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1 Introduction
According to [1], several SDDTE solutions were proposed and RAN2 was requested to evaluate their RAN impacts, applicability, and any other related aspects. In this contribution, from RAN’s point of view, we attempted to identify the functionalities that shall be considered when transmitting small data and provided our perspective on the proposed solutions.
2 Discussion
2.1 General description
In our opinion, a SDDTE procedure could be categorized into three aspects:
1. Triggering

When introducing SDDTE solution, it is expected that the new procedure is different from the legacy one. The target is to design a way to inform UE that the trigger was due to small data and consequently apply corresponding procedures. One design principle is such new triggering mechanism shall not affect the performance of legacy UE, e.g. broadcast channel monitoring or access control mechanism.
2. Data acknowledgement and retransmission

In LTE, HARQ is supported for normal transmission. ARQ is also supported to handle the HARQ error case. HARQ and ARQ together gives required transmission reliability. For small data transmission, it could have different reliability requirement. If a different requirement is used for small data transmission, RAN2 shall reconsider how to guarantee the transmission reliability, e.g. whether ARQ and/or HARQ are still applicable or if HARQ/ARQ is not possible, other mechanisms to do acknowledgement and retransmission. 
3. Mobility handling

When small data needs to be delivered to moving UEs, it is to be discussed what is most efficient way to do cell change on signalling overhead aspect. For HO, network needs to do data forwarding and context transfer for the on-going transmission. For idle mobility, there is overhead to establish a new connection. It is to be discussed the signalling overhead for the proposed SDDTE solutions, and identify the need to enhance mobility management in idle or connected mode.
Proposal 1:
For the proposed SDDTE solutions, at least aspects like triggering, data acknowledgment/retransmission, and mobility handling, shall be analyzed.

In following sections, we categorized the solutions into five groups as suggested by Rapporteur and described their impacts.
2.2 Discussion on Optimized RRC connection management
The solution was introduced in TR 23.887 [1], section 5.1.1.3.7, for which 7 RRC messages for connection request are reduced to 5 messages, and then small data was still transmitted on DRB. It is noted that the solution could only be initiated by UE. 
Impact analysis
· Triggering－It is up to UE implementation to decide when to trigger such solution by sending new combined message. No other standard impact is observed.
· Data acknowledgement and retransmission－Since small data is transmitted after complete RRC connection was established, the solution could apply legacy acknowledgement and retransmission without any modifications.
· Mobility handling－Since DRB is configured and U-plane is used to deal with the transmission. The original HO process could be applied for mobility handling. It is up to network to decide whether it’d like to configure measurement report for the UE, and consequently trigger HO by sending HO command.
2.3 Discussion on Control Plane solutions
This solution transmits small data without establishing U-plane. Security is NOT activated and SRB is used for the transmission. The small data is piggybacked in the RRC or NAS signalling during C-plane establishment, similar to SMS transmission.
Impact analysis

· Triggering－A new flag during C-plane establishment is used to inform UE that the establishment of U-plane could be omitted.

· Data acknowledgement and retransmission－If small data is carried by SRB0 or SRB1, HARQ is applied. In addition, to support the upper layer’s acknowledgement, a following control message could respond with the A/N information i.e. RRCConnectionSetupComplete in TR 23.887 [1] section 5.1.1.3.5. 
· Mobility handling－It is assumed such solution could finish the small data transmission before measurement configuration. As a result, HO is not triggered and UE relies on RLF to resume the transmission in a reselected cell.
2.4 Discussion on Connectionless approaches

A tunnelling concept is used in the solution in which an eNB could directly forward small data to S-GW without bearer setup and without involving MME. eNB identifies the special packet by the encryption of the PDU from the UE, and then applies the forwarding.
Impact analysis

· Triggering－The routing information of connectionless transmission is appended to the small data packet as an extended header. UE decides when to append the extended header and triggers the connectionless transmission at eNB. Similarly, S-GW can also append DL TEID and IP address to a small data packet and trigger connectionless transmission.
· Data acknowledgement and retransmission－There is not enough information from the TR 23.887 [1], it is not clear to us whether the legacy acknowledgement and retransmission mechanism could be applied.
· Mobility handling－As mentioned by TR 23.887 [1], the connectionless transmission can be finished in less than one or a few seconds. R2 shall discuss whether HO shall be used for such connection or rely on other mechanisms.
2.5 Discussion on S1/lu-only optimization

The principle of the solution is to reduce signaling in the EPC U-plane (S-GW and P-GW). Comparing to the virtual path created in connectionless approach, the S1/lu optimization introduces a new logical entity to enhance the signaling flow for small data transmission.
Impact analysis

· Triggering－It would be MME-implementation and no impacts on the radio interface.

· Data acknowledgement and retransmission－Although it is not clear from the TR 23.887 [1], we believe this solution does not require new feature and the legacy acknowledgement and retransmission mechanism could still be applied.

· Mobility handling－Although TAU procedure remains the same, new TAU message may be used. However, no impact from RAN’s point of view.
2.6 Discussion on Keep the UE in connected mode
The eNB may employ a very long RRC release timer to keep the specific UE in connected mode. The purpose is to reduce the singling overhead of frequent RRC connection establishments. From power saving point of view, DRX shall be configured to the UE. 
Impact analysis
· Triggering－Since RRC release timer is only existed at eNB, the triggering of this solution is transparent to the UE.

· Data acknowledgement and Retransmission－The legacy mechanism can still be applied.
· Mobility handling－As indicated by TR 36.822 [2], the number of HO would increase when using longer RRC release timer. For fast moving UEs, the HO signalling would increase even more than the signalling of RRC connection establishment. R2 should further discuss the trade-off of keeping UE in connected or idle mode.
3 Conclusions
To compare the radio impacts of the proposed SDDTE solutions, we summarised our analysis in Table 1. 
Table 1: Summary of SDDTE solutions
	SDDTE solution
	Triggering
	Acknowledge and retransmission
	Mobility handling

	Optimized RRC connection management
	UE implementation to trigger the new procedure.
	Legacy mechanism can still apply.
	Up to network implementation.

	C-plan solution
	A new flag is required during RRC connection establishment.
	Need further study whether RRC message ACK can be used. 
	No measurement configuration, so rely on RLF. Further enhancement is FFS.

	Connectionless approach
	New header is appended for connectionless transmission. 
	FFS
	Up to network implementation, probably no HO.

	S1/lu-only optimization
	Legacy mechanism can still apply.
	Legacy mechanism can still apply.
	New TAU message.

	Keep the UE in connected mode
	Transparent to UE.
	Legacy mechanism can still apply.
	FFS on the trade-off of signalling overhead of HO and state transition.


We also proposed the following:
Proposal 1:
For the proposed SDDTE solutions, at least aspects like triggering, data acknowledgment/retransmission, and mobility handling, shall be analyzed.

Proposal 2:
Include in the TR the analysis and Table 1 presented in this contribution.
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