
3GPP TSG-SA WG2 Meeting #132
S2-1903752
Xi'an, People's Republic of China, April 8 – 12, 2019


Source:
Huawei, HiSilicon, Telecom Italia, ZTE, Deutsche Telekom, AT&T, Continental Automotive GmbH, Volkswagen AG, Orange
Title:
KI#15: Analysis of Solution 23 and Solution 29 and way forward
Document for:
Discussion

Agenda Item:
6.6
Work Item / Release:
FS_eV2XARC
Abstract of the contribution: this contribution analyses Solutions 23 and 29 for Key Issue #15 and proposes a way forward.
1
Introduction

This contribution analyses the current solutions for KI#15, describes for which scenarios they are applicable and proposes a way forward.
2
Discussion

2.1 Considerations on Solution 23

According to the current description of Solution 23 of TR 23.786:

1.  It uses OAM based information, but it is not defined whether the decision to send notifications and the actual notification is carried out by the PCF or by the NWDAF.

2.
It is based on a per-UE notification approach. 

3.
The solution uses threshold for the QoS KPIs deemed useful by the AF. In addition, thanks to the involvement of the PCF, the solution allows the 5GS to know for which 5QI value(s) the notifications are needed. This means that the 5GS does not need to expose the whole QoS KPI value range. On the contrary, the 5GS needs to notify the AF only if the QoS KPI will most likely cross a certain threshold. This, combined with the per-5QI notification, allows to reduce the number of notifications that need to be sent to the AF for a given UE.

Observations on Solution 23: 
1.
The role of the PCF should be reinstated as it is essential to allow UE and service (5QI) specific notifications.

2.
The solution is better suited for scenarios in which UEs do not share paths at the same time, where a per-UE (and per-5QI) notification is more efficient than a UE-independent notification.
2.2 Considerations on Solution 29
According to its current description, Solution 29 of TR 23.786:
1.
Uses OAM based information and is NWDAF-based (i.e. no involvement of the PCF).
2.
Provides UE independent notifications (that is, the AF subscribes to the service  per location and per time). 

Solution #29 enables the 5GS to provide notifications to the AF per geographic area in a UE independent way. However, according to TS 23.288 (6.1.3, 6.10), any AF can subscribe (using Nnwdaf_ AnalyticsSubscription) or request (using Nnwdaf_ AnalyticsInfo) to get analytics from the NWDAF for UEs or group of UE(s). Further, the NWDAF shall be able to perform data analytics on UE mobility and provide the analytics results (i.e. UE mobility statistics or prediction) to the 5GC. 

3.
It is not clear how it handles per 5QI notification without the involvement of the PCF and it does not use any threshold for the QoS KPIs

This implies that the 5GS has to expose to the AF the whole set of QoS KPI values for several 5QIs for a given location for the current time and near future (e.g., next minutes/hour). This translates in several, frequent notifications to update the selected KPIs over time.

Observations on Solution 29: 
1.
A threshold should be introduced to limit the frequency/amount of notifications sent to the AFs (since it would be notified only when the threshold is crossed). This allows an operator to prevent exposing the full range of KPI data.

2.
Road segments have to be small enough so that they comparable to the cell size, otherwise the NWDAF would have to generate intermediate waypoints/sub-segments and provide the notification per sub-segment.

3.
Solution 29 is beneficial for scenarios in which several cars/UEs (partially) share the same path at roughly the same time. This allows the AF to subscribe to QoS KPI notifications for certain locations and to use them for several UEs. This can be easily assumed for busy roads/highways. On the contrary, for roads/streets that are not frequently used, we should not assume a permanent subscription by the AF. In this case, a per-UE notification approach seems to be necessary, but this seems out of scope of Solution 29.
2.3
Resolutions of Solution 29's Editor's Notes

2.3.1
Parameters of the AF request

The first Editor’s note in TR 23.786, subclause 6.29.1reads as follows:

Editor's note:
Detail of parameters included in the request from the V2X Application Server such as QoS requirements (e.g. 5QI, threshold, etc) and time information are FFS.
In Solution #23, the following parameters are included in the request from the V2X AF:

-
Current and expected future UE positions (geographic location and time); 
-
The QoS KPIs of interest (Per 5QI UE non-GBR average bitrate and per 5QI GBR average failure rate);
-
The threshold(s) of interest (per QoS KPI).

