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Discussion and Decision
1 Introduction
SDT subsequent transmission mechanism was discussed in RAN2#111-e meeting, 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.





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 need to be discussed further. 
· Issue 1: Control of the start and the stop of the subsequent SDT transmission 
The subsequent SDT transmission should be enabled based on four or more factors: 
1) NW scheduling strategy; 
2) UE’s data amount; 
3) UE capability; 
4) NW capability. 
Therefore, only NW can have all the information, and perform the control. 
Proposal 1: NW controls the start and the stop of the subsequent SDT transmission. 

According to the factors listed as above, the UE’s data amount may be different for the different SDT transmission, and the eNB strategy may be different for the different accessed gNB. When the gNB sets UE from CONNECTED to INACTIVE state, the gNB cannot predict whether the subsequent transmission will be performed for the next SDT procedure. Therefore, for each SDT procedure, only the accessed gNB can decide whether to enable/disable the subsequent transmission in current SDT procedure. 
Proposal 2: During each SDT procedure, the accessed gNB can configure UE to enable the subsequent SDT transmission via the first response message to the first UL transmission.

About the stop of the subsequent SDT transmission, it should be based on the service activity pattern and the left data amount for transmission. Therefore, NW can control the stop of the subsequent transmission via explicitly and implicitly methods:

· The explicit method: NW can provide the explicit stop indication to tell UE stop the subsequent transmission. 

· The implicit method: NW an provide the timer, and UE stops the subsequent transmission upon the timer expiry. 

Proposal 3: The subsequent transmission can be terminated by the NW explicit indication.

Proposal 4: The subsequent transmission can be terminated implicitly based on the SDT activity timer.  
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Figure-1. NW control of the start of the stop of the subsequent SDT transmission
· Issue 2: UE behavior during the subsequent SDT transmission 
· Topic 1: 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 5: For CG based SDT procedure, C-RNTI in the previous CONNECTED state is used for the scheduling during the subsequent data transmission phase. 
Proposal 6: 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.  

· Topic 2: 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.

Following the power saving purpose, the UE should keep the IDLE/INACTIVE measurement framework, and it’s unnecessary to introduce CONNECTED state like RRM measurement configuration and report procedure. 

Proposal 7: The RRM measurement during the subsequent transmission phase follows IDLE/INACTIVE measurement framework.   
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: NW controls the start and the stop of the subsequent SDT transmission. 

Proposal 2: During each SDT procedure, the accessed gNB can configure UE to enable the subsequent SDT transmission via the first response message to the first UL transmission.

Proposal 3: The subsequent transmission can be terminated by the NW explicit indication.

Proposal 4: The subsequent transmission can be terminated implicitly based on the SDT activity timer which is configured by NW.  

Proposal 5: For CG based SDT procedure, C-RNTI in the previous CONNECTED state is used for the scheduling during the subsequent data transmission phase. 

Proposal 6: 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 7: The RRM measurement during the subsequent transmission phase follows IDLE/INACTIVE measurement framework.   
