3GPP TSG-RAN WG2 #112-e
R2-2009344
Online meeting, 2nd - 13th November, 2020
Title: 
Timer configuration for SDT failure detection
Source: 
ETRI
Agenda item:
8.6.3
Document for:
Discussion
1   Introduction
Some agreements were reached at the last RAN2#111-e Meeting, and SDT failure detection issue was discussed via email [Post111-e][925][R17 Small Data] [1]. In the email discussion, there was no consensus on whether to introduce a new timer for SDT failure detection. 

This document clarifies solutions how to configure the timer for SDT failure detection depending on whether the current T319 timer use or not.
2   Discussion

The UE in RRC_CONNECTED state performs RLM operation in the active BWP based on reference signals (SSB/CSI-RS). In RRC_INACTIVE state beam failure detection and recovery are not applicable before the completion of RRCResume procedure. And the UE in RRC_INACTIVE state can detect a failure of resume procedure by T319 timer. T319 timer is started when RRC resume is initiated, and the timer is stopped when RRCReuseme, RRCSetup, RRCReject, or RRCRelease message is received. Also, when T319 timer is expired, the UE perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.

According to agreements in the last RAN2#111-e Meeting SDT with RRC message is supported as baseline for RA-based and CG based schemes. In addition, the UE can transmit multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant [2]. 
To support SDT, the UE in RRC_INACTIVE state needs to send SDT request message to the network. After reception of the SDT request the network can transmit an acknowledgement with UL grant for sending SDT packets. In addition, the SDT procedure can be initiated by the messages of current resume procedure or new RRC messages for SDT request. 

Depending on the allowable data volume of SDT and/or subsequent data transmission method for SDT, SDT execution can be performed using multiple UL resources. Hence, the time from SDT request to completion of SDT may be longer than the current resume procedure. Therefore, if detecting SDT failure by extending T319 timer for resume procedure, the extended T319 can affect the legacy UE (e.g., increase delay on resume failure recovery). For the timer-based SDT failure detection without impact on current resume procedure, two alternatives can be considered as followings:

· Alt-1: SDT failure detection by a new SDT timer 
· Alt-2: SDT failure detection by T319 and a new timer for instant SDT
In case of Alt-1, the SDT failure can be detected using a new SDT timer in the entire SDT procedure. The new SDT timer starts or restarts on every UL transmission for SDT. It means that the new SDT timer is (re)started on all subsequent UL transmissions from RA MSG3(or RA MSGA). If the new SDT timer expires the UE can consider SDT failure detection.
In case of or Alt-2, SDT procedure is divided into SDT setup phase and SDT execution phase. SDT setup phase is time from SDT request transmission to the acknowledgement reception for the SDT request by the UE. If SDT request message reuses the current RRCResumeRequest using the new resume cause value for SDT, the acknowledgement for the SDT request may correspond to RRCReuseme message. Therefore, during SDT setup phase, SDT failure can be detected by the same T319 timer. On the other hand, SDT execution phase is until SDT packet transmission is complete after receiving an acknowledgement for the SDT request. In SDT execution phase the UE may transmits one or more SDT packets and the new timer for instant SDT is (re)start whenever SDT packets are transmitted. During SDT execution phase the UE can consider SDT failure detection if the new timer for instant SDT expires.
3   Conclusion
Proposal: RAN2 is kindly asked to discuss the following alternatives for the timer-based SDT failure detection.
· Alt-1: SDT failure detection by a new SDT timer
SDT failure can be detected using a new SDT timer in the entire SDT procedure. 
The new SDT timer (re)starts on every UL transmission for SDT.
· Alt-2: SDT failure detection by T319 and a new timer for instant SDT
In SDT setup phase (from SDT request to response on SDT req.): The same T319 timer is reused.
In SDT execution phase (after response on SDT req.): The new timer for instant SDT is applied.
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