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1 Introduction
In this contribution we discuss the control plane aspects of SDT procedure.
2 Discussion
2.1 RRC message for RRC based SDT: 
During SDT, uplink data is transmitted in Msg3/MsgA/CG. gNB receiving uplink data in Msg3/MsgA/CG needs to identify the UE, identify the last serving gNB (if the gNB to which UE is transmitting UL data is different from the GNB where UE has last received RRCRelease with suspend configuration) to retrieve the UE’s context and authenticate the UE. Inorder to do so, additional information (such as those listed below) needs to be transmitted along with uplink data in Msg3/MsgA/CG:
·  Resume Identity (short or full I-RNTI) to identity the UE's context and last serving gNB (if the gNB to which UE is transmitting UL data is different from the GNB where UE has last received RRCRelease with suspend configuration).

· Authentication token (i.e. resumeMAC-I) to authenticate UE.

One may argue that in case of SDT using dedicated CG, Resume Identity (short or full I-RNTI) to identity the UE's context and last serving gNB is not needed as the gNB can identify UE based on CG in which uplink data is received and the last serving gNB is the current gNB as UE performs SDT using CG only if cell is not changed (i.e. camped cell is same the cell to which UE was last connected). However, Authentication token is still needed to authenticate UE in RRC_INACTIVE.
In the current specification [2], the Resume Identity and resumeMAC-I is included in RRCResumeRequest/RRCResumeRequest1 messages. Instead of defining new mechanism to carry Resume Identity and resumeMAC-I, RRCResumeRequest/RRCResumeRequest1 message can be transmitted along with uplink data in Msg3/MsgA/CG. This is a simple approach and reduces specification effort.

An alternate approach would be to define new RRC message(s) i.e. RRCResumeRequestSDT and RRCResumeRequest1SDT. The RRCResumeRequestSDT includes Short Resume Identity and resumeMAC-I. Short Resume Identity is optional and is included only for RACH based SDT. The RRCResumeRequest1SDT includes Long Resume Identity and resumeMAC-I.  Since SDT is used only for MO, resume cause may not be needed as well. For new message network can always assume that resumeCause is MO-Data. UL data size can be included in the RRC message.
Proposal 1: In RRC based SDT, discuss and agree on one of the following:

Option 1: RRCResumeRequest/RRCResumeRequest1 message is transmitted in Msg3/MsgA/CG.
Option 2:   RRCResumeRequestSDT/RRCResumeRequest1SDT messages are defined for RRC based SDT. 

· The RRCResumeRequestSDT includes Short Resume Identity and resumeMAC-I. Short Resume Identity is optional and is included only for RACH based SDT. 
· The RRCResumeRequest1SDT includes Long Resume Identity and resumeMAC-I.
· RRCResumeRequestSDT is transmitted in Msg3/MsgA/CG
· RRCResumeRequest1SDT is transmitted in Msg3/MsgA
2.2 DRB Resumption
According to current specification [3], upon initiation of RRC connection resume, UE performs actions defined in 5.3.13.2 and 5.3.13.3. The same actions can also be applied when small data transmission is initiated with following changes:

Currently as per 5.3.13.3, UE re-establishes PDCP entities for SRB1 and resumes SRB1. However, for small data transmission in RRC_INACTIVE, DRB(s) also needs to be resumed, so that multiplexing entity can include MAC SDU(s) from DRBs in Msg3/MsgA/CG. If small data transmission is supported for one or more DRBs but not all, re-establishing PDCP entities and resumption of only those DRBs is needed for which small data transmission is supported. DRBs for which small data transmission is supported can be indicated in RRCRelease/Reconfiguration message.
Proposal 2: Upon initiation of small data transmission in RRC_INACTIVE, RRC re-establishes PDCP entities of DRB(s) and resumes DRB(s) in addition to re-establishment of PDCH entity and resumption of SRB 1. The DRBs for which small data transmission is supported are resumed.
2.3 ROHC Continuation
In the current connection resume procedure, only SRB0 and SRB1 are resumed upon initiating the connection resume. After receiving RRCResume from gNB, UE re-establishes PDCP entities for DRBs and resumes DRBs. RoHC context of DRB(s) is continued if drb-ContinueROHC is received in RRCResume. Otherwise it is reset. 

