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1	Introduction
In RAN2 #113e meeting, there was discussion on the scheme of the non-SDT DRB data arriving during the SDT procedure in UE’s inactive state, and thereby RAN2 concluded the following agreement[1]:
The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation)
Which means the mechanism should be standardized by RAN2. 
Further, there was one thread covering this subject in the email discussion of post meeting. This paper analyzes this issue, and proposes two candidate alternatives on the handling of non-SDT DRB data for RAN2’s discussion and decision.
2	Discussion
2.1	Whether resuming non-SDT DRB
In the email discussion thread [#502] of post-RAN2 113 meeting, one issue was brought up for discussion[2], i.e. whether non-SDT DRB should also be resumed except SDT DRB or not when UE initiates the SDT procedure in the INACTIVE state?
For this issue, there are controversial viewpoints among RAN2’s companies due to different understanding on the interaction of upper layer and MAC layer. From our point of view, non-SDT DRB should not be resumed when an inactive UE initiates SDT  procedure, since the UE only wishes to transmit data on the SDT DRB rather than non-SDT DRB, thus why it ought to resume the irrelevant non-SDT DRB(s)?
Proposal 1: Non-SDT DRB should NOT be resumed when a UE initiates the SDT procedure in INACTIVE state.
If proposal 1 was accepted, another issue arose as indicated by the Rappoteur of email discussion[#502], i.e. does the data arrival of non-SDT DRB could be visible for the MAC layer? In our understanding, this issue is of modeling of internal interaction of MAC layer with upper layer, as thus it can be left to UE implementation with no necessity of standardization.
Proposal 2: The MAC layer can be aware of the data arrival of non-SDT DRB, which could be left to UE implementation.
2.2	Indication of non-SDT data arrival
According to proposals in section 2.1, it can be assumed that the non-SDT data arrival can be visible for the MAC layer in the UE. And then how it be indicated to the network? In the email discussion[#502], three options are listed as below for choice.
· Option 1: Another CCCH message is sent
In this option, another CCCH message (i.e., RRCResumeReq) is sent. 
From our perspective, Option 1 is not reasonable and even impossible, since it triggers another RRC Resume during an ongoing RRC Resume procedure, which should be prohibited as per the current specification. Also, we agree with the Rapporteur that Option 1 may bring up security problem, i.e. the recursive usage of the Key due to the nesting initiation of the same RRC procedure. 

· Option 2: A new MAC level indication is triggered
In this option a new MAC level indication is triggered. This could be a new MAC CE to indicate the arrival of data over non-SDT RBs. 
This option is feasible and simple from our perspective. The indication in MAC layer should be a newly defined MAC CE rather than the legacy BSR, and the corresponding normalization work is not complicated and acceptable. 

· Option 3: A DCCH message is triggered
In this option a DCCH message is triggered by the UE to indicate arrival of data over non-SDT RBs. 
Option 3 is feasible. In our understanding, this DCCH message could be triggered and multiplexed with SDT DRB data in a MAC PDU after RA completion rather than in Msg3/MsgA, considering currently discussed scenario where the non-SDT data arrival occurs after the first SDT message transmission (i.e. Msg3/MsgA).
Proposal 3: Option 2 and Option 3 are both feasible and preferable, while Option 1 should be down prioritized by RAN2.
2.3	Alternatives for non-SDT data transmission
Based on above analysis in section 2.2, none of these three options are complete solution, only providing non-SDT data arrival indication to the network. For the non-SDT data transmission,  two candidate alternative below are provided from our perspective. 
Alt 1:  two-phase RRC resume
With this method, UE doesn’t need to trigger RRC Resume Request repeatedly.
i)  Upon initiation of RA-SDT/CG-SDT, UE resumes SRB1 and SDT DRBs, but not non-SDT DRBs, and then   sends the first message (i.e. Msg3/MsgA) including RRCResumeReq signalling, and after completion of random access procedure, UE maintains in the INACTIVE state;
ii)  Upon reception of the first UL message (i.e. Msg3/MsgA) including RRCResumeReq, the network performs resumption of the corresponding SDT DRB and SRB1, and then responds with a message (i.e. Msg4/MsB) including a DCCH message, which might be an enhanced RRCResume specified for SDT, e.g. RRCResumeSDT;
iii) Upon receiving response message, the UE completes the Contention Resolution and determines success of SDT initiation; then later at some point of time non-SDT data arrives, the UE triggers a MAC CE (option 2) or a DCCH message (option 3) indicating non-SDT data arrival to the network; thereafter the network could make decision to move this UE into RRC CONNECTED state to receive the dynamic scheduling for the non-SDT data, sending the legacy RRCResume message to the UE;
iv) Upon reception of RRCResume message, similar to the legacy resume procedure, the UE resumes all the non-SDT DRBs included in the context, and transitions into RRC CONNECTED state, and then sends the RRCResumeComplete message to the network, which might contain non-SDT data and remaining SDT data if available, constrained by the size of UL grant. At this step, the security key used for data encryption and integrity protection is the same as that of the first message in step 1.
v) If there are more non-SDT data, the UE transmits these data based on dynamic UL grant or CG as a normal connected UE using the same key as in step 1.

Alt 2: first release ongoing RRC resume for SDT, then trigger a legacy RRC resume procedure
With this method, UE first releases the ongoing RRC resume procedure for SDT, and then triggers a legacy RRC resume procedure entering the RRC CONNECTED state.
i)  & ii) same as that of Alt 1;
iii) When non-SDT data arrives, the UE triggers a MAC CE (option 2) or a DCCH message (option 3) indicating non-SDT data arrival to the network; then the network could decide to stop the ongoing RRC resume procedure for SDT, and move this UE into RRC IDLE state, by sending a RRCRelease message to the UE containing a new NCC value;
iv) Upon reception of RRCRelease message, the UE releases current RRC resume procedure for SDT no matter whether SDT data transmission is finished or not, and then triggers a legacy RRC resume procedure with a existing resume cause, e.g. mo-Data, resuming all SRBs and DRBs (including all SDT DRBs and non-SDT DRBs), then enters RRC CONNECTED state. Within this step any remaining SDT data could be sent multiplexed with the RRCResumeReq and/or RRCResumeComplete message.
v)  After successful completion of legacy RRC resume, UE can transmit non-SDT data as a normal connected UE using the security key derived with the new NCC value obtained from RRCRelease message in step 3. 
For the Alt 2, RRC resume procedure for SDT is released before re-initiating another RRC resume procedure, and the NCC is refreshed for the latter RRC procedure, thereby there is no security problem.
Proposal 4: RAN2 discusses and compares the two alternatives for non-SDT data handing, i.e. two-phase RRC resume vs. first release then re-initiate, and makes a final decision.
3 Conclusion
In this paper, we discuss the issues relevant to the non-SDT data handing, and give our viewpoint on the three options for the indication of non-SDT data arrival. Thereby we put forward two alternatives to resolve the non-SDT data arrived during an ongoing SDT procedure for RAN2 discussion.
The proposals are provided as below:
Proposal 1: Non-SDT DRB should NOT be resumed when a UE initiates the SDT procedure in INACTIVE state.
Proposal 2: The MAC layer can be aware of the data arrival of non-SDT DRB, which could be left to UE implementation.
Proposal 3: Option 2 and Option 3 are both feasible and preferable, while Option 1 should be down prioritized by RAN2.
Proposal 4: RAN2 discusses and compares the two alternatives for non-SDT data handing, i.e. two-phase RRC resume vs. first release then re-initiate, and makes a final decision.
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