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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction
In [1], NR small data transmission work item is approved for RRC inactive UE. Before the Rel-17, RRC inactive state could not transmission any data or signaling message except related to RACH. The RRC inactive UE have to transition to RRC connected state for transmitting/receiving DL/UL data. In this case, signaling overhead will frequently happen when a UE generate infrequent data (Instant message services, keep-alive, push notification, sensing data).
RACH (2-step, 4-step) or configured grant based small data transmission are one of the solution for RRC inactive UE. The objectives of small data transmission in RRC inactive state as follows:
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]
In this contribution, we would like to discuss our opinion on RACH based small data transmission scheme.
Discussion
Additional PRACH resource
The UP-EDT (User Plane Early Data Transmission) is a method of sending small data during the RACH process. The gNB could configure the PRACH parameters (PRACH Configindex, PRACH FreqOffset, PRACH-StartingSubframe, EDT-TBS, EDT-SmallTBS-Subset, Allowable TBS) for each CE level in NB-IoT. 
Observation 1: The PRACH resources are configured for UP-EDT.
 In order to support flexible data payload, it may be desirable to configure additional PRACH resources to the inactive UE. This method can have the following advantages.
· The PRACH configuration could be added according to possible data payload, and could be configured according to gNB capability.
· Since the RRC inactive UE is transitioned from the RRC Connected state, the network may inform the PRACH configuration parameters dedicatedly or through system information.
Proposal 1: The additional PRACH resources configured by gNB for inactive UE
Additional signaling during RACH procedure
 Additional PRACH configuration is restricted because of gNB capability, new approach is needed during RACH procedure for small data transmission. When the static/conventional TBS is not sufficient for small data transmission, UE could not transmit small data.
It is one of solution to transmitting small data that the UE report the data volume or indication to gNB on Msg1/A. Then the gNB allocate appropriate resource to UE using UL grant (msg3/msgB). In this case, data volume or indication is smaller than small data.
However, problems may arise if there are no resources available at that time from gNB. The RRC inactive UE sending infrequent data needs not to perform the RRC connection. It is preferable that gNB send an RRC release message to the UE, because the gNB could know whether the RACH procedure triggered for small data tx. In this case, the gNB could allocate appropriate CFRA resource to UE for small data tx.
Observation 2: There is situation that TBS is not sufficient for inactive UE’s small data.
Proposal 2: The data volume or indication is delivered to gNB during RACH procedure.
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[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we discussed for small data transmission method during RACH procedure. According to discussion in section 2, we propose:
Proposal 1: The additional PRACH resources configured by gNB for inactive UE
Proposal 2: The data volume or indication is delivered to gNB during RACH procedure.
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