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Abstract of the contribution: This pCR proposes a new solution for KI#8. 
1 Discussion

2 Proposal
It is proposed to agree the following changes into TR 23.700-91.
* * * * Start of Changes * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".

[5]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services; Stage 2".

[6]
ITU‑T Recommendation P.1203.3: "Parametric bitstream-based quality assessment of progressive download and adaptive audiovisual streaming services over reliable transport - Quality integration module".

[7]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification".

[8]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".

[9]
3GPP TS 38.215: "NR; Physical layer measurements".
[xx]
3GPP TS 23.402: “Architecture enhancements for non-3GPP accesses”.
* * * * Next of Changes * * * *
!! All New Texts !!
6.z
Solution #z: Analytics for WLAN Usage Experience using UE WLAN Usage Data
6.z.1
Description
This solution is for Key Issue #8 "UE data as an input for analytics generation".

The WLAN Selection Policy (WLANSP) is a set of operator-defined rules that determine how the UE selects and reselects a WLAN access network as defined in clause 6.6.1 of TS 23.503 [4]. According to the WLANSP rule, the UE selects the most prioritized available WLAN and connects to it. The priority of each WLAN is determined by several attributes (e.g. MinBackhaulThreshold, BSSLoad) as defined in clause 4.8.2.1.6 of TS 23.402 [xx]. The problem is, however, this priority value does not reflect UE’s actual WLAN usage experience. WLAN that has the highest priority order may not provide the best usage experience to the UE. 
To address this problem, this solution proposes a new analytics for WLAN Usage Experience using UE WLAN Usage Data. This analytics provide statistics or predictions of usage experience of WLANs deployed in a specific area to a consumer NF. 
The service consumer may be an NF (e.g. PCF). 

If a service consumer is PCF, the WLAN Usage Experience analytics can be used to update WLANSP rules. 
The consumer of these analytics may indicate in the request or subscription:

-
Analytics ID set to "WLAN Usage Experience".

-
Target of Analytics Reporting: a UE, a group of UEs, or any UE

-
Analytics Filter Information containing:

-
Area of Interest (list of TA or Cells)
-
SSID(s)

-
BSSID(s)

-
An Analytics target period indicates the time period over which the statistics or prediction are requested, either in the past or in the future.
6.z.2
Input Data
For the purpose of WLAN Usage Experience analytics, the NWDAF collects the UE Data as listed in Table 6.z.2-1.
Table 6.z.2-1: UE Data collected by NWDAF for WLAN Usage Experience analytics
	Information
	Description

	UE ID
	SUPI

	SSID
	SSID of WLAN access point to which UE connects 

	List of collected UE data slots (1…max)
	Each slot contains accumulated or average value measured over a time interval

	  > BSSID
	SSID of WLAN access point to which UE connects

	> UE location
	UE location information where the UE connects to the WLAN (e.g. Cell ID, TAI, geo coordinate)

	> Backhaul bandwidth
	Backhaul bandwidth of WLAN to which UE connects

	> BSS load
	Average BSS load of WLAN to which UE connects

	> WLAN Protocol
	MAC and PHY protocols of WLAN (e.g. 802.11 n, 802.11 ac)

	> Start time of data collection
	Start time of data collection

	> End time of data collection 
	End time of data collection

	> Packet loss
	The observed number of packet loss

	> Packet re-transmission
	The observed number of packet retransmission

	> Latency
	Average latency

	> Throughput
	Average throughput

	> RSSI
	Average RSSI

	> SNR
	Average SNR


The UE collects and provides UE Data related to WLANSP rule as listed in Table 6.z.2-1. The UE generates each data slot every time interval and reports the data when specific events occurs. Data Collection configuration provided by PCF indicates data needs to be collected, the time interval value and the events when to report the collected data (e.g. WLAN disconnection, change from one WLAN/SSID to other WLAN/SSID) to the UE.
6.z.3
Output Analytics
The NWDAF generates WLAN Usage Experience analytics. Depending on the Analytics Target Period, the output consists of statistics or predictions. The detailed information provided by the NWDAF is defined in Table 6.z.3-1 for statistics and Table 6.z.3-2 for predictions.

