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1	Introduction
In this paper we discuss potential SON enhancements for Small Data Transmission.
 
2	Discussion
As we know, use of Small Data Transmission allows a UE in RRC_INACTIVE to transmit a small amount of data and remain in RRC_INACTIVE. From a network point of view, this has some advantages, e.g., the UE will consume fewer resources compared to a UE in RRC_CONNECTED (e.g., for measurement handling, scheduling, etc.).
One of the main parameters used to discriminate whether the UE can use SDT or not is the threshold on the data volume waiting to be transmitted at the UE (sdt-DataVolumeThreshold in TS 38.331). If the amount of data waiting to be transmitted is smaller than this threshold (and SRB is enabled for SDT), the UE can proceed with SDT, otherwise normal transmission is used.
In reality, when a UE is in need to transmit a “small amount of data”, the actual volume of data to transmit is not a fixed amount, meaning that for a given value of the SDT threshold there will be:
· UEs for which the volume of pending data is below the SDT threshold, and it is convenient to keep them in RRC_INACTIVE (they have no more data to send after)
· UEs for which the volume of pending data is above the SDT threshold, and it is convenient to transition them to RRC_CONNECTED (they have more data to send and the amount of data is substantially higher than the SDT threshold)
· UEs for which the volume of pending data is only slightly above the SDT threshold, which will end up performing normal transmission, while it would be convenient to keep them in RRC_INACTIVE (they have no more data to send after)
· UEs for which the volume of pending data is below the SDT threshold, and it is convenient to move them to RRC_CONNECTED (to reduce the latency for subsequent transmissions)

We think that an optimal value of SDT threshold should take all the above situation into account. On the other hand, achieving this is not a trivial task. For example, different networks, or different parts of the same network can be exposed to different type of traffic, so it may be beneficial to differentiate the SDT threshold in different cells. Or, even for a same cell, the variation of traffic during a day could justify the use of slightly different values of SDT threshold during the day.
While achieving this with a manual approach is practically impossible, it is exactly where SON features can help.

We propose that if SDT transmission is enabled, and a UE attempts to access the network, the UE informs the network if SDT transmission could not be done because the amount of data to transmit was slightly above the SDT threshold. To be more precise, if the network wants to adjust the SDT threshold towards slightly higher value (to let more UEs use SDT and with that, reduce the consumption of network resources), the UE needs to report how much the SDT threshold was exceeded. One way to achieve this is to add this information in RA report. Note that since the goal is to optimize SDT threshold, not all the UEs need to report this, because not all the Ues attempts SDT and those whose did not may have done that due to a large amount of data to be sent. 


When SDT is used, the network knows that the value of the SDT threshold was good for that UE. In this case, another enhancement is possible. If it is important to balance the latency and, at the same time, keep the consumption of network resources at a reasonable level, maybe the SDT threshold could be reduced, but not drastically. In this way, some UEs, which would otherwise remain in RRC_INACTIVE, will be transitioned to RRC_CONNECTED instead. This can be achieved if the UE reports the information on the amount of data waiting to be transmitted also when SDT is used. Not always, only when the amount of data is a bit lower than the current SDT threshold. 

If the UE reports the proposed information, the network can decide, for example, whether to adjust the SDT threshold or not, and in which direction. For example, during a certain period of time, in certain cells many UEs have reported that they did not use SDT (even if enabled) because the amount of data they want to transmit was no more than 50 bytes above the SDT threshold, and that was all they needed. Because of this, the number of UEs in Connected mode increased significantly, and this was a waste of resources from network point of view. If the SDT threshold is set to a slightly higher value, more UEs can use SDT and the amount of network resource can be controlled. In another situation, where reducing the latency can be traded against the amount of network resource, the SDT threshold can be adjusted to a lower value. This can be done, e.g., if many UEs have reported that the amount of data they transmitted with SDT was only a few bytes lower than the SDT threshold.

Based on our discussion, we propose to enhance RA report to include the amount of data transmitted when SDT is not used, as this is beneficial to possibly adjust the SDT threshold a bit up. The RA report can also be enhanced when SDT is used, at least to know if the amount of data transmitted was slightly lower than the SDT thredshold so that it is possible to adjust the SDT threshold a bit down if desired.


Proposal 1: Enhance RA report to include amount of data exceeding SDT threshold when SDT is enabled but was not possible.
Proposal 2: Enhance RA report to know if the amount of data transmitted using SDT was slightly lower than the SDT threshold.


3 Conclusions
Based on the discussion in this paper, we make the following proposals:
Proposal 1: Enhance RA report to include amount of data exceeding SDT threshold when SDT is enabled but was not possible.
Proposal 2: Enhance RA report to know if the amount of data transmitted using SDT was slightly lower than the SDT threshold.

