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Introduction

At RAN #86, a new WI for “NR small data transmissions in INACTIVE state” was approved. One of the objective for the WI is to study and specify UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH).

In this contribution, we will discuss the procedure to enable UP data transmission for small data packets from INACTIVE state.
Discussion

A NR inactive state UE will start T319 timer after sending RRCResumeRequest and the UE will continue cell re-selection related measurements as well as cell re-selection evaluation. Once the inactive state UE uses the RRCResumeRequest for SDT, the inactive state UE should also start T319 to handle the RRCResumeRequest transmission failure issue. In current SPEC, the inactive state UE will also continue cell re-selection related measurements as well as cell re-selection evaluation during T319 runs.
Observation 1: When an inactive state triggers SDT by sending RRCResumeRequest, the inactive state UE should also start T319 and continue cell re-selection related measurements as well as cell re-selection evaluation.

At the last RAN2 meeting, it was agreed that sending multiple UL and DL packets as part of the same SDT mechanism should be supported. Therefore, it may take an unpredicted time period for a single SDT procedure. In this case, whether the T319 is extended or introduces a new timer for SDT failure handling, the cell reselection related measurements shall continue. Without cell re-selection related measurements, the inactive state UE may be insensible to leave the serving cell coverage. This will lead to an unacceptable service interruption.
Proposal 1: During the SDT procedure, the inactive state UE shall continue cell re-selection related measurements as well as cell re-selection evaluation.

According to current SPEC, the inactive state UE will enter to RRC_IDLE, if cell reselection occurs (i.e., reselect to a suitable cell) while T319 is running. Once the inactive state UE follows the same principle as legacy for SDT procedure, it will also enter to RRC_IDLE, if cell reselection occurs during the SDT procedure.
However, when an inactive state UE enters to RRC_IDLE in this case during the SDT procedure, the inactive state UE will release the stored UE context and the SDT procedure will be terminated without inform network. More signalling would be expected to handle this situation.
To handle this problem, the inactive state UE should also take the quality of the serving cell signal into consideration before triggering SDT procedure or during SDT procedure. This is because the serving cell signal quality is also the main reason triggering cell reselection to another suitable cell. If we take the serving cell quality into consideration before triggering SDT procedure or during SDT procedure, we could guarantee that cell reselection may not occur during the SDT procedure.
If an inactive state UE only triggers the SDT procedure when the serving cell signal quality is good, the probability of the cell reselection happening during the SDT procedure is low. Therefore, we may not need to handle the case of cell reselection happening during the SDT procedure.
Proposal 2: The serving cell signal quality should be considered as a criteria by the UE for determining whether it triggers a SDT procedure.
As mentioned above, the time period for a single SDT procedure is unpredictable when the subsequent data transmission is supported by a single SDT procedure. It is possible that the serving cell signal quality deteriorates during the SDT procedure and cell reselection to another suitable cell may be triggered. 
To prevent this, an inactive state UE should be able to provide the assistance information about the change in serving cell signal quality during the SDT procedure. Based on the assistance information, the network could decide whether to continue subsequent data transmissions. 
Proposal 3: UE could provide the assistance information about the serving cell signal quality deterioration during the SDT procedure.
Conclusion

Based on the discussion the following is proposed:
Proposal 1: During the SDT procedure, the inactive state UE shall continue cell re-selection related measurements as well as cell re-selection evaluation.
Proposal 2: The serving cell signal quality should be considered as a criteria by the UE for determining whether it triggers a SDT procedure.

Proposal 3: UE could provide the assistance information about the serving cell signal quality deterioration during the SDT procedure.[image: image1.png]
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