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1   Introduction
Non-SDT data handling was discussed via email discussion [Post113-e][502][SDT]General/Other CP issues. While some companies have different opinions, assuming that the MAC entity can recognize the data arriving of non-SDT RBs, a significant number of companies have preferred not to resume non-SDT RBs until RRCResume is received. In order for indication of non-SDT DRBs, 3 options were listed in the email discussion as follows:
Option 1: Another CCCH message is sent

Option 2: A new MAC level indication is triggered

Option 3: A DCCH message is triggered
This document clarifies how to handle non-SDT DRBs during SDT procedures in RRC_INACTIVE state.
2   Discussion

In legacy behaviour, the UE in RRC_INACTIVE state transmits the CCCH message to initiates the RESUME procedures triggered by upper layer in case of arriving new data. After SDT procedures have initiated, it is best way to indication non-SDT DRBs data at the AS level while minimizing the impact on NAS. Related on RRC-based solution for SDT, the following agreements were reached at the RAN2#112-e Meeting [1]:

Agreements 

1
For small data, for RACH and CG based solutions when the UE receives RRC release with Suspend config, the UE at least performs the following actions (i.e. same action as in legacy):
-
MAC is reset and default MAC cell group configuration is released
-
RLC entities for SRB1 are re-established
-
SRBs and DRBs are suspended except SRB0
2
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.

…,

5
SDT is transparent to NAS layer (i.e. NAS generates one of the existing resume causes and AS decides SDT vs non-SDT access).

6
In case of RRC-based solution, for both RACH and CG based solutions, the CCCH message contains ResumeMAC-I generated using the stored security key for RRC integrity protection – i.e same as Rel-16.
7
For both RACH and CG based solutions, new keys are generated using the stored security context and the NCC value received in the previous RRCRelease message (i.e. same as legacy procedure) and these new keys are used for generating the data of DRBs that are configured for SDT.
According to the previous agreements, the UE should transmit the CCCH message with one of the existing resume cause to initiate RESUME procedure for SDT. The UE may transmit another CCCH message for non-SDT, when data of non-SDT DRBs arrives after SDT initiation. In this case, there is an inefficiency of sending the same CCCH message twice for different purposes (i.e. SDT and non-SDT) regardless of whether another CCCH message is transmitted by a UL resources for SDT or a resource of new RACH for non-SDT. In terms of security key management, there may still be some uncertainty as new keys for SDT are generated using the stored security information.
Observation #1: Transmission of another CCCH message are is inefficient in sending the same message twice, and also there is may be need to discuss with other WGs.

As discussed in the email discussion, the MAC entity can be aware of the arrival of non-SDT data based on the layer interactions on the UE side. Thus, the UE can transmit a new MAC CE in order to indicate the arrival of data over non-SDT DRBs. The MAC CE could not be a BSR because BSR can’t be triggered until non-SDT DRBs are resumed. During email discussion, a significant number of companies have preferred not to resume non-SDT RBs until the RRCResume is received.
The MAC CE solution is simpler than RRC based approach because only one bit of indication may be sufficient for the UE to notify the network. Some companies concern about the reliability of MAC CE, but the MAC CE loss is infrequent and MAC specification is well defined to cope with the MAC CE loss. Also, the MAC CE for indication of non-SDT DRBs may affect multiplexing with LCP. negative issues mentioned for the MAC CE can be defined within RAN2, excluding other working groups.
The network that has received the MAC CE notifying the arrival of non-SDT DRBs can control the UE to transit to RRC_CONNECTED state.
Observation #2: A new MAC level indication could be a simple solution, and some issues on the MAC CE can be solved by RAN2 internal discussion.

In addition, the transmission of the DCCH message may be considered to indicate the arrival of non-SDT data. In current specification, the UE can transmit the DCCH message on SRB1 when the dedicated UL grant is available. But, according to the above agreements, the UE shall resume the SDT DRBs that are configured for small data transmission (along with the SRB1). Thus, the UE that has initiated SDT can transmit the DCCH message using the SRB1 through SDT procedures. Also, the reliability of DCCH message is better than one of the MAC level indication. 
When SDT is initiated the UE sends the CCCH message for SDT (i.e. SDT ResumeRquest message), and the SDT ResumeRequest message will include Resume Identity, resumeMAC-I, and ResumeCause for SDT. Therefore, it is sufficient for the UE to transmit a new DCCH message to inform only the arrival of non-SDT data. Then the network can control to transit to RRC_CONNECTED state using the UE RRCResume message or RRCReconfiguration message.
Observation #3: The DCCH message to notify the arrival of non-SDT is possible and the reliability of DCCH message is better than one of the MAC level indication.

Observation #4: It is sufficient that the new DCCH message indicates the arrival of non-SDT data without additional information.

Considering above observations, the DCCH or MAC CE option is a better way than CCCH option to indicate the arrival of non-SDT after SDT procedures are initiated. 
Proposal 1: As method of notifying the arrival of non-SDT data, one of MAC CE and DCCH options should be selected.
Proposal 2: If the DCCH option is selected, the new DCCH is a message indicating the arrival of non-SDT DRBs.

Another issue is the behaviour of the UE and the network from the point of DCCH transmission. In case of the RA-based SDT, the UE can transmit the new DCCH message for non-SDT DRBs instead of SDT data after the RACH procedures for SDT is successful. However, when the CG-based SDT is initiated, there may be UL resources capable of sending both SDT data and new DCCH messages. At this time, it is preferable that the UE should transmit the new DCCH message without multiplexing with SDT data. It may be more efficient for the UE to transmit only the new DCCH message than to transmit both in terms of the non-SDT resume procedure.
Also, in the case of CG-based SDT, the UE that has sent the new DCCH message for non-SDT may have available UL resource to send SDT data before receiving the response message of the new DCCH message for non-SDT DRBs. In this case, if SDT transmission of the UE is allowed, it may be complicated effect on the resume procedure for non-SDT. Therefore, the UE should stop the on-going SDT procedure or SDT data transmission until the response message of the new DCCH message for non-SDT DRBs. When the resume procedure triggered by the new DCCH message is completed, the UE should transmit the non-SDT data as well as the remaining SDT data.
Proposal 3: The new DCCH message should not be multiplexed with SDT data in case of CG-based SDT.

Proposal 4: The UE should stop the on-going SDT procedure (or SDT data transmission) until the response message of the new DCCH message for non-SDT DRBs.

3   Conclusion
This document clarifies the candidate options for the UE to notify the arrival of non-SDT during SDT procedures, and describes the behaviour of the UE and the network from the point of DCCH transmission.
Proposal 1: As method of notifying the arrival of non-SDT data, one of MAC CE and DCCH options should be selected.

Proposal 2: If the DCCH option is selected, the new DCCH is a message indicating the arrival of non-SDT DRBs.

Proposal 3: The new DCCH message should not be multiplexed with SDT data in case of CG-based SDT.

Proposal 4: The UE should stop the on-going SDT procedure (or SDT data transmission) until the response message of the new DCCH message for non-SDT DRBs.
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