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Abstract: this tdoc makes an enhancement to an existing Rel-16 KI #13 for the purpose of introducing future load analytics per cell/gNB for better resource management and QoS handling through OAM.
1. Discussion
In any cellular system, Radio Access Network (RAN) often feels the bottleneck in any QoS provisioning. Although gNBs can learn instantaneous loads of neighbour cells, such load visibility is only possible to 1-hop neighbours that maintain direct Xn interface. The objective is to see how the involvement of an NWDAF can enhance RAN performance in terms of efficiently managing scarce radio resources by extending load visibility.

This section discusses possible scenarios where future load analytics per target gNB can be advantageous.

In Rel-12/13 time-frame cell splitting/merging was standardized in RAN 3. Cells are split up or merged for capacity reasons and in order to split or merge cells, the system has to know future traffic. In other words, if more traffic is expected, a cell can be split up or else a number of split cells can be merged. With an advent of an NWDAF, related decision-making process can be eased out if NWDAF can predict future traffic per cell/gNB.
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Figure 1: Example depicting the importance of future load Analytics
As depicted in Fig. 1, suppose a group of UEs (i.e., UE Group 1) tries to move to cell A at t=t1. At the same time, UE 2 tries to move from cell C to cell A. Although cells A and C periodically exchange instantaneous load information possibly at t=t0, neither cells will know future load at t=t1. If cell A becomes too congested at t=t1, QoS of certain flows may suffer depending on priority levels and relative ARPs of a flow with respect to each other. Under such circumstances, rather than using ARP to pre-empt low priority traffic, if future traffic of neighbours is known, radio resources can be efficiently managed and shared such that unused radio resources in a cell can be quickly re-used by a cell that expects more traffic. This will minimise the likelihood of a situation where QoS of UEs in an overloaded cells is impacted while neighbour cells have amble capacity. By having future load analytics per cell/gNB, it is now possible to efficiently share scarce radio resources among neighbour cells/gNBs without having to drop calls or degrade QoS while minimising unnecessary handover failures (HOF). 

Observation 1: Although ARP and priority levels can still ensure some QoS guarantees, it can lead to inefficiencies if future traffic analytics is not available.

Accordingly, an NWDAF will start collecting currently active PDU Session details, UE identities and their mobility pattern per a UE. Such a measure is partly possible from existing Network Performance Analytics, UE communication analytics and QoS Sustainability Analytics as presented in [1]. With this arrangement in place, now an NWDAF will be in a position to analyse bulk traffic per each gNB by considering all UEs in the network such that future mobility or flightpaths of those considered UEs coincides with the gNB in question.
Given that for traffic load analytics, UE identities and UE-specific mobility and traffic patterns are required, it is readily possible for a 5GC network function. In contrast, especially in Rel-14, an eNB does not know a UE identity and this is the reason why it allocates a temporary id such as Cell Radio Network Temporary Identifier (C-RNTI). Although such restrictions are relaxed in Rel-15 with an introduction of INACTIVE-STATE and RAN paging, it may still be a challenge for a RAN OAM to carry out similar analytics that require UE specific identities, traffic and mobility patterns. 
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2. Proposal

Proposal 1: It is suggested that SA2 study the benefits of future load analytics as part of WT #4 by proposing an enhancement to 23.700-91.
START CHANGES
X.Y
Key Issue #xx: UE-driven Analytics enabling future Load Analytics per cell/gNB
X.Y.1
Description

Given that RAN is considered to be the main bottleneck in the overall QoS provisioning, efficient utilisation of RAN resources is essential to fulfil customer QoS requirements. By carrying out load analytics per cell/gNB, scarce radio resources can be efficiently utilised – for instance, it is now possible for the RAN to timely decide on capacity enhancement decisions while minimising unnecessary energy consumption, minimise handover failures (HOF) and execute sound Inter-cell Interference coordination (ICIC). Existing functionalities such as Network Performance Analytics, UE communication analytics, UE mobility analytics and QoS Sustainability Analytics can partly make it possible for the NWDAF to bring all these benefits. The future load analytics per cell/gNB preferably involves determining future traffic QoS requirements in terms of QoS profile consisting of QoS parameters (e.g., 5QI) per S-NSSAI. 
In this Key Issue, the following aspects need to be studied:

· Identifying NFs (e.g., SMF, AMF) that may be useful in this future load analytics exercise;
· How to accumulate QoS requirement of future traffic pertaining to one or many UEs that traverse a given cell within future Observation Period?

· How can UE history and registration information maintained in different NFs namely an AMF be useful? 
· What type of information can an NWDAF collect directly or indirectly from a UE for this purpose?
· How to estimate future traffic of a cell/gNB per 5QI per S-NSSAI?
· How can the NWDAF notify OAM and other NFs regarding future load per cell/gNB?
· How frequently are such analytics to be shared by the NWDAF to OAM?
· What are the triggers for the UE to provide analytics to the network?
Note 1: It is assumed that NWDAF provide load analytics to OAM e.g., for creation of sound RRM policies.
X.Y.2
Requirements
-
The NWDAF shall be able to identify relevant NFs to carry out load analytics per cell/gNB.

-
The NWDAF shall be able to timely collect relevant data from identified NFs.

-
The NWDAF shall be able to provide load analytics on time for the analytics to be useful to OAM and other NFs such and AMF and RAN.
END OF CHANGES
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