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1
Introduction
SA2 has agreed solution 2 as mandatory feature for UE and NW to support from TR 23.720. Solution 2 piggybacks uplink small data onto the initial NAS uplink message that is extended and it uses an additional NAS message for carrying downlink response small data. SA2 left up to RAN2 to decide how to optimize RRC connection establishment procedure to minimize signalling.
This contribution discusses possible alternatives for carrying the user data in RRC message.
2
Alternatives for small data encapsulation
Table 1 show the current signaling and UL and DL data transmission pairs between UE and eNB on the radio interface.
	Step 
	 Messages
	Direction
	

	1
	Preamble
	UL
	

	2
	Random Access Response
	DL
	

	3
	RRC Connection Request
	UL
	

	4
	RRC Connection Setup
	DL
	

	5
	RRC Connection Setup Complete (NAS Service Request) 
	UL
	

	6
	Security Mode Command 
	DL
	

	7
	Security Mode Complete 
	UL
	

	8
	RRC Connection Reconfiguration (SRB2 & DRB configuration) 
	DL
	

	9
	RRC Connection Reconfiguration Complete 
	UL
	

	10
	Data Packet  
	UL
	

	11
	Data Packet  
	DL
	


Table 1: Signalling on the radio interface

Possible alternatives for carrying the NAS message and user data from the above table are:

RRC Connection Request/ RRC Connection Setup Complete:

Cons:
· Data needs to be transmitted without AS security 

· Need to schedule the control message and user data at the same time 
· Depending on the deployment there maybe benefit using different modulation and coding are used for data and control signaling

· Typically control signaling is required to have higher reliability than data

· Need to segment the transmission in RLC?

· Depending on the maximum transport block size, size of initial NAS message and size of the UP data
· Due to enhanced coverage and transmission repetitions the control message segmentation would be beneficial to avoid
Pros:
· UP data transmission in the early phase i.e. in connection setup phase

RRC Connection Reconfiguration Complete:

Cons:
· This procedure may not be needed for sending the UP data via RRC
UL Information Transfer:

Cons:
· Depending on the considered scenario, UP date delay may be increased
Pros:
· No RRC control message transmission at the same time

· Segmentation of the message in RLC is not a problem

· Can be scheduled with modulation and coding optimized for the data transmission
Based on the above analysis we propose:
Proposal 1: NAS message and UL UP data is encapsulated in UL Information Transfer message
DL Information Transfer carries NAS message in E-UTRAN and same message seems logical also for NB-IOT.
Proposal 2: NAS message and DL UP data is encapsulated in DL Information Transfer message
Signalling between eNB and UE can be optimized with RRC Connection Re-establishment procedure as described in [2] and as shown in the Table 2 below.

	Step 
	 Messages
	Direction
	

	1
	Preamble
	UL
	

	2
	Random Access Response
	DL
	

	3
	RRC Connection Re-establishment Request
	UL
	

	4
	RRC Connection Re-establishment
	DL
	

	5
	RRC Connection Re-establishment Complete
	UL
	

	6
	UL Information Transfer + Data Packet  
	UL
	

	7
	DL Information Transfer + Data Packet  
	DL
	


Proposal 3: Small data via control plane is transmitted using the procedure shown in table 2 above
4
Conclusions
Based on the discussion the following is proposed:
Proposal 1: NAS message and UL UP data is encapsulated in UL Information Transfer message
Proposal 2: NAS message and DL UP data is encapsulated in DL Information Transfer message
Proposal 3: Small data via control plane is transmitted using the procedure shown in table 2 above
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