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1	Introduction
This contribution discusses the interaction of the SDT Failure detection timer and RLC failure handling as well as Fallback logic from the SDT procedures to legacy Resume procedure.
The relevant agreements mentioned in this contribution are the following: [1]
· FFS Upon SDT failure detection timer expiry, the same procedure as T319 expiry is used (e.g. transition to IDLE as in the case of expiry of the T319 timer and attempts RRC connection setup)  (18/8)
· UE switches from SDT to non-SDT in following cases:
· Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
· FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times
· FFS Switching from CG-SDT to RA-SDT is not allowed
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Toc54265597]2.1	SDT Failure Detection Timer
[bookmark: _Hlk76393721]The SDT failure detection timer has been discussed in RAN2#113bis-e where it was agreed that T319 stop conditions are also valid for this new timer. It was also agreed that RRC Reestablishment procedure is not supported for SDT. This implies that the UE actions upon SDT failure detection timer is to go to idle. The operation of the timer with respect to restarting was left for further studies. In case the option of not restarting the timer is selected, this implies that the timer setting must take worst-case scenarios into account. So if for example, up to N1 subsequent transmissions, up to N2 HARQ retransmissions and up to N3 RLC retransmissions is supported, the timer setting needs to be long enough to allow contention resolution, scheduling of N1 subsequent transmissions x N2 Harq retransmissions x N3 RLC retransmissions before expiring. In case the SDT procedure for only one single transmission fails, the timer would expire a long time after the failure. In the non-restarting option, supporting RLC failure handling would speed up the failure handling, i.e. it would be faster to send the UE to idle in cases when the SDT failure detection timer is not restarted. However, restarting the SDT failure detection timer would simplify finding a suitable timer value and give a fast failure handling without requiring RLC failure handling. We therefore propose
[bookmark: _Toc78879360]The SDT failure detection timer is restarted at every UL or DL transmission.
It is currently an open issue whether the UE should execute the same procedure as for T319 on SDT failure detection timer expiry (transition to RRC_IDLE and re-attempt of RRC connection setup) or not.
Assuming that if a failure happens during an RA-SDT or CG-SDT procedure is due to major misconfigurations or wrong assessment of the enter conditions at the beginning, it is likely that a UE trying to continue the transmission in RRC_INACTIVE would keep failing. In this case a reconfiguration of the UE would be needed. Moreover, from modelling point of view, T319 and the SDT failure detection timer are analogous, so there is no good reason to adopt a different behaviour.
[bookmark: _Toc78879361]On SDT failure detection timer expiry, the UE executes the same procedure as for T319 expiry
2.2	Cross-procedure switch
There are still a number of open issues regarding fallback and switch logic that a UE should follow either due to failure detection or on command from the network.
It has been agreed that the reception of RRCResume triggers the switch from SDT to non-SDT procedure. More precisely the UE moves to RRC_CONNECTED and continues the data transfer as in legacy in this RRC state. Furthermore, it is possible to trigger the switch by the reception of a RAR, fallbackRAR or DCI. These types of messages are already used in legacy with specific meanings. A RAR, if received during 4-step RACH triggers the transmission of Msg3, fallbackRAR received during 2-step RACH triggers the transmission of Msg3 with the same payload that was transmitted in MsgA, and DCI contains DL or UL dynamic grants. In order to enable a different behaviour on the reception of these messages it is required to design a new format for one or more of these messages.
Switch from SDT to non-SDT by the reception of RAR/fallbackRAR/DCI requires the design of a new format for one (or more) of these
It seems unnecessary to spend effort in the design of a new format if not necessary for the correct functioning of the SDT procedure. The UE should perform the correct assessment on which procedure to start in advance, so that once the procedure is initiated it can likely be concluded successfully. The only benefit of one of these indications seems to be to react to sudden variation of traffic, which is an optimization with lower priority.
[bookmark: _Toc78879362]Switch from SDT to non-SDT by the reception of RAR/fallbackRAR/DCI is not supported
Another case where the switch from SDT to non-SDT may be supported is when a maximum number of attempts have been reached.
In legacy, when this happens for the RACH procedure, the UE typically declares the procedure as failed, with a corresponding indication from MAC to upper layers, and then the UE executes the actions for Radio Link Failure which lead to a switch to RRC_IDLE. There is no reason to change this behaviour for RA-SDT, especially considering that we should aim to maintain the two procedures as similar as possible. Furthermore, a switch from RA-SDT to legacy RACH would require the rebuilding of the MAC PDU since the TBSs for the two Msg3s/MsgAs would be likely different. For these reasons once a maximum number of attempts has been reached for RA-SDT, the UE should just declare the procedure as failed as in legacy.
Switch from RA-SDT to legacy RACH normally requires a MAC PDU rebuilding
MAC PDU rebuilding is in general discouraged due to UE complexity
[bookmark: _Toc78879363]Switch from RA-SDT to legacy RACH is not supported. The UE instead declares the RA-SDT as failed similarly to legacy
Depending on the outcome of CG-SDT discussion, it might be possible that the UE attempts multiple times the procedure. Moreover, a further FFS is related to the possibility to have CG to RA-SDT switch. A failure of CG-SDT might happen for various reason and seems more likely than a failure of the RA-SDT procedure. For this reason, it might be useful if the UE tries the RA-SDT before declaring the procedure failed. The UE may then restart the SDT procedure as a whole after disabling the CG configuration that previously failed. In this way the UE may either attempt the RA-SDT or go directly to the legacy RACH based on the information and evaluation available at that moment.
[bookmark: _Toc78879364]On the failure of the CG-SDT procedure, the UE releases the CG configuration that failed and starts over the whole SDT procedure
[bookmark: _Toc78879365]A direct switch from CG-SDT to RA-SDT is not allowed, but may happen indirectly by restarting the whole procedure on CG-SDT failure
 Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The SDT failure detection timer is restarted at every UL or DL transmission.
Proposal 2	On SDT failure detection timer expiry, the UE executes the same procedure as for T319 expiry
Proposal 3	Switch from SDT to non-SDT by the reception of RAR/fallbackRAR/DCI is not supported
Proposal 4	Switch from RA-SDT to legacy RACH is not supported. The UE instead declares the RA-SDT as failed similarly to legacy
Proposal 5	On the failure of the CG-SDT procedure, the UE releases the CG configuration that failed and starts over the whole SDT procedure
Proposal 6	A direct switch from CG-SDT to RA-SDT is not allowed, but may happen indirectly by restarting the whole procedure on CG-SDT failure
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