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Discussion and Decision
1 Introduction
SDT subsequent transmission mechanism was discussed in RAN2#111-e and RAN2#112-e meetings, and following agreements were achieved. 
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Small data transmission with RRC message is supported as baseline for RA-based and CG
based schemes

RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower
priority

Context fetch and data forwarding with anchor re-location and without anchor re-location will be
considered. FFS if there are problems with the scenario “without anchor relocation”.

From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer
configuration for any SDT mechanism (RACH and CG).

The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data
transmission in RRC_INACTIVE

The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.

Small data transmission is configured by the network on a per DRB basis

Data volume threshold is used for the UE to decide whether to do SDT or not. FFS how we
calculate data volume.

FFS if an “additional SDT specific’ RSRP threshold is further used to determine whether the UE
should do SDT

UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported
When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as
part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated
grant. FFS on details and whether any indication to network is needed.
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CG-SDT resource configuration is provided to UEs in RRC_Connected only within the
RRCRelease message, i.e. no need to also include it in RRCReconfiguration message
CG-PUSCH resources can be separately configured for NUL and SUL. FFS if we allow them at
the same time. This depends on the alignments CRs for Rel-16.

RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in
RRC_INACTIVE

For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic
grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI
or may be configured explicitly by the network can be discussed in stage 3

TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease
message, and can be (re)started upon reception of TA command.

From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism
for SDT based on RSRP change, i.e. RSRP-based threshold(s) are configured. Ask RAN1 to
confirm. FFS on how to handle CG configuration when TA expires or when is invalid due to
RSRP threshold. Details of the TA validation procedure can be further discussed.

As a baseline assumption, it's a network configuration issue whether to support multiple CG-SDT
configurations per carrier in RRC_INACTIVE (i.e. we will not restrict network configuration for
now).

FFS Discuss further in stage 3 how to specify the agreement that CG-SDT resources are only
valid in one cell (i.e. cell in which RRCRelease is received)

UE releases CG-SDT resources when TAT expires in RRC_Inactive state





This contribution provides our view on the SDT subsequent transmission. 
2 Discussion

After the INACTIVE UE performs the first UL SDT transmission, UE can keep on monitoring the UE dedicated scheduling for some time (i.e. active period) for the potential subsequent data transmission/reception. For the subsequent SDT transmission, following issues on UE behavior during the subsequent SDT transmission need to be discussed further. 
· Issue 1: PDCCH monitoring after successful SDT RA completion

When INACTIVE UE performs the legacy resume procedure, NW may deliver the RRCResume message after the RACH procedure is successful. UE will keep on monitoring the DCI in CORSET#0 CSS#0 for the RRCResume message scheduling. 

For the RA-SDT procedure, as shown in Figure-1, NW may deliver the SDT termination message (RRCRelease with suspendconfig) after the SDT RACH procedure successful completion. Following the legacy design, upon the SDT RA completion, UE keeps on monitoring the DCI in CORSET#0 CSS#0 for the potential UE dedicate scheduling (in the period marked in yellow). If NW configures a SDT specific CORSET and CSS via broadcast, UE can just follow the SDT-CORSET/CSS configuration to monitor the PDCCH for the UE dedicated scheduling. 
Proposal 1: After SDT RA completion, UE monitors the UE dedicated PDCCH scheduling according to SIB1 configuration for the subsequent SDT transmission. 
Proposal 2: If NW doesnot provide SDT specific CORSET/CSS in SIB1, UE will monitor the UE dedicated PDCCH in the CORSET#0/CSS#0.  
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Figure-1. SDT procedure
· Issue 2: RNTI for UE dedicated scheduling

In CONNECTED state, the UE dedicated transmission is scheduled by UE C-RNTI. But in INACTIVE state, there are two types of RNTIs can be used for NW scheduling: 1) C-RNTI in the source gNB, and 2) T-C-RNTI via the SDT RACH procedure.  
For CG based SDT procedure, UE has no chance to acquire the T-C-RNTI, and UE does not move to another cell. Therefore, UE can use the C-RNTI in the previous CONNECTED state for the dedicated transmission.
For the RACH based SDT procedure, UE can acquire the T-C-RNTI via the RACH procedure, and the SDT procedure can be performed in the different cell from where UE receives the RRCRelease with SuspendConfig message. Since C-RNTI is allocated for a particular cell, for the cell change case, it’s better to use the T-C-RNTI for the subsequent SDT transmission scheduling. 

Proposal 3: For CG based SDT procedure, C-RNTI in the previous CONNECTED state is used for the scheduling during the subsequent data transmission phase. 
Proposal 4: For RACH based SDT procedure, T-C-RNTI which is allocated via the SDT RACH procedure is used for the scheduling during the subsequent data transmission phase.  

· Issue 3: RRM measurement 
During the subsequent transmission phase, UE is still in INACTIVE state. Comparing with the dedicated transmission in CONNECTED mode, the INACTIVE SDT transmission should bring much benefit in the power saving perspective. Otherwise, NW can tell UE go to the CONNECTED mode. 

Observation: The UE operation during the subsequent SDT transmission phase should consume less UE power than the UE in CONNECTED state.

For the power saving purpose, since UE is still in INACTIVE state, the UE should keep the IDLE/INACTIVE measurement framework, and it’s unnecessary to introduce CONNECTED like RRM measurement configuration and report procedure and RLM mechanism. 
Proposal 5: UE is not required to perform RLM during the SDT procedure.
Proposal 6: The RRM measurement during the subsequent transmission phase follows IDLE/INACTIVE measurement framework.   
But for SDT mechanism, the INACTIVE still keep monitoring the UE dedicated scheduling and performing the UE dedicated data transmission, to keep the data transmission reliability, the measurement requirement during the SDT period should be more stringent than in legacy INACTIVE state. In legacy INACTIVE state, UE is just required to perform the measurement once per paging cycle, but during the SDT subsequent transmission phase, UE keeps on monitoring the UE dedicated PDCCH for the potential transmission, the measurement requirement could be defined based on the PDCCH occasion or a configured measurement cycle, instead of the legacy paging cycle. 
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Figure-2. RRM measurement during subsequent SDT period
Proposal 7: UE is required to perform measurement during SDT procedure with more stringent requirement than in INACTIVE state. 
3 Conclusion
the UE dedicated scheduling. 

Proposal 1: After SDT RA completion, UE monitors the UE dedicated PDCCH scheduling according to SIB1 configuration for the subsequent SDT transmission. 

Proposal 2: If NW doesnot provide SDT specific CORSET/CSS in SIB1, UE will monitor the UE dedicated PDCCH in the CORSET#0/CSS#0.  
Proposal 3: For CG based SDT procedure, C-RNTI in the previous CONNECTED state is used for the scheduling during the subsequent data transmission phase. 

Proposal 4: For RACH based SDT procedure, T-C-RNTI which is allocated via the SDT RACH procedure is used for the scheduling during the subsequent data transmission phase.  

Proposal 5: UE is not required to perform RLM during the SDT procedure.
Proposal 6: The RRM measurement during the subsequent transmission phase follows IDLE/INACTIVE measurement framework.   
Proposal 7: UE is required to perform measurement during SDT procedure with more stringent requirement than in INACTIVE state. 
