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1   Introduction
RAN2 #111-e meeting agreed that it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant when UE is in RRC_INACTIVE state [1]. In addition, according to the following agreements at the RAN2#112-e meeting [2], BSR can be transmitted in MSGA/Msg3 or the first CG transmission as a buffer status indication.
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1 For small data, for RACH and CG based solutions when the UE receives RRC release with

Suspend config, the UE at least performs the following actions (i.e. same action as in legacy):
MAC is reset and default MAC cell group configuration is released

RLC entities for SRB1 are re-established

SRBs and DRBs are suspended except SRBO

NOTE: SDT termination will be discussed with later papers

2

For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation

(i.e. for first SDT transmission), the UE shall re-establish at least the SDT PDCP entities and

resume the SDT DRBs that are configured for small data transmission (along with the SRB1).

FFS for non-SDT DRBs. FFS on implicit vs. explicit. FFS on whether we a new Resume cause.

FFS on whether we need to deal with suppressing PDCP status report

The first UL message (i.e. MSG3 for 4-step RACH, MSGA payload for 2-step RACH and the CG

transmission for CG) may contain at least the following contents (depending on the size of the

message):

- CCCH message (needs to be included)

LCP can be used to determine to priority of the content below that may be included

- DRB data from one or more DRBs which are configured by the network for small data
transmission

- MAC CEs - (e.g. BSR). FFS other MAC CEs

- Padding bits

FFS if we need to ensure that SDT data only is included. Depends on whether the UE initiates

legacy/normal resume





Based on the above agreements, the network can decide whether to allow the subsequent SDT using the assistance information received from the UE. This document clarifies how to handle the indication and beam selection of the subsequent SDT in RRC_INACTIVE state.
2   Discussion

Regardless of the small data transmission scheme such as CG-based or RA-based, if the first UL resource size for SDT is sufficient, the UE can perform one-shot transmission on the generated small data. However, the resource size for the first UL transmission may be smaller than generated small data. In this case the UE should be allowed to transmit assistance information notifying that the UL resource for the generated small data is insufficient. The assistance information may be a BSR MAC CE indicating the need for subsequent transmission. Therefore, in SDT request procedure, the UE can transmit the BSR MAC CE with the segmented small data or only the BSR MAC CE.
In RA-based SDT, the RA cause value can be set separately for one-shot transmission or subsequent transmission. In the case of the 4-step RACH scheme, the UE may select whether to transmit the BSR MAC CE by comparing the UL grant size in RA MSG-2 with the generated small data. But, in 2-step RACH scheme, the UE should transmit the RA cause value to RA MSGA before reception of RA MSGB including the UL grant for the first UL message. Therefore, it is not valid to introduce the separate RA cause value to indicate the need of subsequent transmission in the 2-step RA-based SDT procedure.
Observation #1: Regardless of the small data transmission scheme such as CG-based or RA-based, the size of the first UL radio resource for SDT may be insufficient. The UE needs to transmit the assistance information notifying necessity of subsequent transmission.
Proposal 1: When the first UL message size is smaller than generated small data, the UE should transmit a MAC CE notifying necessity of subsequent transmission.

Proposal 2: MAC CE notifying necessity of subsequent transmission reuses the legacy BSR MAC CE.
Another issue is how to select a transmit beam in each transmission for subsequent small data transmission. In current RACH procedure, the UE selects a beam associated with SS/PBCH in RA preamble transmission step and maintains the selected beam until TCI state for RRC connection is configured. According to agreements of the last RAN2-e meeting [3], the network configures a RSRP threshold for both CG-based SDT and RA-based SDT and also a RSRP threshold for RA type selection is specific to SDT (i.e. separately configured for SDT). When small data is generated in RRC_INACTIVE state, the UE selects a beam associated with SS/PBCH whose RSRP is greater than or equal to a configured threshold. For subsequent small data transmission, the UE should maintain the selected beam in RA preamble transmission stage like the legacy RA procedure.
Proposal 3: For RA-based SDT, the selected beam in RA preamble transmission step should be maintained until the subsequent small data transmission is finished.
According to agreements of RAN2#112-e meeting [2], the network can configure multiple CGs for a UE and the CG resources are associated with SSBs. Accordingly, when the UE selects the CG associated with SSB based on the configured RSRP threshold, the transmission beam is determined.
For subsequent small data transmission, the UE can select a beam only for the first CG transmission, or select every CG transmission. The option 1 is for the UE to select a beam in CG-based SDT request stage and maintain the selected beam until the subsequent small data transmission is finished. The option 2 is that the UE selects a beam through the CG resources with SSB comparing the configured RSRP threshold at every CG occasion. That is, Option 1 is for the UE to select a beam only once in the first CG transmission, and option 2 is for the UE to select a beam for the initial transmission at every CG occasion for subsequent small data transmission. 
Option 1 is simple in terms of beam alignment between the network and the UE, since the beam selected once in the first CG transmission is fixed. Option 2 is more reliable because a beam above the configured threshold at every CG transmission is always selected.
Proposal 4: RAN2 down selects one of the following two options for CA-based SDT:
· Option 1: The UE selects a beam only once in the first CG transmission

· Option 2: The UE selects a beam for the initial transmission at every CG occasion
For CG-SDT, RAN2 #113-e meeting agreed that the subsequent data transmission can use the CG resource or DG (i.e. dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3 [4].
For subsequent data transmission, the dynamic grant (DG) can use initial transmission or HARQ re-transmission. The DG-based initial transmission beam may be indicated by the network (e.g. DCI) or may be applied the same as the last transmission beam. The last transmission beam refers to the beam selected by the UE at the first CG transmission or at every CG occasion. 

In addition, for DG-based retransmission, the HARQ retransmission beam may be the same as initial CG transmission, or the network may indicate the beam to be used for retransmission.
Proposal 5: For DG transmission, RAN2 is kindly asked to discuss the following two options:

· Option 1: DG transmission beam is the same as the last transmission beam.
· Option 2: DG transmission beam is indicated by the network.
3   Conclusion
This document describes how to handle the beam selection and indication for the subsequent SDT in RRC_INACTIVE state, and suggests to adopt the following proposals.
Proposal 1: When the first UL message size is smaller than generated small data, the UE should transmit a MAC CE notifying necessity of subsequent transmission.

Proposal 2: MAC CE notifying necessity of subsequent transmission reuses the legacy BSR MAC CE.

Proposal 3: For RA-based SDT, the selected beam in RA preamble transmission step should be maintained until the subsequent small data transmission is finished.
Proposal 4: RAN2 down selects one of the following two options for CA-based SDT:

· Option 1: The UE selects a beam only once in the first CG transmission

· Option 2: The UE selects a beam for the initial transmission at every CG occasion
Proposal 5: For DG transmission, RAN2 is kindly asked to discuss the following two options:

· Option 1: DG transmission beam is the same as the last transmission beam.
· Option 2: DG transmission beam is indicated by the network.
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