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1. Introduction
In order to assist mobile network’s needs of service governance (e.g. topology selection, signalling routing), the NRF API system is designed to support mechanisms including service registration, discovery, subscription, and notification. However, in current NRF framework, duplicated network-level attribute values and UE ranges are separately maintained between different NFs, and transmissions of full NF profiles are repeatedly performed, resulting in overhead of data storage, signalling, and processing.
It is proposed to study the details that lead to the overhead in combination with typical scenarios, thereby pointing the way for optimization ideas.
2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.831 v0.1.0
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This clause describes the NRF API baseline for possible enhancements and optimizations addressing data storage overhead, signalling overhead and processing overhead.
4.1	General
[bookmark: _Toc113262340]In order to assist mobile network’s needs of service governance (e.g. topology selection, signalling routing), the NRF API system is designed to support mechanisms including service registration, discovery, subscription, and notification. However, in current NRF framework, duplicated network-level attribute values and UE ranges are separately maintained between different NFs, and transmissions of full NF profiles are repeatedly performed, resulting in overhead of data storage, signalling, and processing. See Section 4.2, 4.3, and 4.4 for details.
4.21	Data Storage Overhead
This clause describes the data storage overhead in the NRF that may be subject to possible optimizations.
Firstly, in the mobile network, to achieve load balancing and high availability, it is common that multiple NFs serving the same geographical region (e.g., NFs within a same NF Set) are assigned by O&M with identical network-level service attribute values (e.g. TAI-list, DNN). In this case, the NFs’ registration to a same NRF introduces redundant storage of many partially or fully duplicated NF profiles.
Secondly, current NRF API system maintains UE identifier ranges in NFs, although the attribute of the ranges is a global concept rather than per-NF’s. In large-scale network, the attribute can contain millions of UEs and achieve several million bytes, resulting in NFs’ storage overhead. Moreover, when these NFs perform registration, multiple copies of the same ranges will occur simultaneously in the NRF’s storage.
[bookmark: _Toc113262341]4.32	Signalling Overhead
This clause describes the signalling overhead (both in terms of payload size and number of HTTP requests) subject to possible enhancements/optimizations.
Data size is the first reason for signalling overhead. The current NRF API system supports only single-layer query view. During registration, discovery and notification processes, full NF profiles with huge size have to be submitted or retrieved at one time. Take signalling routing in some large-scale network as an example, huge full information is provided, containing millions of UE ranges, leading to huge-size (typically several million bytes) frame overhead. Moreover, as stated in Section 4.2, these huge NF profiles can contain a lot of duplicated data, which further makes the overhead unnecessary.
[bookmark: _Toc113262342]Transmission range and frequency is another two reasons for signalling overhead. In current NRF framework, even the tiny change of a subscribed network element can trigger large-scale notifications. To distribute the full NF profile to all related subscribers simultaneously, the NRF can easily trigger a push storm and become a performance bottleneck.
4.43	Processing Overhead
This clause describes the processing overhead (both at the NRF and its consumers) subject to possible enhancements/optimizations.
The receiving, parsing, and handling of redundant information as stated in Section 4.2 and 4.3 apparently increase processing overhead. Moreover, when network elements are pulled up in batches and concurrent registration or discovery happens, the intensive transmission of many full NF profiles will make not only the NRF but also NFs suffer from performance fluctuations.
* * * End of Changes * * * *

