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1. Introduction
According to the email discussion for the small data transmission for Rel-17, companies expressed their views on whether/how to support small data transmission enhancements in Rel-17. In this contribution, we provide our understanding on the motivations of enhancing the small data transmission in Rel-17 and the objectives/scope of the small data transmission enhancements in Rel-17.
2. Discussion
2.1. Motivation of small data transmission enhancements
According to the current smart phone applications, lots of application services (e.g. email client, online chatting (e.g. WeChat and QQ), location tracking, weather prediction/broadcast, online map, app store, online shopping) have regular/periodic small packet transmissions. As the packet transmission interval could be long for some traffics, the gNB would release the UE to IDLE/INACTIVE state. In order to transmit those packets in the CONNECTED mode, the UE would need to be paged for the MT traffic and initiate the initial access procedure (which includes the whole RACH procedure and RRC/NAS control signals) for MO and MT traffic. Then the whole procedure would cause lots of UE power and lots of control signaling overheads.
Observation 1: Transiting the UE from the IDLE/INACTIVE to the CONNECTED for small data transmission is quite power consuming and causes lots of signaling overheads.
If the network keeps the UE in the CONNECTED mode for the transmission of the small packets, the UE would be configured with lots of (inter/intra-frequency) measurements for the connected mobility control. Those measurements are quite power consuming for the UE.
Observation 2: Keeping the UE in CONNECTED mode for small data transmission is quite power consuming.
2.2. Considerations on the small data transmission enhancements
According to the diverse traffic patterns for different applications as mentioned above, some applications (e.g. the pulse packet of the email client which keeps the connection alive) could have only one small packet for each transmission interval, and some applications (e.g. online shopping client for the updated online items) could have packet burst for each transmission interval. And the packet size for each transmission interval for different applications would be quite different. Then the small data transmission enhancements should consider how to transmit a single packet or a packet burst from/to the UE by keeping the UE in IDLE/INACTIVE, and a single cell should support the transmission of various small packet sizes (e.g. by supporting different uplink grant size). Regarding the solutions for the small data transmission enhancements, we consider that if the UE is in the INACTIVE state, then the UE and the gNB can have the context of the DRB. And then the UE can send/receive the small data via a DRB. If the UE is in the IDLE state, as the UE/network has no configuration for the DRB, the small data transmission could rely on the SRB (e.g. by appending the small data in a container of a SRB). However, in order to have a secure transmission of the data via an SRB, some SA works would be required. Here we consider that if the SA competes the IDLE small data transmission work, RAN2 can accommodate the SA solution accordingly. Due to the impacts on SA for the small data transmission in IDLE, we could consider to prioritize the SDT solution(s) of keeping the UE in INACTIVE in Rel-17.
According to the traffic types given above, the small packet transmission can be either MO (e.g. background traffic, positioning in inactive / idle) or MT (e.g. weather prediction/broadcast) traffic. Then the small data transmission enhancement should be able to support both MO and MT traffics. For some traffic types (e.g. online chatting), some packets could be sent regularly between two chatters to keep the connection alive, and the TCP based small traffic transmission would require an immediate TCP feedback for the peer entity. Then for the MO/MT traffic, we should allow the UE to receive/transmit an immediate feedback for the MO/MT traffic. Due to the limited time in Rel-17, we think the MO traffic should be prioritized.
Regarding the procedures of how to transmit the small data for the IDLE/INACTIVE UE, as RAN has already defined the 2-step RACH procedures, we consider that the 2-step RACH procedure can be re-used for the small data transmission (e.g. MsgA for UL data and MsgB for DL data). As 2-step RACH which require extra UE complexities may not be supported by all UEs, we consider that the legacy 4-step RACH procedure should also be considered for the small data transmission (e.g. Msg3 for UL data and Msg4 for DL data). However according to the current RAN2 MAC specification, the MAC only allows one RACH procedure. 
Thus we consider that all the aspects as mentioned above should be considered for the Rel-17 small data transmission enhancements.

Proposal: The small data transmission enhancements in Rel-17 should consider the following aspects:

Support the following scenarios:
· Support single packet and burst packets transmission at least for INACTIVE UE

· Support different packet sizes of small data transmission (e.g. various uplink grant sizes)

· Prioritize MO traffic

· Support the immediate feedback packets (i.e. from the UE/gNB) for the MO traffic

Support the following potential solutions:
· Support small data transmission via DRB

· Support the NR 2-step and 4-step RACH procedures for small data transmission

· Use MsgA/Msg3 resource for UL small data transmission, Use MsgB/Msg4 for DL small data transmission, if DL is supported.
3. Conclusion
As the small data transmission enhancements can provide some benefits on the UE power saving, packet transmission delay reduction, signaling overhead saving etc., we would like to have the following aspects to be included for the small data transmission enhancements in Rel-17.
Observation 1: Transiting the UE from the IDLE/INACTIVE to the CONNECTED for small data transmission is quite power consuming and causes lots of signaling overheads.

Observation 2: Keeping the UE in CONNECTED mode for small data transmission is quite power consuming.
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· Support the immediate feedback packets (i.e. from the UE/gNB) for the MO traffic

Support the following potential solutions:
· Support small data transmission via DRB

· Support the NR 2-step and 4-step RACH procedures for small data transmission

· Use MsgA/Msg3 resource for UL small data transmission, Use MsgB/Msg4 for DL small data transmission, if DL is supported.
