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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN2 made good progress in the last few meetings (RAN2#112, RAN2#113, RAN2#113bis and RAN2#114) for SDT where a significant number of agreements were reached. Some relevant agreements in this contribution are captured below:
RAN2#112e agreement:
8. For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
9. Determine if RAN1 LS is needed later – current list of possible questions input on the coreset/search space for the C-RNTI (i.e. is it common or dedicated)
10. As a baseline, the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT 
    - If ROs for SDT and non SDT are different, preamble partitioning between SDT and non SDT is not needed.
    - If ROs for SDT and non SDT are same, preamble partitioning is needed
FFS if common configuration should be allowed
11. If the RACH resource i.e. (RO+preamble combination) is different between SDT and non-SDT then there is no further need for any differentiation between MSG2/MSGB for SDT vs non-SDT.

RAN2#113e Agreements:
1. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this). However, use of common RACH resources will not be precluded if possible via implementation.
RAN2#113bis-e Agreements:

11	UE switches from SDT to non-SDT in following cases:
-	Case 1 (27/0): UE receive indication from network to switch to non-SDT procedure. 
-		Network can send RRCResume. FFS whether network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.
-	FFS Case 2 (18/9): Initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times


In this contribution, we discuss some aspects of SDT relating to random-access (RA) based schemes such as switching from SDT to non-SDT, Beam Failure Recovery, RNTI for subsequent SDT, RA-RNTI collision for SDT and non-SDT, and BWP for RA-SDT.

2.  RACH-based SDT
UE switching from SDT to non-SDT: In RAN2#113bis-e meeting, RAN2 discussed whether a UE can switch from SDT to non-SDT if initial UL transmission (in msgA/Msg3/CG resources) fails for a configured number of times, but no agreement was reached. From our point of view, in order to handle the case where there is no response from the network, there should be a fallback mechanism for the UE to initiate to move to connected mode. Hence, a UE should be able to switch from the failed SDT to non-SDT procedure.
Proposal 1: UE switches from SDT to non-SDT when initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times.

Beam Failure Recovery: After RACH procedure, a UE may transmit several messages for both downlink and uplink. In general, the beam that would be used for the subsequent SDT transmissions would be the same as that employed by RACH procedure. However, if this beam fails, it would be beneficial if a UE has a fallback mechanism to recover the beam failure. Another option is to rely on the expiry of the SDT failure detection timer, but this may result in data loss as a UE may move to IDLE state and carry out a cell reselection procedure again. Hence, a beam failure detection (BFD), for example, based on the beam employed by RACH procedure and beam failure recovery (BFR) may be needed to avoid data loss. But BFD and BFR procedures are RAN1 area so RAN2 should send an LS to RAN1.
Proposal 2: RAN2 to send an LS to RAN1 to investigate how to address the beam failure detection (BFD) and beam failure recovery (BFR) for SDT.

RA-RNTI collision for SDT and non-SDT: As shown on Figure 1, SDT and non-SDT PRACH occasions (RO) can be configured independently in an FDM manner with the same starting OFDM symbol on the same slot of the same bandwidth part (BWP) of a cell. 
From this figure, UE1 and UE2 have the same starting OFDM symbol and the same frequency offset for the ROs locating on the same slot of the same active BWP. Hence, after UE1 and UE2 have transmitted PRACH on their corresponding uplink ROs, they will monitor a DCI in the downlink with the same RNTI on the same PDCCH search space and this results in an RNTI collision or ambiguity unless some remedy is adopted.
In our view, the above issue can be solved simply by introducing a configurable offset (s-offset) for the symbol index of the SDT RNTI equation.

[image: ]
   Figure 1. FDM multiplexing of SDT and non-SDT PRACH occasions with same starting OFDM symbol.

Proposal 3: RAN2 to discuss how to address the RA-RNTI collision for SDT and non-SDT when their ROs have the same starting OFDM symbol and the same frequency offset locating on the same slot of the same active BWP.

BWP for RA-SDT: An additional BWP has been proposed for CG-SDT when using CG resources [3]. Similarly, there are proposals to specify an additional “configurable” BWP also for RA due to limited capacity of the initial BWP in some cases. In addition, it has been discussed that a UE in Idle/Inactive state to receive some network transmissions such as Positioning and MBS in addition to SDT, without moving to connected state. Hence, we also think an additional BWP (for both DL and UL) could be configured for the UEs performing RA-SDT procedure.
Observation 1: An additional “configurable” BWP (DL and UL) is needed in order to increase the capacity of SDT and Positioning in INACTIVE state. 
Even if a UE is configured with an additional BWP, a UE should still receive some transmissions on the initial BWP due to monitoring of, e.g. paging, SIB1, and able to start initial access procedures. Hence, some coordination will be necessary how a UE moves between the initial BWP and the additional BWP associated with RA-SDT resources.
Furthermore, if a UE can receive some network transmissions in Idle/Inactive state without moving to connected state, such as Positioning, MBS and SDT, it is important to have a unified design for these different features. The additional BWP associated with RA-SDT resources must be a BWP that can also be used for other features such as Positioning and MBS, in order to reduce the complexity and power consumption at the UE.
One essential design requirement is that the additional BWP should configured in such a way that it overlaps with the initial BWP operating with the same numerology, i.e. for both DL and UL. This way, a UE can still monitor the initial BWP, e.g. paging, SIB1, and able to start initial access procedures, without switching to another BWP or without interrupting other services such as SDT, MBS and Positioning. This design requirement will also resolve the issue with TDD case as the additional BWP overlaps (i.e. contains) the bandwidth of the initial BWP.
In order to progress the additional BWP, RAN2 should send an LS to RAN1 to design layer 1 aspects (e.g. CORESET and search space monitoring, switching).
Proposal 4: An additional “configurable” BWP (DL and UL) should be supported for RA-SDT
· The additional BWP should overlap with the initial BWP operating with the same numerology
· If agreed, RAN2 should send an LS to RAN1 to design layer 1 aspects (e.g. search space monitoring, switching) for UEs in INACTIVE state.

3. Conclusions
In this contribution, we have discussed some aspects of small data transmissions relating to random-access (RA) based schemes such as switching from SDT to non-SDT, Beam Failure Recovery, RA-RNTI collision for SDT and non-SDT, and BWP for RA-SDT. We have the following proposals:
Proposal 1: UE switches from SDT to non-SDT when initial UL transmission (in msgA/Msg3/CG resources) fails configured number of times.
Proposal 2: RAN2 to send an LS to RAN1 to investigate how to address the beam failure detection (BFD) and beam failure recovery (BFR) for SDT.
Proposal 3: RAN2 to discuss how to address the RA-RNTI collision for SDT and non-SDT when their ROs have the same starting OFDM symbol and the same frequency offset locating on the same slot of the same active BWP.
Proposal 4: An additional “configurable” BWP (DL and UL) should be supported for RA-SDT
· The additional BWP should overlap with the initial BWP operating with the same numerology
· If agreed, RAN2 should send an LS to RAN1 to design layer 1 aspects (e.g. search space monitoring, switching) for UEs in INACTIVE state.
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