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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN2 has just finalised the Mobile Terminated-Small Data Transmission (MT-SDT) for Rel-18 UEs in RRC_INACTIVE state. However, one issue that has not been captured is how to handle the beam failure during ongoing MT-SDT procedures. In RAN2#123bis, after discussing the beam failure issue online, it was recommended to be treated in TEI18.
The following contributions were discussed in the last few meetings [2-5]:
R2-2305527	Remaining procedures for MT-SDT	Sony	discussion	Rel-18	 NR_MT_SDT-Core
Proposal 3: For beam failure recovery of DL/UL SDT in Rel-18, a UE should trigger RACH procedure if the RSRP of the current beam is below a certain pre-configured threshold.
=>	Noted 
R2-2308169	Beam failure recovery for Rel-18 SDT	Sony, Nokia, Nokia Shanghai Bell, Samsung	discussion	 Rel-18	NR_MT_SDT-Core
Proposal 1: For beam failure recovery in Rel-18 SDT, during ongoing RA based MO-SDT or MT-SDT procedure (performed over RACH) if the RSRP value of the current SSB (i.e., SSB selected in the last random access procedure during the ongoing SDT procedure) is less than a pre-configured threshold, a UE should trigger RACH procedure similar to CG-SDT procedure in Rel-17 SDT.
=>	We will come back to next meeting, to specify if there are negligible other WG impacts and no new RAN4 requirements imposed on UE.
R2-2310872	Beam failure recovery for Rel-18 SDT	Sony, Nokia, Nokia Shanghai Bell, Samsung, Huawei	discussion	Rel-18

=>	Can be discussed in TEI18 (if there is support)

R2-2312849	Beam failure recovery for SDT	Sony, Nokia, Nokia Shanghai Bell, Huawei, HiSilicon	discussion	Rel-18	TEI18
=>	We will adopt a solution to deal with the beam failure recover in Rel-18, but wait for next meeting to determine how we need to deal with frequent RA.

In this contribution, we discuss and propose a beam failure recovery procedure for Rel-18 SDT and confirm that there is no impact on other WGs for this proposal, but a small impact on the RAN2 specifications as captured in the accompanying CRs [6-9].

2.  Beam failure recovery for Rel-18 SDT   
SDT allows transmission and reception of small data whilst UE remains in RRC_INACTIVE state. When SDT is started, the SDT procedure applies a maximum duration to complete the data. The maximum duration is implemented by “SDT failure detection timer” which is configured by the network. If this timer expires, the UE goes to IDLE state.
One issue is that if there is a beam failure during ongoing SDT, the transmission and reception at the UE will not succeed, and the UE will wait until SDT failure detection timer expires, and then the UE goes to IDLE state. This provides following disadvantages:
a) Other urgent transmissions and receptions can not be done during waiting time.
b) Power consumtion issue as UE waits until timer expires.
c) At the end, the UE transitions to IDLE state resulting more delays.
In Rel-17, during an ongoing CG-SDT, in case of beam failure where there is no SSB (amongst the SSBs for which CG resources are configured) with RSRP value above a preconfigured threshold and data for SDT RBs is available for transmission, UE triggers RA procedure to recover from the beam failure. However, a similar recovery procedure has not been specified for RA-SDT. 
Furthermore, for Rel-18, if there is an ongoing MT-SDT and if there is a beam failure where the RSRP value of the current beam/SSB (i.e., beam/SSB selected in the last random-access procedure during the ongoing MT-SDT procedure) is less than a preconfigured threshold, the UE should have a mechanism to recover from the beam failure.
[bookmark: _Hlk142463559]Therefore, we propose that, during ongoing RA based MO-SDT or MT-SDT procedure if the RSRP value of the current beam is less than a pre-configured threshold, a UE triggers RACH procedure to recover the beam failure.
Proposal 1: For beam failure recovery in Rel-18 SDT, during ongoing RA-SDT procedure for MO-SDT or MT-SDT (performed over RACH) if the RSRP value of the current SSB (i.e., SSB selected in the last random-access procedure during the ongoing SDT procedure) is less than a pre-configured threshold, a UE triggers RA procedure similar to CG-SDT procedure in Rel-17 SDT.
In the last meeting, it was agreed to adopt a solution to deal with the beam failure recover in Rel-18, but to wait for next meeting to determine how we need to deal with frequent RA. The co-sourcing companies propose to define a prohibit timer to deal with frequent RA, that is to start the prohibit timer to dis-allow to trigger the RA again until that timer expires. 
Proposal 2: Apply a prohibit timer to deal with frequent RA, that is to start the prohibit timer to dis-allow to trigger the RA again until that timer expires.
Based on proposals 1 and 2 above, if UE initiates RACH for beam failure, then the UE should monitor PDCCH transmission addressed to its C-RNTI, and if received accordingly, consider the Random-Access procedure is successfully completed and as a result beam failure is recovered.
Proposal 3: If UE initiates RACH for beam failure, then the UE should monitor PDCCH transmission addressed to its C-RNTI, and if received accordingly, consider the Random-Access procedure is successfully completed and as a result beam failure is recovered.
In one of the previous meetings, some companies commented that there may be RAN4 impact when the UE should check the SSBs as currently there are no requirements. However, after further offline discussion, the co-sourcing companies are of the opinion that it can be left to UE implementation when to measure SSBs in an ongoing SDT procedure. In addition, the pre-configured threshold (i.e., rsrp-ThresholdSSB) used for checking if there is beam failure could be the threshold in random access configuration selected by the UE when RA-SDT or MT-SDT procedure was initiated.
Proposal 4: Add a note to MAC spec:
NOTE X: It is up to UE implementation when to measure SSBs in ongoing RA-SDT procedure or MT-SDT initiated by Random Access procedure. UE uses rsrp-ThresholdSSB in random access configuration selected by UE when RA-SDT or MT-SDT procedure was initiated.

The details of RAN2 spec impacts have been captured in the accompanying Rel-18 CRs [6-8]. We propose RAN2 to agree them for TEI-18.
Proposal 5: Agree the accompanying Rel-18 CRs [6-8].

3. Conclusions
In this contribution, we have discussed how to handle the beam failure during ongoing RA-SDT procedure for MO-SDT or MT-SDT (performed over RACH). We have the following proposals:
Proposal 1: For beam failure recovery in Rel-18 SDT, during ongoing RA-SDT procedure for MO-SDT or MT-SDT (performed over RACH) if the RSRP value of the current SSB (i.e., SSB selected in the last random-access procedure during the ongoing SDT procedure) is less than a pre-configured threshold, a UE triggers RA procedure similar to CG-SDT procedure in Rel-17 SDT.
Proposal 2: Apply a prohibit timer to deal with frequent RA, that is to start the prohibit timer to dis-allow to trigger the RA again until that timer expires.
Proposal 3: If UE initiates RACH for beam failure, then the UE should monitor PDCCH transmission addressed to its C-RNTI, and if received accordingly, consider the Random-Access procedure is successfully completed and as a result beam failure is recovered.
Proposal 4: Add a note to MAC spec:
NOTE X: It is up to UE implementation when to measure SSBs in ongoing RA-SDT procedure or MT-SDT initiated by Random Access procedure. UE uses rsrp-ThresholdSSB in random access configuration selected by UE when RA-SDT or MT-SDT procedure was initiated.
Proposal 5: Agree the accompanying Rel-18 CRs [6-8].
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