Table 6.z.3-1: WLAN Usage Experience statistics
	Information
	Description

	Area of Interest
	A list of TAIs or Cell Ids 

	Preferred SSID List
	A prioritized list of SSIDs preferred for selection

	List of Analytics per SSID
	SSIDs of WLAN access points deployed in the Area of Interest

	> WLAN Protocol
	MAC and PHY protocols of WLAN (e.g. 802.11 n, 802.11 ac)

	> Backhaul bandwidth 
	Backhaul bandwidth value

	  > BSS load
	Average BSS load

	> Packet loss
	The number of packet loss

	> Packet re-transmission
	The number of packet retransmission

	> Latency
	Average latency

	> Throughput
	Average throughput

	> RSSI
	Average RSSI

	> SNR
	Average SNR

	> Number of UEs
	Number of UEs observed for the SSID


Table 6.z.3-2: WLAN Usage Experience predictions
	Information
	Description

	Area of Interest
	A list of TAIs or Cell Ids 

	Preferred SSID List
	A prioritized list of SSIDs preferred for selection

	List of Analytics per SSID
	SSIDs of WLAN access points deployed in Area of Interest

	> WLAN Protocol
	MAC and PHY protocols of WLAN (e.g. 802.11 n, 802.11 ac)

	> Backhaul bandwidth 
	Predicted Backhaul bandwidth value

	  > BSS load
	Predicted Average BSS load

	> Packet loss
	Predicted number of packet loss

	> Packet re-transmission
	Predicted number of packet retransmission

	> Latency
	Predicted average latency

	> Throughput
	Predicted average throughput

	> RSSI
	Predicted average RSSI

	> SNR
	Predicted average SNR

	> Number of UEs
	Number of UEs predicted for the SSID

	> Confidence
	Confidence of the prediction


6.z.4
Procedures
6.z.4.1
UE WLAN Usage Data Collection procedure
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Figure 6.z.4.1-1: UE WLAN Usage Data Collection procedure
This procedure covers both roaming and non-roaming scenarios.

In the non-roaming case the V-PCF is not involved. In the roaming case, the AMF interacts with the V-PCF and the H-PCF interacts with the V-PCF.
1.
The H-PCF provides UE access selection related policy information in UE policy container, which includes WLANSP rules and data collection configuration. The UE policy container is transferred to the UE through the V-PCF and the AMF, as described in clause 4.2.4.3 of TS 23.502 [3].
2.
The V-PCF provides UE access selection related policy information in UE policy container, which includes WLANSP rules and data collection configuration. The UE policy container is transferred to the UE through the AMF, as described in clause 4.2.4.3 of TS 23.502 [3].
3.
If the UE is roaming, it may have WLANSP rules from both HPLMN and VPLMN. In this case, the UE gives priority to the WLANSP rules from VPLMN, as described in clause 6.6.1.2 of TS 23.503 [4]. According to a selected WLANSP rule, the UE selects an available WLAN and connects to it. Then the UE begins collecting WLAN usage data following the received data collection configuration. 
4a-5a. If the UE applied the V-WLANSP rules to select the WLAN in step 3, then it reports the collected data with VPLMN ID so that the collected data can be delivered to the V-PCF. 

4b-6b. If the UE applied the H-WLANSP rules to select the WLAN in step 3, then it reports the collected data with HPLMN ID so that the collected data can be delivered to the H-PCF. 
Data reporting in step 4a and step 4b is triggered by events described in the data collection configuration (e.g. WLAN disconnection, change from one WLAN/SSID to other WLAN/SSID). In case of the WLAN disconnection, the collected data is sent over 3GPP access.
6.z.4.2
Analytics for WLAN Usage Experience using UE WLAN Usage Data
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Figure 6.z.4.2-1: Analytics for WLAN Usage Experience using UE WLAN Usage Data
1.
The NF sends a requests to the NWDAF for analytics information on WLAN Usage Experience, using either the Nwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service. 
The parameters included in the request are described in clause 6.z.1.

2.
If the request is authorized, the NWDAF sends subscription requests to all serving PCFs to collect UE Data related to WLANSP rule.

3.
The PCF provides stored UE data, collected by the procedure, described in clause 6.z.4.1.

4.
The NWDAF derives requested analytics with the obtained UE Data.
5.
The NWDAF provides the requested analytics to the NF, using either the Nnwdaf_AnalyticsInfo or Nnwdaf_AnalyticsSubscription service, depending on the service used at step 1.
6.
If the NF subscribed the analytics at step 1, the NWDAF provides a new analytics when it generated the new output. 
6.z.5
Impacts on services, entities and interfaces
Editor's note: This clause lists impacts to services and interfaces.
* * * * End of Changes * * * * 
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