Some considerations can be made:

-
As in Solution 23, the QoS KPIs of interest should be, at least, UE non-GBR average bitrate and GBR average failure rate. Further parameters can be discussed during normative phase. 

-
As explained in above, it seems necessary to use also the threshold(s) of interest as parameters in the AF subscription request, so that the amount of notifications towards the AF is minimized.

-
On the contrary, the current and expected future UE positions do not seem necessary, since Solution 29 applies aggregation for several UEs travelling along the same path/road segment. What is needed is the geographical location of the path/road segment.  In addition, the time interval for which the notification is needed is to be provided to the 5GCN.

Proposal 1: The AF subscription request should contain at least the QoS KPIs of interest (Per 5QI UE non-GBR average bitrate and Per 5QI GBR average failure rate – others may be discussed in the normative phase) and the associated threshold(s) together with the geographical location of the path/road segment and the time interval for which the notification is needed.

2.3.2
Usage and derivation of geographical information 

The second Editor’s note of subclause 6.29.1 reads as follows:

Editor's note:
How the NWDAF uses Geographical Area(s) to collect data is FFS (e.g. using it as is or whether any mapping is needed into e.g. cell ID(s)).

While the second Editor’s note of subclause 6.29.2 of the TR reads as follows:

Editor's note:
How the geographic area is derived from the individual UE specific path(s) and how to take the different time information into account are FFS.

It can be assumed that the NWDAF collects/stores QoS KPI related information per cell. Therefore, the NWDAF needs to know which cells are covering the path/road segment for which the AF subscribed. The mapping between paths/road segments and Cell IDs can either be done by the NEF or internally by the NWDAF.

Proposal 2: The NWDAF collects QoS KPI information per cell ID. The mapping between paths/road segments and Cell IDs can either be done by the NEF or internally by the NWDAF.  

2.3.3
How the NWDAF detects potential QoS changes

The third Editor’s note of subclause 6.29.1 reads as follows:

Editor's note:
How the NWDAF detects "potential QoS change" is FFS, related to detail of parameters included in the request from the V2X Application Server.

The NWDAF has statistics of QoS KPI of interest per cell. Based on the parameters in the AF request, i.e., the QoS KPIs of interest and their related threshold(s), the NWDAF can notify the AF of potential QoS changes for the requested time interval.

Proposal 3: The NWDAF has statistics of QoS KPI of interest per cell. Based on the parameters in the AF request, i.e., the QoS KPIs of interest and their related threshold(s), the NWDAF can notify the AF of potential QoS changes for the requested time interval.

2.3.4
Aggregation of notifications for multiple UEs
The first Editor’s note of subclause 6.29.2 reads as follows:

Editor's note:
How the V2X AF aggregates potential QoS changes notifications for multiple UEs is FFS.

The V2X AF may combine requests for potential QoS change notifications for different UEs sharing the same (parts of a) path during the same time interval. In this way, the V2X AF would subscribe to the 5GCN per location and time and use, for several UEs, the notifications for that location and time. How this aspect is done is out of 3GPP scope. This implies more complexity in the AF design.

Proposal 4: It is up to the V2X AF how to aggregate requests for multiple UEs in a single request and how to use a per-location per-time notification for multiple UEs. This aspect is outside of 3GPP scope. 
3
Conclusion and proposal

This paper briefly summarized benefits and drawbacks of Solutions 23 and 29 and identified in which case each solution should be applied.
In order to conclude KI#15, we propose to:

Proposal 5: Clean-up the description of Solution 23 to re-instate role of PCF (see [1]).
Proposal 6: Complete the description of Solution 29 by addressing the open editor's notes as described in subclause 2.3 (see [2]).
Given that the two solutions are applicable to different scenarios, we propose to:

Proposal 7: Conclude the key issue with the recommendation of standardizing both Solutions 23 and 29 (see [3]).
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