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1	Introduction
After RAN2 #112 meeting, some agreements on Rel-17 SDT were achieved, and two email discussion are ongoing now. This paper focuses on the FFS of SDT, including SDT termination, action upon expiry of the SDT TA timer and validation of CG-SDT resource, evaluating the potential resolution for these issues, and then provides our viewpoints.
2	Discussion
2.1	Termination of SDT procedure
At last meeting,  there is a note “NOTE: SDT termination will be discussed with later papers” regarding the SDT scheme[1].  Considering the difference of RA-based SDT and CG-based SDT w/o random access, this paper would try to discuss the possible alternative of the SDT termination for RA-SDT and CG-SDT respectively.
· RA-based SDT
For RA-based SDT, there may be following potential alternatives to terminate the SDT procedure.
· Alt 1: Network sends RRCRelease with suspendConfig, indicating stop of RA-SDT procedure, in which new NCC contained to be used for the future RRC connection;
· Alt 2:  By use of the new timer (similar to T319), if no reception of RRCRelease before expiry of the new timer a UE can terminate the SDT procedure, and later if there were uplink data to be sent, the UE could re-initiate SDT again;
· Alt 3:  By use of a PDCCH addressed to C-RNTI of a UE, containing a specific indicator indicating the termination of the ongoing SDT procedure;
In our understanding, the above three alternatives are not mutual exclusive. Alt 1 utilizes the existing RRC message, just adding the corresponding description for RA-based SDT case in the current specification without introducing any new signalling message.
W.r.t. Alt 2, RAN2 had already agreed to define a new timer similar to T319, and the remaining normalization work is to add the trigger condition and handling at expiry of the timer in the specification.
Alt 3 is simpler since no upper layer signalling interaction needed, but only an indicator of PHY layer is used to terminate the ongoing SDT procedure. The advantage of Alt 3 is that it is more rapid and effective compared with Alt 1 and Alt 2 under some abnormal scenarios. E.g.  a UE has application data to send and then triggers RA-based SDT according to the data volume threshold (rather than RSRP thresh),  however the basestation could not decode the uplink first message and the sequential data due to bad channel condition, hereby the BS can send the specific DCI to stop the ongoing SDT procedure, preventing exhaust of the UE’s battery due to multiple re-transmission of UL data. Nevertheless, Alt 3 is the scope of RAN1 and should be determined by RAN1 if it is agreed by RAN2, therefore an LS should be sent to RAN1 to request the coordination of RAN1’s work.
Proposal 1: Alt 1 and Alt 2 should be supported by RAN2 to be used to terminate RA-based SDT procedure.
Proposal 2: An LS should be sent to RAN1 to request evaluation of the feasibility and reasonability of Alt 3 and feedbacking decision to RAN2.
· CG-based SDT
Regarding the CG-based SDT procedure, no random access is triggered, thus from the UE point of view, it can use the pre-configured CG resource for SDT as long as TA is valid and UL data is available. When the TA timer expires or the UE reselects to another cell, the ongoing CG-based SDT is terminated anyway, and whether the CG resource be released is being discussed in the post-meeting email discussion[2]. Until the UE moves back to the original serving cell and regain timing alignment, it cannot trigger CG-based SDT procedure.
Furthermore, as mentioned in the email discussion[2], similarly to the implicit release of LTE PUR resource, a NR UE could also release the CG configuration for SDT if consecutive number of CG occasions were skipped.  Thereby, from UE point of view, the CG configuration for SDT could be released implicitly, and no explicit release is needed and neither explicit termination of CG-based SDT procedure.
Proposal 3: From UE point of view, CG resource for SDT could be released implicitly under some specified condition, and no explicit release/termination of CG-based SDT is required.
2.2	Action on expiry of CG-SDT TA timer
In last RAN2 meeting, regarding the TA timer of CG-based SDT, the following agreements were reached[1].
	A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.
