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Currently, the following remaining issues highlighted have not been resolved, regarding the general NR SDT procedure. Without a doubt, they need to be further investigated:
	RAN2#112e Agreement [1]:	
1. For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1). FFS for non-SDT DRBs. FFS on implicit vs. explicit. FFS on whether we a new Resume cause. FFS on whether we need to deal with suppressing PDCP status report.
RAN2#113bis-e Agreements [2]:
1. FFS Switching from CG-SDT to RA-SDT is not allowed.
2. 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.


Moreover, there is still some remaining open issue on the SDT procedure. Therefore, in this contribution, we would like to provide our understanding on the open issues of the RRC-controlled SDT procedure in terms of:
· SDT initialization
· Switching
· CG initialization
· CG-SDT-TAT operation
· Power ramping
Discussion
SDT initialization procedure
Currently, RAN2 had agreed that small data transmission is configured by the network on a per DRB/SRB1/SRB2 basis. With this, during the SDT, the UE will only resume the allowed SDT-DRB and/or SRB indicated by the gNB. 
For Rel-16 NR, an RRC INACTIVE UE can store MR-DC and/or MCG SCell configurations. To reduce the UE complexity and normative workload, in RAN2#113bis-e meeting, it was agreed that gNB can only configure MN terminated MCG bearer type for SDT. To further reduce UE complexity, we think not only the mrdc-SecondaryCellGroup (if any) but also the radio bearer configuration for DRB(s) belonging to MCG SCell should not be restored from the stored UE INACTIVE AS context upon the transmission of RRC resume request message for SDT procedure. On the network side, it shall not indicate any DRB associated with MCG SCell for SDT. Therefore, we have the following proposals,
Proposal 1: For NR SDT, the UE is not expected to resume any radio bearer associated with MCG SCell.
Moreover, in the existing RRC resumption procedure, the UE does not restore the pdcp-Config from the stored UE Inactive AS context upon the transmission of RRC Resume Request message (i.e. the pdcp-Config from UE Inactive AS context can only be restored upon the reception of the RRC Resume message). As no default PDCP configuration is specified for DRB, there is no way to re-establish the SDT-DRB(s) during the NR SDT procedure as per the current RRC spec. To get rid of this issue, the UE should restore the pdcp-Config upon initiating the RRC resumption procedure for NR SDT initiation.  
Proposal 2: For NR SDT, UE restores pdcp-Config upon initiating the RRC resumption procedure.
Further, some might think that the resume case can be used as a kind of UE assistance information in NR-SDT. However, in our understanding, as a separate preamble resource or dedicated CG resource is generally used for NR SDT, and the service types supported in NR SDT procedure are basically the same in legacy NR, we don’t see the need to identify an NR SDT UE via new resume case or introduce SDT-specific UAC.         Thus, we propose that,
Proposal 3: No NR-SDT specific resume cause is introduced.
Switching
For NR SDT, considering that far more resource blocks need to be allocated to the Msg3/MsgA/CG PUSCH for UL UP data transmission, the transmission becomes less reliable, compared to the legacy Msg3/MsgA/CG PUSCH transmission. As a result, the gNB may not successfully decode the PUSCH with UL UP data due to the time-varying and fading characteristics of the wireless channel even during the PUSCH retransmission. Also, considering that the radio resources of the initial BWP are a bit strained, it is very likely that gNB cannot reserve sufficient radio resources for the NR SDT UE.    
To improve transmission efficiency and reduce fallback latency (considering the SDT failure detection timer might be set to a quite large value (e.g. 6s)), a fallback mechanism should be considered. For example, the network can control the number of times 'N'. If the RACH-based SDT procedure is not successfully completed even after 'N' times of RACH attempt, the UE will fallback to initiate the RRC connection setup procedure and use legacy RA resources (e.g. 4-step RA resources or 2-step RA resources) before the expiry of SDT failure detection timer.. For another example, for CG-based SDT procedure, if no network response is successfully received for 'N' times ('N' times of CG-SDT response window expiry), the UE will initiate the RRC connection setup procedure before the expiry of SDT failure detection timer.
Proposal 4: Switching from NR SDT to non-SDT is supported after N times of transmission failure.  
Further, regarding the switching from CG-SDT to RA-SDT, we think the use case of this switching not so valid. Specifically, when CG-SDT is not suitable for small data transmission (due to poor radio condition or there is no available suitable SSB based on the configured beam list), it generally implies that either coverage performance or network load becomes a big issue at this time. In this sense, even switching to RA-SDT, the size of RAR UL grant size provided by the NW might be not large. And then the NW may immediately transit the UE into RRC CONNECTED. After that, a refined scheduling scheme can be provided based on the measurement report from the UE (e.g. CQI, PMI, and CSI). In our understanding, it might be more safe and efficient to directly switch from CG-SDT to legacy RESUME procedure. In other words, we propose that switching from CG-SDT to RA-SDT is not supported. 
Proposal 5: Switching from CG-SDT to RA-SDT is not supported.  
CG initialization
When preparing the CG-SDT PUSCH transmission, in our understanding, the UE should not store and initialize the CG-SDT resources before finding a suitable SSB to avoid unnecessary MAC operation. In other words, different from the existing UE behavior that storing and initializing the type-1 CG configuration upon receiving the RRC configuration, the UE should only deliver the CG-SDT UL grant and the associated HARQ information to the MAC entity after selecting CG-SDT. In this sense, the UE anyway can finish the SSB evaluation before the very first initial transmission on the CG transmission occasion. Then if the periodicity of CG is smaller than the minimum timing requirement for SSB evaluation, based on our proposal 1, we think the latest already obtained measurement result can be regarded as the latest measurement result. Subsequently, the UE can still select an SSB and the associated UL grant for the next CG transmission occasion. An illustration is given in the flowing figure.


