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Small Data Transmission (SDT) Operation

Background: SDT operation allows a UE in RRC_INACTIVE to perform data 
exchanged in DL and/or UL in any RB previously configured for SDT

▪ Rel-17: UE can initiate resume via RACH or CG resources configured for SDT

▪ Rel-18: Network can trigger resume for MT SDT

Rel-19 proposed areas: recovery mechanism from an abrupt termination of 
SDT session and RRC-less enhancement for CG-SDT operation

Rel-17 Mobile 
Originated (MO) SDT

initiated via RACH (RA-
SDT) or Configured 

Grant (CG-SDT)

Rel-18 Mobile 
Terminated (MT) SDT 

responding via RACH or 
CG-SDT 

Rel-19 Enhanced SDT 
operation (to reduce 

signaling and increase 
reliability)
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SDT Enhancements for Rel-19 (1/2)

Recovery mechanism from an abrupt termination of SDT session

▪ After UE detects an abrupt termination of an 
SDT session for scenarios such as cell 
reselection, expiry of T319a (which is defined 
as an SDT failure detection timer), or failure 
indication from lower layer:

• Legacy handling: 

• UE autonomously transitions to IDLE (i.e., 
there is no recovery mechanism).

• Rel-19 enhancement:

• A recovery mechanism for UE to continue 
in RRC_INACTIVE and autonomously 
initiate a follow-up recovery procedure. 

• Motivation: to prevent data 
loss/duplication and reduce signaling 
and delay. 

Figure shows an example when UE detects an abrupt termination of an SDT session (assuming 3 gNBs):

• gNB0 → where the UE context was stored when UE was previously RRC_CONNECTED.

• gNB1 → where UE started the SDT session and detects the abrupt termination of it.

• gNB2 → where the UE tries to initiate a follow up access after the abrupt termination of previous SDT 
session (e.g. establishing a new RRC connection, resuming the suspended RRC connection or starting a 
new SDT session upon previous SDT session failure)

gNB0

RRCRelease (suspendConfig(NCC1, I-RNTI1), SDT-Config) & DL SDT Data (NCC0)

DL & UL SDT Data (NCC1)

SDT session 
ongoing

How to recover from the 
failure of the SDT session?

(assuming UE may be in a gNB2 now)

gNB0 stores
UE AS Context

SDT session starts 

SDT session 
terminates abruptly 

UE in RRC_INACTIVE 
(w/ valid SDT config.)

UE in RRC_CONNECTED

gNB1 gNB2 UE
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SDT Enhancements for Rel-19 (2/2)

RRC-less Enhancement for CG-SDT Operation

▪ RRC-less signaling approach could enhance SDT operation when UE performs SDT under same 
cell/gNB where the UE AS context is stored.

[1]  UL data 

[N]  End SDT & DL data 

UE

UE in RRC_INACTIVE

[N-1]  DL/UL data 

gNB

UE in RRC_INACTIVE

Same RLC entity may 
be used & NCC may 

not be updated across 
SDT sessions

▪ Motivation from UE side:   it could provide 
reduction of radio, UE power saving, and latency.

▪ Motivation from network side:  it could provide 
reduction of network signaling and latency 
considering the CU/DU split implications.

• Example on CU-DU split implication, assuming that DU 
keeps the UE context or the tunnel with CU-UP, the data 
can be sent directly to CU-UP immediately upon receipt 
in DU, UP protocol can be re-used and CU-CP 
involvement or signalling could be minimized.
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