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1. Introduction
One of the objective of new approved WI of small data transmission in NR is [1]:
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
· No new RRC state should be introduced in this WID. Transmission of small data in UL, subsequent transmission of small data in UL and DL and the state transition decisions should be under network control.
In this paper, we provide our views on the selection between RRC and non-RRC options, and issues for the potential enhancement of RACH based SDT.
2. Discussion
During Rel-14 NR study phase, the concept and general procedure of small data transmission (SDT) during INACTIVE state were discussed. By then, RACH based SDT with and without RRC signalling is being considered as two candidate options, some agreements were made however not specified in Rel-15 and Rel-16 due to lack of time. 
At Rel-15, UP-EDT is specified for enhanced coverage and NB-IoT UEs under IDLE state with suspend (with similar function as INACTIVE state), to allows one uplink data transmission optionally followed by one downlink data transmission during the random access procedure. More specifically, the MSG3 of 4-step RACH contains UP data multiplexed with RRCConnectionResumeRequest message. As the UP-EDT is specified with RRC signalling with general design principle the same as SDT, the SDT with RRC signalling can take UP-EDT as baseline.
Compared with SDT with RRC signalling, the main benefit of SDT without RRC signalling is further signalling overhead reduction. As no L3 signalling is involved, MAC CE shall be used to carry necessary information for the UE and network to identify each other, e.g. I-RNTI and short MAC-I. Compared with SDT with RRC signalling, it requires more effort as we don’t have a baseline feature to be taken as reference. And the forward compatibility is not as good as SDT with RRC. Actually, we are fine that both options can be supported. But considering the workload, if only one option is specified for Rel-17 SDT, then SDT with RRC signalling should be selected.
Proposal 1：If only one option can be specified for Rel-17, then SDT with RRC signalling shall be selected.

In UP-EDT, 4-step RACH procedure is used carry uplink and downlink data. 2-step RACH is introduced in Rel-16 NR which targeted at shorter random access latency. For 2-step RACH based SDT, the transmission of uplink small data packets is carried in msgA payload, and reception of downlink small data in msgB. In UP-EDT, dedicated random access resource are reserved for SDT so that the network can provided the UE with sufficient UL grant. For SDT, similar mechanism should be supported in order to acquire sufficient payload size for SDT. Additionally, if 2-step RACH SDT is also introduced, RACH type selection and random access resource selection for when considering SDT should be discussed. And the procedure of fallback from 2-step RACH to 4-step RACH should be checked when combining with RACH based SDT.
Observation 1: If both 4-step and 2-step RACH are supported for SDT, the impact on RACH type selection, random access resource selection and fallback from 2-step RACH to 4-step RACH should be discussed.

Current UP-EDT mechanism only support one shot transmission, i.e. the UL and DL EDT data are supposed to be finished within one transmission. If there is subsequent UL or DL data, network shall move the UE to CONNECTED state. For NR, there is an interest of supporting subsequent SDT without moving to CONNECTED state, which can further save UE power and signalling overhead. According to the WID, subsequent transmission of small data in UL and DL shall be under network control. For UP-EDT, the contention resolution message is used to indicate whether the UE move to CONNECTED state or not. In case of SDT supporting subsequent transmission, the contention resolution message shall be enhanced to indicate whether to perform subsequent SDT, back to normal INACTIVE state or go to CONNECTED state. How to indicate to the UE should be FFS. Additionally, as the INACTIVE UE is only allowed to perform PDCCH monitoring for P-RNTI according to the INACTIVE mode DRX, how to perform PDCCH monitoring during subsequent SDT should be discussed and specified.
Observation 2: How to indicate whether to perform subsequent SDT, and how to perform PDCCH monitoring should be discussed for the support of subsequent SDT.

In UP-EDT, if the UL data is sent in a new gNB, the UE context anchor is relocated from the old gNB to the new gNB, the new gNB processing the data based on the received UE context, and path switch is performed to enable direct UL and DL data forwarding between the new gNB and CN. For SDT, according to the WID, without anchor relocation is also to be specified, thus we understand the data can be forwarded from the new gNB to the old gNB without high layer processing, the old gNB shall perform high layer processing for the data and then forward to CN. Currently, the anchor relocation is decided by last serving gNB, and if the anchor not relocated, it will reply RETRIVE UE CONTEXT FAILURE to the new gNB. Whether the current periodic RNA update procedure without UE context relocation can be reused for SDT shall be discussed and specified by RAN3. While before RAN3 specifying detailed procedure and signalling, under what kind of circumstance the anchor is not relocated shall be clarified . And RAN2 can input views to this as well. 
Observation 3: Under what kind of situation the anchor is not relocated, and the detailed procedure for SDT without anchor relocation should be discussed.

Proposal 2. MO-EDT for UP solution can be considered as reference for SDT, with potential enhancement on:
· 2-step RACH
· Subsequent SDT
· Without anchor relocation
3. Conclusion
In this contribution, we provide our initial consideration on SDT, and have the following observations and proposal:
Observation 1: If both 4-step and 2-step RACH are supported for SDT, the impact on RACH type selection, random access resource selection and fallback from 2-step RACH to 4-step RACH should be discussed.
Observation 2: How to indicate whether to perform subsequent SDT, and how to perform PDCCH monitoring should be discussed for the support of subsequent SDT.
Observation 3: Under what kind of situation the anchor is not relocated, and the detailed procedure for SDT without anchor relocation should be discussed.

Proposal 1：If only one option can be specified for Rel-17, then SDT with RRC signalling shall be selected.
Proposal 2. MO-EDT for UP solution can be considered as reference for SDT, with potential enhancement on:
· 2-step RACH
· Subsequent SDT
· Without anchor relocation
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