy

	>>Time
	O
	It indicates the time when the background data of the UEs of this ASP may be delayed due to network conditions

	>>Date
	O
	It indicates the date when background data of the UEs of this ASP may be delayed due to network conditions

	>>Network area
	O
	indicates the network area where background data of the UEs of this ASP may be delayed due to network conditions

	>>UE ID
	O
	Indicates the list of UEs whose background data of the UEs of this ASP may be delayed due to network conditions



* * * End of change * * *
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