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1	Introduction
At RAN3#123-bis a simple agreement was taken with respect to RACH optimization for SDT:
Work on scenario of RACH optimization for SDT first.
In this paper we further discuss some scenario and related proposals related to RACH optimization for SDT.
2	Discussion
Support for Small Data Transmission has been introduced to cater for small and infrequent data traffic. A list of relevant use cases and applications is captured e.g., in RP-212594:

· Smartphone applications: 
· Traffic from Instant Messaging services (whatsapp, QQ, wechat  etc)
· Heart-beat/keep-alive traffic from IM/email clients and other apps
· Push notifications from various applications
· Non-smartphone applications:
· Traffic from wearables (periodic positioning information etc)
· sensors (Industrial Wireless Sensor Networks transmitting temperature, pressure readings periodically or in an event triggered manner etc)
· smart meters and smart meter networks sending periodic meter readings

Conditions related to RA-SDT
One of the conditions for using RA-SDT is that the data volume waiting to be transmitted at the UE is smaller than a threshold (in TS 38.331 sdt-DataVolumeThreshold). If the amount of data waiting to be transmitted is larger than this value, common RA resources are used. Although the amount of data transmitted by the applications listed above can be small, there can be a quite large variation among different applications. This is reflected in very different values for sdt-DataVolumeThreshold, from 32 bytes to 96000 bytes: 

SDT-ConfigCommonSIB-r17 ::=          SEQUENCE {
[bookmark: _Hlk164763791][bookmark: _Hlk164785340]   sdt-RSRP-Threshold-r17               RSRP-Range            OPTIONAL, -- Need R
   sdt-LogicalChannelSR-DelayTimer-r17  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024,                            
      sf2560,spare1}  OPTIONAL, -- Need R
   sdt-DataVolumeThreshold-r17          ENUMERATED {byte32, byte100, byte200, byte400, byte600, 
      byte800, byte1000, byte2000, byte4000,byte8000, byte9000, byte10000, byte12000, byte24000, 
      byte48000, byte96000},
   t319a-r17       ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,ms3000, ms4000, 
      spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

Observation 1: The amount of data requested by the applications for which SDT has been designed can be very different, from a minimum of 32 bytes to a maximum of 96000 bytes.
[bookmark: _Hlk164711869]Another condition for using RA-SDT is that the measured RSRP is higher than an RSRP threshold (in TS 38.331 sdt-RSRP-Threshold). If the measured RSRP is lower than this threshold, common RA resources are used. If the condition for RSRP is satisfied and RA-SDT is performed, 2-step RA or a 4-step RA may be used. If 2-step RA is possible, this also depends on whether the measured RSRP allows it, otherwise 4-step RA is used.

We think that RA report can be enhanced to enable the network to find an optimal balance for the data volume threshold and the RSRP threshold and to justify the proposed enhancements, we analyze a couple of scenarios.

Scenario 1: RSRP threshold condition is satisfied, data volume threshold condition is not satisfied.
[bookmark: _Hlk165538608]In this case, the RSRP threshold condition is satistifed, but the amount of the data to transmit is just a bit higher than the data-volume-threshold. Let’s assume that the RA report is enhanced to indicate that RA-SDT could not be performed, and this happened because the RSRP threshold condition was satisfied, but the data-volume-threshold condition was not. If there are enough UEs for which this happens, the network can try to increase a bit the data-volume-threshold, possibly keeping the same RSRP threshold. For example, the current data-volume-threshold is set to 300 bytes and the network collects several RA reports indicating that quite many UEs did not use RA-SDT. From the enhanced RA reports, the network understands that for quite many UEs the RSRP threshold condition was fulfilled, but the the data-volume-threshold condition was not. The network can try to increase the data-volume-threshold to allow RA-SDT for more users.

Scenario 2: RSRP threshold is not satisfied, data volume threshold condition is satisfied.
In this case, the amount of the data to transmit is within the data-volume-threshold, but the RSRP threshold is not satistifed, maybe the measured RSRP was just a little bit lower. Again, let’s assume that the RA report is enhanced to indicate that RA-SDT could not be performed because the data-volume-threshold condition was satisfied, but RSRP threshold condition was not. If there are enough UEs for which this happens, the network can try to lower a bit the RSRP threshold, possibly keeping the same data-volume-threshold. For example, the current data-volume-threshold is set to 300 bytes, and the network receives several RA reports indicating that many UEs did not use RA-SDT. From the enhanced RA reports, the network understands that there were quite many UEs for which the data volume threshold condition was fulfilled, possibly a much lower amount of data was transmitted, but the RSRP threshold condition was not met. Then the network can try to reduce a bit the RSRP threshold to allow RA-SDT for more users.

Based on the proposed scenarios, we think that it is beneficial to enhance the RA report to indicate that common RACH resources were used instead of RA-SDT resources, and this is due to the fact that one of the conditions (e.g., the data-volume-threshold) was not satisfied when the other condition was fulfilled.

Proposal 1: Enhance RA report to indicate whether and why UE performed RA on common RACH resources instead of RA-SDT.
Proposal 2: If common RACH resources were used instead of RA-SDT, enhance RA report to indicate:
· the data-volume-threshold condition was satisfied and the RSRP-threshold condition was not satisfied, 
· the data-volume-threshold condition was not satisfied and the RSRP-threshold condition was satisfied,
· the amount of data pending to be transmitted when the data-volume-threshold condition was not satisfied and the RSRP-threshold condition was satisfied, 
· the measured RSRP when the RSRP-threshold condition was not satisfied and the data-volume-threshold condition was satisfied. 

Conditions related to CG-SDT
Small Data Transmission can also happen with CG-SDT and the conditions for using CG-SDT are described in TS 38.321 section 5.27, e.g., the TA for CG-SDT is valid, or the RSRP of at least one SSB is higher than the CG-SDT RSRP threshold, or the next occasion for CG-SDT is not too far away in time. If any of this condition is not fulfilled, the UE may use RA-SDT, or, if e.g., no resources are configured for RA-SDT, the UE can use common RACH resources. The existing RA report does not indicate if the UE used the common RACH resources instead of CG-SDT. If this information is added, the network can use it to perform optimization by adjusting the CG-SDT related parameters.
Proposal 3: Enhance RA report to indicate whether and why UE performed RA on common RACH resources or RA-SDT resources instead of CG-SDT.
3 Conclusions
Based on the discussion in this paper, the following observations and proposals are derived:
Observation 1: The amount of data requested by the applications for which SDT has been designed can be very different, from a minimum of 32 bytes to a maximum of 96000 bytes.
Proposal 1: Enhance RA report to indicate whether and why UE performed RA on common RACH resources instead of RA-SDT.
Proposal 2: If common RACH resources were used instead of RA-SDT, enhance RA report to indicate:
· the data-volume-threshold condition was satisfied and the RSRP-threshold condition was not satisfied, 
· the data-volume-threshold condition was not satisfied and the RSRP-threshold condition was satisfied,
· the amount of data pending to be transmitted when the data-volume-threshold condition was not satisfied and the RSRP-threshold condition was satisfied, 
· the measured RSRP when the RSRP-threshold condition was not satisfied and the data-volume-threshold condition was satisfied. 
Proposal 3: Enhance RA report to indicate whether and why UE performed RA on common RACH resources or RA-SDT resources instead of CG-SDT.

