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1 Introduction
The new WID was revised in RAN meeting [1], small data transmission including CP and UP packets in RRC_INACTIVE state will be specified in the WI. In previous RAN2 meeting [2] & [3], some agreements were made for RACH-based solution after the discussion. In this paper, we will discuss the RACH-based SDT.
2 Discussion
It was agreed that: When UE is in RRC_INACTIVE, 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. That is subsequent transmission in INACTIVE is supported to avoid transition to RRC_CONNECTED state and saving signalling and delay. The state transition can be controlled by the network during the subsequent transmission procedure. If the network wants to keep UE in RRC_INACTIVE state for data transmission, it can continue scheduling the UE. Otherwise, the response RRC message (i.e. RRCResume) is used to transit the UE to RRC_CONNECTED state.
In order to support subsequent data transmission, UL or DL grant shall be provided by the network. In [2], it was agreed: For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. The detail of how to monitor the C-RNTI by the UE (including common or dedicated corset/search space design) will be discussed in RAN1. The resources may be limited for dynamic scheduling if common scheduling resources are used.

In [3] for CG-based SDT, it was agreed: For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Semi-Persistent scheduling e.g. CG resource was agreed to be used for subsequent transmission for CG-SDT.
For RA-SDT, SPS or CG configuration(s) can be configured for the UE for further UL/DL scheduling. It can be pre-configured for the UE in the dedicated RRC message or SIB. The network can activate or indicate one of the UL or DL grant configuration in the RACH procedure (e.g. successRAR of MsgB or Msg4). Then it will save the scheduling resources and configuration signalling.
Proposal 1: For RA-SDT the subsequent transmissions can be supported by the Configured Grant allocated in Msg4/MsgB.
In [4], the CORESET and search space designed for RA-SDT was discussed, and it was agreed:

· From RAN1 perspective, at least a separate SearchSpace that is different from the existing common SearchSpace should be supported for monitoring the PDCCH addressed to the C-RNTI after successful completion of the RACH procedure during RA-SDT

· It is up to RAN2 decision if the separate SearchSpace is UE-specific or common to the UEs performing RA-SDT

There are two ways to configure SearchSpace for RA-SDT: common SearchSpace (CSS) and UE-specific SearchSpace (USS).  From RAN2 perspective, the configuration and resources for RA-SDT are common for the UE in the same cell and it can be broadcasted in the system information. Moreover, cell reselection is supported and the UE will initiate RA-SDT in a new cell which is different from the one where receiving RRCRelease message. If the USS is used, the negotiation is necessary between cells or some specification work is needed to specify UE’s behaviour when it reselect a new cell. So CSS is proposed:
Proposal 2: Define a new CSS to schedule PDCCH scrambled by C-RNTI for subsequent transmission.
It was agreed in the previous meeting [2]:

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

Some other information was proposed to be included in the first UL message, e.g. traffic pattern. Other UE assistant information may be useful for making decision of whether state transition is needed by the network. For example, predicted UE data volume, UE speed and etc. For the case of cell reselection when UE initiating the SDT procedure, it was agreed:
1 RAN2 confirm that RACH based SDT is supported with and without UE context relocation
The source gNB will decide whether UE context relocation is performed or not in this case. In some cases, if context fetch and path switch procedures are not performed for the procedure without UE context, delay of the SDT procedure will be reduced. The UE can send some assistant information which is preconfigured by the source to the target. The detail can be discussed later.
Proposal 3：UE assistant information can be included in the first UL message.
In legacy resume procedure, when cell reselection happens during T319 running, the UE will move to RRC_IDLE state. While for RA-SDT, the subsequent data transmission is supported. During this period the measurement and evaluation for cell reselection is continued and cell reselection may happen more likely. Unlike legacy resume procedure, the SDT procedure will be interrupted and data loss will be caused if UE moves to RRC_IDLE state for SDT.
In last meeting [5], it was agreed:

6
FFS - RAN2 to select between the following options for cell re-selection during ongoing SDT procedure next meeting: 1) UE transitions to IDLE, possibly performing high-layer retransmission (8/25); or 2) UE remains in INACTIVE and sends RRC Resume to new cell
In order to ensure the SDT performance, data loss should be avoided and some enhancement can be considered. The UE can be kept in RRC_INACTIVE state and it can trigger the data retransmission to the new cell. If the new cell is selected during SDT procedure, the UE can inform the target cell to trigger the context fetch, data forwarding and retransmission procedure.
Proposal 4: UE remains in INACTIVE and sends RRC message to new cell when cell reselection happens during ongoing SDT procedure.
3 Conclusion

In this contribution, we discussed the RACH-based solution, and we have the following proposals:
Proposal 1: For RA-SDT the subsequent transmissions can be supported by the Configured Grant allocated in Msg4/MsgB.
Proposal 2: Define a new CSS to schedule PDCCH scrambled by C-RNTI for subsequent transmission.
Proposal 3: UE assistant information can be included in the first UL message.
Proposal 4: UE remains in INACTIVE and sends RRC message to new cell when cell reselection happens during ongoing SDT procedure.
4 References

[1] RP-210870 Work Item on NR smalldata transmissions in INACTIVE state
[2] RAN2 112-e Chair Notes
[3] RAN2 113-e Chair Notes

[4] R2-2102620
Reply LS on physical layer aspects of small data transmission
RAN1
LS in

[5] RAN2 113b-e Chair Notes
