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1.	Introduction
UEs in RRC_INACTIVE can transmit UL small data without state transition, by using either RACH-based scheme or CG-based scheme, as described in WID[1]. In document, we discuss which factors should be considered for UL small data transmission.

[bookmark: _Toc476230925]2.	Discussion

Issues#1: Which one is better to use for sending information for context identification, RRC or non-RRC?
When transmitting UL data to gNB, UE in RRC_INACTIVE should send information for context identification so that the gNB can retrieve the stored UE context from its database using the information. The information can be included in either RRC message (Option#1) or non-RRC message (Option#2). 
As shown in the following table, Option#1 includes the information in CCCH SDU that is an RRC message to send on SRB0, whereas Option#2 includes the information in new MAC CE. Thus, Option#1 uses 8-bit MAC sub-header including LCID ‘0’ for CCCH, and Option#2 uses 16-bit MAC sub-header including new eLCID for new MAC CE.
Observation 1. From MAC perspective, there is no big difference (i.e., just 1 byte) between two options.

In architecture for separation of gNB-CU-CP and gNB-CU-UP, Option#1 requires E1 signalling between gNB-CU-CP and gNB-CU-UP as well as F1-C signalling between gNB-DU and gNB-CU-CP, while Option#2 needs F1-U signalling between gNB-DU and gNB-CU-UP.
Observation 2. From RAN3 perspective, Option#1 requires more signalling than Option#2.

	
	Option#1
	Option#2

	MAC
	sub-PDU
	CCCH SDU + sub-header
	New MAC CE + sub-header 

	
	Sub-header LCID
	Existing LCID ‘0’
	New LCID (maybe eLCID)

	
	Sub-header size
	8 bits
	16 bits

	RAN3
	F1 signaling
	F1-C signalling, E1 signalling
	F1-U signalling



Based on these observations, we prefer Option#2.
Proposal 1. UE should use non-RRC message to send information for context identification.

Issues#2: Considerations on RACH-based scheme
1 Congestion
Random Access procedure can be initiated for a new event “small data transmission in RRC_INACTIVE” as well as for the following existing events:
· Initial access from RRC_IDLE;
· RRC Connection Re-establishment procedure;
· Transition from RRC_INACTIVE;
· Handover;
· DL/UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
· No valid PUCCH resource;
· SI request;
· Beam failure recovery.
Almost all RA procedures are performed on initial BWP except for the case that RA has been configured on the active non-initial BWP of UE in RRC_CONNECTED. The initial BWP may be overcrowded with many UEs. Thus, it is necessary to relieve the congestion on the initial BWP.

2 Collision probability
The small data transmission happens at a massive number of devices (e.g., sensors, wearables and smart meters). It might take longer time until UEs consider the RA procedure for the existing events successful than before as collision probability increases. In order to diminish the collision probability, RA attempts for the small data transmission should get less priority and be more distributed than those for the existing events.

3 Reliability vs. Power consumption 
It looks that there is no problem even though transmission of some small data (e.g., keep-alive traffic, meter / temperature / pressure readings) is missing. For such data, decreasing power consumption is more important than ensuring successful data transmission. After sending such data, UEs may have to sleep without waiting response to reduce power consumption.

Proposal 2. RACH-based scheme should be designed, taking congestion, collision probability, reliability and power consumption into considerations.

3.	Conclusion
In this contribution, we have discussed some issues on UL small data transmission, and our proposals are as follows.
Proposal 1. UE should use non-RRC message to send information for context identification.
Proposal 2. RACH-based scheme should be designed, taking congestion, collision probability, reliability and power consumption into considerations.
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