Figure 1: CG-SDT procedure
Proposal 6: UE delivers the CG-SDT UL grant and the associated HARQ information to the MAC entity only after CG-SDT is initiated.
CG-SDT-TAT operation 
According to the achieved agreements, it is known that the legacy TAT can be also operated during CG-SDT procedure. Considering that both CG-SDT-TAT and legacy TAT are all used for TA maintenance and only one unique NTA is defined in the PHY spec. So we think there is no use case where the UE should simultaneously operate these two timer. To achieve this goal, we think once the legacy TAT is started, the CG-SDT-TAT will be stopped, as shown in the following figure. 


Figure 2: CG-SDT-TAT operation
Specifically, the CG-SDT-TAT timer is started at T0. Then the UE initiates the SDT procedure at T1. Due to no qualified SSB available, the UE selects RA-SDT finally and receives RAR at T2. Considering the legacy TAT will be started upon the reception of RAR TAC, then the CG-SDT-TAT will be stopped as we proposed. In other words, it is over to the legacy TAT mechanism for TA maintenance. Although it is possible the contention resolution cannot be successful for a while, leading to NTA becomes useless for any UE-specific (i.e. the NTA generally should be changed as CG-SDT-TAT is supposed to be running), anyway, the RRC Release message or the SDT failure detection timer can make the UE stay in the healthy track. Therefore, we propose, 
Proposal 7: When the legacy TAT is started, the UE stops the CG-SDT-TAT if running.
Power ramping 
Due to the poor radio condition, a UE triggering CG-SDT may suffer from the expiry of the CG-SDT timer without successfully receiving any PDCCH-based feedback for the very initial transmission. In this scenario, to improve the link robustness, the UE should perform retransmission in the next available transmission occasion of CG PUSCH. Further, a power ramping operation should be also considered to raise the transmit power, which helps to relieve the negative impact of the L3-filtered pathloss (i.e. higher layer filtered RSRP) calculation when the radio condition decreases rapidly. Otherwise, the UE may consistently get stuck in the poor radio quality environment, purely waiting for the expiry of SDT failure detection timer. Therefore, we propose that,
Proposal 8: Power ramping is supported for CG-SDT retransmission. 
Conclusions
[bookmark: _Toc502437832]In this contribution, we have provided our understanding on some open issues of the RRC-controlled SDT procedure. The following proposals are made:

SDT initialization procedure:
Proposal 1: For NR SDT, the UE is not expected to resume any radio bearer associated with MCG SCell.
Proposal 2: For NR SDT, UE restores pdcp-Config upon initiating the RRC resumption procedure.
Proposal 3: No NR-SDT specific resume cause is introduced.

Switching:
Proposal 4: Switching from NR SDT to non-SDT is supported after N times of transmission failure.
Proposal 5: Switching from CG-SDT to RA-SDT is not supported.  

CG initialization:
Proposal 6: UE delivers the CG-SDT UL grant and the associated HARQ information to the MAC entity only after CG-SDT is initiated.

CG-SDT-TAT operation:
Proposal 7: When the legacy TAT is started, the UE stops the CG-SDT-TAT if running.

Power ramping:
Proposal 8: Power ramping is supported for CG-SDT retransmission. 
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