For small data transmission in RRC_INACTIVE, as discussed above, DRB(s) are resumed before transmitting RRCResumeRequest/RRCResumeRequest1 or new RRC messages (if agreed). UE needs to know whether to reset the header compression protocol context or continue the header compression protocol context for DRB(s). Several options can be considered, such as

· Option 1: reset the header compression protocol context for the DRBs configured with the header compression protocol

· Option 2: continue the header compression protocol context for the DRBs configured with the header compression protocol

· Option 3: drb-ContinueROHC (common for all DRBs) is signaled in RRCRelease message. The information (e.g. cell ids) to identify cells where UE can continue ROHC is also indicated in RRCRelease message.
· Option 4: drb-ContinueROHC (common for all DRBs*) is signaled in RRCRelease message. gNB Identity mask or gNB Identity is also signaled in RRCRelease message. UE can continue ROHC in cells of GNB identified by gNB Identity mask or gNB Identity.
Proposal 3: Discuss whether UE resets the header compression protocol context or continue the header compression protocol context for DRB(s) resumed upon initiation of small data transmission.
2.4 Timer for SDT procedure
Upon initiation of SDT procedure, RRC should start a timer similar to T319. The understanding is that before the expiry of this timer, network will send RRCRelease message to complete the SDT procedure. Network may also send RRCResume to resume the connection while the timer is running. Note that T319 can also be used. However, the value of timer T319 in case of SDT should be longer to take into account the subsequent DL transmission. In case the delivery of RRC message from UE/gNB fails, timer will fail and UE exits the SDT procedure. 
Proposal 4: Timer T319 or a new timer is started in RRC upon initiation of SDT procedure. If T319 is used, the value of timer is separately configured for SDT and normal resume procedure.
2.5 SDT Type Selection

There are three types of SDT approach:
· CG based SDT

· RA based SDT

· 4 step RA based SDT

· 2 step RA based SDT
It is possible that multiple approaches are supported in a cell. Since the CG based SDT is based on dedicated resource, UE should first check whether the criteria to perform SDT using CG resources is met or not. If the criteria is met, UE shall always initiate CG based SDT. If the criteria to perform SDT using CG resources are not met, UE further check whether criteria to perform RA based SDT is met or not. Criteria to perform SDT using CG resources are discussed in companion contribution [1]. Criteria to perform RA based SDT are discussed in companion contribution [2].
Proposal 5: For SDT type selection, UE first checks whether the criteria to perform SDT using CG resources is met or not. If criteria are met, UE shall always initiate CG based SDT. If the criteria to perform SDT using CG resources are not met, UE further check whether criteria to perform RA based SDT is met or not.
2.6 Handling non SDT DRB during SDT 

Small data transmission is configured by the network on a per DRB basis. The SDT procedure is initiated by UE in RRC_INACTIVE when data arrives only for DRB(s) for which SDT is configured. It is possible that data for non SDT DRB is not available at the time of initiation of SDT procedure. However, data for non SDT DRB may become available while the SDT procedure is ongoing. There can be several options to handle the non SDT DRB:
Option 1: UE terminates the ongoing SDT procedure and initiates the connection resume procedure.

Option 2: UE waits for SDT procedure to complete. Upon completion of SDT procedure, UE initiates the connection resume procedure.

Option 3: UE indicates to gNB that data for non SDT DRB is available. For indication, BSR can be transmitted when data in non SDT DRB become available. gNB may resume the RRC connection by sending RRCResume to UE
Option 3 seems more efficient as network can decide whether to resume connection or not. Ongoing SDT transmission is not affected as well.

Proposal 6: Upon availability of data for non SDT DRB during SDT procedure, BSR can be transmitted to indicates to gNB that data for non SDT DRB is available.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: In RRC based SDT, discuss and agree on one of the following:

Option 1: RRCResumeRequest/RRCResumeRequest1 message is transmitted in Msg3/MsgA/CG.
Option 2:   RRCResumeRequestSDT/RRCResumeRequest1SDT messages are defined for RRC based SDT. 

· The RRCResumeRequestSDT includes Short Resume Identity and resumeMAC-I. Short Resume Identity is optional and is included only for RACH based SDT. 
· The RRCResumeRequest1SDT includes Long Resume Identity and resumeMAC-I.
· RRCResumeRequestSDT is transmitted in Msg3/MsgA/CG
· RRCResumeRequest1SDT is transmitted in Msg3/MsgA
Proposal 2: Upon initiation of small data transmission in RRC_INACTIVE, RRC re-establishes PDCP entities of DRB(s) and resumes DRB(s) in addition to re-establishment of PDCH entity and resumption of SRB 1. The DRBs for which small data transmission is supported are resumed.
Proposal 3: Discuss whether UE resets the header compression protocol context or continue the header compression protocol context for DRB(s) resumed upon initiation of small data transmission.
Proposal 4: Timer T319 or a new timer is started in RRC upon initiation of SDT procedure. If T319 is used, the value of timer is separately configured for SDT and normal resume procedure.
Proposal 5: For SDT type selection, UE first checks whether the criteria to perform SDT using CG resources is met or not. If criteria are met, UE shall always initiate CG based SDT. If the criteria to perform SDT using CG resources are not met, UE further check whether criteria to perform RA based SDT is met or not.
Proposal 6: Upon availability of data for non SDT DRB during SDT procedure, BSR can be transmitted to indicate to gNB that data for non SDT DRB is available.
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