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1
Decision/action requested

Please consider the presented rationale and endorse the proposals.
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Rationale

It is common in SA5 specifications to define PMs with sub-counters, these are reported as a collection/array of values. One such example of a performance measurement defined with multiple sub-counters is "Average delay DL air-interface" from clause 5.1.1.1.1 in TS 28.552 [2]. This measurement is calculated per PLMN ID and per QoS level (mapped 5QI or QCI in NR option 3) and per supported S-NSSAI. Reporting a single measurement result in reporting several values. Even with relatively small number of measurements, the amount of data (due to sub-counters) reported for each interval may be relatively large. In cases of slowly changing or non-changing measurement values, the reporting of sub-countered measurement with arrays/static frame structures are inefficient (creates redundancies). 

With Streaming data reporting service (clause 11.5, TS 28.532 [1]), static frame structures are sent in each streaming burst. Irrespective of whether a PM changes fast or slow, the same amount of data is streamed. In many cases, there might not be significant or even any change to the previously reported PM values, still the same unchanged PM need to be sent over the wire as per the currently defined schema. There is no means for the MnS Producer to reduce and optimize the amount of data streamed over the wire in case of no change or little change to the PM.

Observation 1: A lot of redundancy is observed in the reporting of slowly changing data. Especially, the performance measurements defined with sub-counters as mentioned above would be having huge array elements with lot of redundant data that are reported every reporting interval. Reporting of data those are slowly changing and perhaps have not changed for different levels of sub-counters causing sub-optimal use of resources. Usage of adaptive frames is a common technique used in video processing area where the frame rates are adaptively changed based on the kind of content. Similarly, the refresh rates of the screen on the mobile phones changes adaptively based on the kind of content being displayed. Normal content (basic functionalities) will be displayed with a lower refresh rate rather the gaming content will be displayed using much higher refresh rates to capture the fast-changing content. The same method may be considered for the reporting of slowly changing PMs. 

Observation 2: The performance measurement "Average delay DL air-interface" is calculated and reported per PLMN id and per QoS level and per supported S-NSSAI. To avoid the sub-optimal use of the resources by reporting redundant values in such PM with deeply nested sub-counters, the sub-counter definition may be changed to report the values only when there is a significant change. If the PM is not changed in the reporting interval, the definition of the appropriate performance measurement may be modified to skip sending the same. But with this approach, the definition of all the applicable PMs with sub-counters may have to be modified to incorporate this. This would need huge amount of (re)work to modify the definitions of all the applicable PMs.
Observation 3: Considering the above observations, there is an opportunity in reducing the redundant data by using more efficient encoding for serialization. In case of slowly changing PM, the range of change of value from the previously reported value might probably fit into a lower size data type than the originally defined data type for the PM resulting in optimal use of resources. For instance, assuming a PM is reported as an integer, an integer would typically be a 32-bit or a 64-bit value depending on the platform it is running. In case of slowly changing PM represented as integer type, the change between two successive reporting instances may probably fit into a single byte. If the PM has not changed at all from the previously reported value, a single bit may be sent over the wire to indicate that it has not changed. This kind of efficient encoding for serialization might result in optimal use of resources and reduce the redundant information.

Observation 4: The GPB schema for streaming of PMs have been introduced recently in SA5 under the WI "PM_KPI_5G_Ph3". It would be ideal time now to work on optimizing the resources and reduce the redundant data in Release 18. This activity is also already covered by the scope of the existing WI mentioned.

Proposal 1: To consider reducing the overall reporting size of the performance measurement including sub-counters, by reporting only difference of values in case of slowly changing PMs and report only and if the PM is not changed, just indicate no change.

4
Detailed proposal

It is proposed to enhance the PM serialization schemas to support optimization of the data serialization efficiency.
