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1. Introduction
The work item of small data transmission [1] has been approved in RAN plenary #86 meeting. In this contribution, we attempt to discuss the small data transmission in NR.
2. Discussion 
In LTE, a UE can perform early data transmission (EDT) in RRC_IDLE state. Similarly, the small data transmission in RRC_INACTIVE state is to be studied to reduce power consumption and signalling overhead in NR. The MO-EDT in LTE is specified in TS 36.300 [2] as below. A UE can transmit user data in RRC_IDLE state via a RA procedure. The EDT is triggered when the upper layers have requested the establishment or resumption of the RRC Connection and when the UL data is less than or equal to a TB size for EDT.
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MO-EDT allows one uplink data transmission optionally followed by one downlink data transmission during the random access procedure.
MO-EDT is triggered when the upper layers have requested the establishment or resumption of the RRC Connection for Mobile Originated data (i.e., not signalling or SMS) and the uplink data size is less than or equal to a TB size indicated in the system information. MO-EDT is not used for data over the control plane when using the User Plane CIoT EPS/5GS optimisations.
MO-EDT is only applicable to BL UEs, UEs in enhanced coverage and NB-IoT UEs.



[bookmark: _GoBack]The EDT includes UP-EDT and CP-EDT, specified in TS 36.331 [3] as below. For UP-EDT procedure, the UE transmits the RRCConnectionResumeRequest message to the NW, and receives the RRCConnectionRelease message from the NW. The UE requests the resumption of a suspended RRC connection to perform UP-EDT. Then the NW commands the release of an RRC connection to complete the UP-EDT. For CP-EDT procedure, the UE transmits the RRCEarlyDataRequest message to the NW, and receives the RRCEarlyDataComplete message from the NW. The UE requests the establishment of an RRC connection to initiate CP-EDT. Then the NW confirms the successful completion of the CP-EDT procedure.
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Figure 5.3.3.1-6: RRC connection resume (RRC_INACTIVE), network release or suspend or UP-EDT or UP transmission using PUR, successful


Figure 5.3.3.1-7: CP-EDT or CP transmission using PUR, successful
[…]



Since the CP-EDT is triggered by the procedure of establishment of an RRC connection, it should be applied in RRC_IDLE state. And the UP-EDT is triggered by the procedure of resumption of an RRC connection, which is suitable to be applied in RRC_INACTIVE state in NR. When some UL data is available for transmission while the UE is in RRC_INACTIVE state, the UE can initiate a RRC Resume procedure which triggers a RA procedure for the small data transmission. 
Proposal 1: Use the RRC Resume procedure for small data transmission in RRC_INACTIVE state.
In addition, the conditions for initiating EDT are specified in TS 36.331 [3] as below. The UE should support EDT and have some related configurations. The upper layers should request resumption of an RRC connection for UP-EDT or request establishment of an RRC connection for CP-EDT. And the size of the MAC PDU should be smaller than or equal to the largest TBS for Msg3 to transmit early data. The UE triggers the establishment of an RRC connection to initial a RA procedure for CP-EDT. The UE triggers the resumption of an RRC connection to initial a RA procedure for UP-EDT.
	5.3.3.1b	Conditions for initiating EDT
A BL UE, UE in CE or NB-IoT UE can initiate EDT when all of the following conditions are fulfilled:
1>	if the UE is connected to EPC:
2>	for CP-EDT, the upper layers request establishment of an RRC connection, the UE supports CP-EDT, and SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes cp-EDT; or
2>	for UP-EDT, the upper layers request resumption of an RRC connection, the UE supports UP-EDT, SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes up-EDT, and the UE has a stored value of the nextHopChainingCount provided in the RRCConnectionRelease message with suspend indication during the preceding suspend procedure;
1>	else if the UE is connected to 5GC:
2>	for CP-EDT, the upper layers request establishment of an RRC connection, the UE connected to 5GC supports CP-EDT, and SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes cp-EDT-5GC; or
2>	for UP-EDT, the upper layers request resumption of an RRC connection, the UE connected to 5GC supports UP-EDT, SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes up-EDT-5GC, and the UE has a stored value of the nextHopChainingCount provided in the RRCConnectionRelease message with suspend indication during the preceding suspend procedure;
1>	the establishment or resumption request is for mobile originating calls and the establishment cause is mo-Data or mo-ExceptionData or delayTolerantAccess; or
1>	the establishment or resumption request is for mobile terminating calls, the UE has a stored mt-EDT indication and the establishment cause is mt-Access;
1>	the establishment or resumption request is suitable for EDT as specified in TS 36.300 [9], clause 7.3b.1;
1>	SystemInformationBlockType2 (SystemInformationBlockType2-NB in NB-IoT) includes edt-Parameters;
1>	for mobile originating calls, the size of the resulting MAC PDU including the total UL data is expected to be smaller than or equal to the TBS signalled in edt-TBS as specified in TS 36.321 [6], clause 5.1.1;
1>	EDT fallback indication has not been received from lower layers for this establishment or resumption procedure;
NOTE 1:	Upper layers request or resume an RRC connection. The interaction with NAS is up to UE implementation.
NOTE 2:	It is up to UE implementation how the UE determines whether the size of UL data is suitable for EDT.



We think the current cross-layer model in LTE EDT can be reused in NR small data transmission. That is, whenever there is small data to be transmitted, upper layers request RRC to resume a RRC connection. And then RRC checks whether small data transmission can be initiated. What conditions need to be checked can be left for further study. If small data transmission can be initiated, RRC generates RRCResumeRequest message and submit to lower layers for transmission. 
Proposal 2: Upon upper layers request, NR RRC checks whether small data transmissions in RRC_INACTIVE can be initiated.
3. Conclusion
In this contribution, we discuss small data transmission based on LTE EDT, and have the following proposals:
Proposal 1: Use the RRC Resume procedure for small data transmission in RRC_INACTIVE state.
Proposal 2: Upon upper layers request, NR RRC checks whether small data transmissions in RRC_INACTIVE can be initiated.
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