So far it is unclear and being discussed in the email discussion what action would be taken upon expiry of the TA timer,  i.e. whether the pre-configured CG resource should be release or not. 
In our understanding, considering the scenario below it could be beneficial if a UE maintains the pre-configured CG resource even when the TA timer expires. 
Upon expiry of the TA timer of CG-SDT, a UE in INACTIVE state could trigger RA like CONNECTED UEs to regain the uplink sync. As per the RAN2’s agreement, i.e. “the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT”[1], this RA procedure can be differentiated from that for other purpose. And it is very similar to the RA for Beam Failure Recovery, in which case only Msg1(preamble) and Msg2(RAR) are transmitted (assuming 4-step RA), without transmission of RRC message and neither Contention Resolution message. When the UE receives the RAR containing TA command successfully, it can execute the corresponding TAC to restore the uplink sync, and then the TA timer is restarted, and the CG resource revives and can be used again for the UL data transmission without need of any signalling interaction with network.
Proposal 4: When CG-SDT TA timer expire, the UE should be able to trigger RA to re-acquire the UL sync, and upon UL re-sync the preconfigured CG resources for SDT could be re-used again for UL transmission in INACTIVE state without need of reconfiguration from network.
2.3	Validation of CG-SDT resource
In RAN2 #112e，on the validation of CG-SDT resource, the agreement below was reached with remaining FFS[1].
The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)

From the UE point of view, when it moves out of the current serving cell and reselects another cell, the pre-configured CG resource for SDT in the previous cell would surely become obsolete and could be released. However, from the network point of view, the previous serving cell doesn’t know the UE in INACTIVE state had left out, thereby might not release the CG configuration for this UE. Furthermore, when this UE moves back into the previous serving cell, it can trigger RA to receive the TA command from the network to retrieve UL sync and restart the TA timer. As a result, the obsolete CG resource become revival, and the UE could re-use the CG resource for SDT transmission. As thus, release of CG resource for SDT may not be beneficial and reasonable only on the side of UE.
Proposal 5: The CG resource pre-configured for SDT could be maintained in a UE when it reselects to another cell, and then this resource would become revalid once the UE moves back to the previous serving cell (in which CG resource is configured) and regains UL sync.
On the other side, someone may argue that the network should have the control of the reconfiguration/release of the CG resource for SDT. It seems rational considering some abnormal conditions in the network. For example, the previous serving cell might re-allocate the CG resource for the UE in INACTIVE state to some other CONNECTED UE due to radio resource overload or particular RRM algorithm during the network load peak period. Then when the UE triggers RA to regain UL SYNC upon either cell reselection or expiry of TA timer, the current serving cell could indicate the UE the release/reconfiguration on the network side of the pre-configured CG resource for SDT.
Proposal 6: The network could autonomously reconfigure/release the pre-configured CG resource for SDT.
3 Conclusion
In this paper, we discuss the termination of RA-based and CG-based SDT procedure respectively, the action on expiry of the CG-SDT TA timer and validation of CG resource for SDT. Then the proposals are provided as below:
Proposal 1: Alt 1 and Alt 2 should be supported by RAN2 to be used to terminate RA-based SDT procedure.
Proposal 2: An LS should be sent to RAN1 to request evaluation of the feasibility and reasonability of Alt 3 and feedbacking decision to RAN2.
Proposal 3: From UE point of view, CG resource for SDT could be released implicitly under some specified condition, and no explicit release/termination of CG-based SDT is required.
Proposal 4: When CG-SDT TA timer expire, the UE should be able to trigger RA to re-acquire the UL sync, and upon UL re-sync the preconfigured CG resources for SDT could be re-used again for UL transmission in INACTIVE state without need of reconfiguration from network.
Proposal 5: The CG resource pre-configured for SDT could be maintained in a UE when it reselects to another cell, and then this resource would become revalid once the UE moves back to the previous serving cell (in which CG resource is configured) and regains UL sync.
Proposal 6: The network could autonomously reconfigure/release the pre-configured CG resource for SDT.
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