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Introduction
In this contribution we discuss the following aspects of RACH-based SDT
· RA Prioritization for SDT
· Indication to switch to non-SDT procedure in RAR/FallbackRAR
· TAT handling during the SDT procedure
· Handling SSB change during the SDT procedure
Discussion
RA Prioritization for SDT
For RACH based SDT solutions, ROs for PRACH initiated for SDT and non SDT can be shared or not shared (depending on network configuration). In case, ROs for SDT and non SDT are shared, back off indication in RAR is common for SDT and non SDT.  (Note: Same RO means, same RA-RNTI and hence UE performing SDT and non SDT receives the same RAR). Both the UEs performing RACH for SDT and non SDT will apply the same back off. As a result, SDT can be delayed. This can be handled using one of the following options:
· Option 1: 
powerRampingStepHighPriority and scalingFactorBI are signaled in RACH configuration for SDT. Network may configure only scalingFactorBISDT
These parameters are separately signaled for 2 step RACH configuration for SDT and 4 step RACH configuration for SDT
UE applies these parameters when RACH is initiated for SDT
 
· Option 2: 
Upon transmission of Random access preamble for SDT, if UE receives RAR/MsgB (including BI sub header), UE ignores the BI
Option 1 is aligned with existing mechanism for certain events (such as initial access by MPS/MCS UE, BFR, Handover) which trigger random access. So our preference is to use option 1.
Proposal 1: powerRampingStepHighPrioritySDT and scalingFactorBISDT are signaled in RACH configuration for SDT. 
· These parameters are separately signaled for 2 step RACH configuration for SDT and 4 step RACH configuration for SDT. UE applies these parameters when RACH is initiated for SDT
Indication to switch to non-SDT procedure in RAR/FallbackRAR

In RAN2 #113bis [1], it was agreed that UE switches from SDT to non-SDT when 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.

Network can send RRCResume only if it has received Msg3 and MsgA from UE. However, in cases where RACH resources for SDT are congested and network wants to switch UE from using SDT RACH resources to non-SDT RACH resources, network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure.

Proposal 2: Network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure

TAT handling during the SDT procedure
SDT procedure continues upon completion of random access procedure initiated for SDT. While the SDT procedure is ongoing, TAT timer may expire. In this case one of the following operations can be performed
· Option 1: UE terminates the ongoing SDT procedure
· Option 2: UE does not terminates the ongoing SDT procedure. UE suspends the UL transmission (except Random Access Preamble and MSGA transmission). UE waits for PDCCH order from gNB. Upon receiving PDCCH order, UE initiates the RACH and TAT timer will get re-started. 
· Option 3: UE does not terminates the ongoing SDT procedure. UE suspends the UL transmission (except Random Access Preamble and MSGA transmission). UE initiates RACH.
Note that in option 2/3, UE transmits C-RNTI MAC CE in MsgA or Msg3 to gNB during RACH procedure initiated by PDCCH order/UE for TAT handling. C-RNTI MAC CE includes the C-RNTI being used by UE for SDT procedure (i.e. the one which is received by UE during the RACH initiated for SDT.). RACH configuration used by UE for this RACH initiated by PDCCH order is the non SDT RACH configuration.
Proposal 3: RAN2 to discuss and agree on one of the following options for handling TAT expiry during the SDT procedure.

· Option 1: UE terminates the ongoing SDT procedure
· Option 2: UE does not terminates the ongoing SDT procedure. UE suspends the UL transmission (except Random Access Preamble and MSGA transmission). UE waits for PDCCH order from gNB. Upon receiving PDCCH order, UE initiates the RACH and TAT timer will get re-started. 
· Option 3: UE does not terminates the ongoing SDT procedure. UE suspends the UL transmission (except Random Access Preamble and MSGA transmission). UE initiates RACH.
Handling SSB change during the SDT procedure
Upon completion of RA procedure for SDT, for subsequent UL/DL transmissions in RRC_INACTIVE state, UE monitors PDCCH addressed to C-RNTI. PDCCH transmission/reception is QCLed with SSB identified during the RA procedure. How to handle the case if SSB identified during RA procedure is no longer suitable? If UE continues PDCCH monitoring using SSB which is not suitable, it will not receive PDCCH and eventually timer which UE has started upon initiation of SDT will be stopped. This delays UL transmission and increases UE power consumption. The SSB change can be handled as follows:
· After the completion of RA procedure initiated for SDT and until the SDT procedure is completed/terminated, UE measures (e.g. periodically) the SS-RSRP of SSB selected during the RA procedure. If SS-RSRP is below a threshold (or below a threshold for ‘N’ consecutive measurements or below a threshold ‘N’ times within a time interval, time interval can be configured):
· Option 1: 
· UE initiates RA procedure. During the RA procedure UE transmits C-RNTI MAC CE in Msg3/MsgA. The C-RNTI included in MAC CE is the C-RNTI received during the last RA procedure i.e. RA procedure initiated for SDT

· Option 2:
· UE terminates the ongoing SDT procedure
In our view, option 1 is simple. Note that random access during SDT procedure anyways needs to be supported for scheduling request. 

Proposal 4: After the completion of RA procedure initiated for SDT and until the SDT procedure is completed/terminated, UE measures (e.g. periodically) the SS-RSRP of SSB selected during the RA procedure. If SS-RSRP is below a threshold:  
· UE initiates RA procedure. During the RA procedure UE transmits C-RNTI MAC CE in Msg3/MsgA. The C-RNTI included in MAC CE is the C-RNTI received during the RA procedure initiated for SDT
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: powerRampingStepHighPrioritySDT and scalingFactorBISDT are signaled in RACH configuration for SDT. 
· These parameters are separately signaled for 2 step RACH configuration for SDT and 4 step RACH configuration for SDT. UE applies these parameters when RACH is initiated for SDT
Proposal 2: Network can send indication in RAR/fallbackRAR/DCI to switch to non-SDT procedure

[bookmark: _GoBack]Proposal 3: RAN2 to discuss and agree on one of the following options for handling TAT expiry during the SDT procedure.

· Option 1: UE terminates the ongoing SDT procedure
· Option 2: UE does not terminates the ongoing SDT procedure. UE suspends the UL transmission (except Random Access Preamble and MSGA transmission). UE waits for PDCCH order from gNB. Upon receiving PDCCH order, UE initiates the RACH and TAT timer will get re-started. 
· Option 3: UE does not terminates the ongoing SDT procedure. UE suspends the UL transmission (except Random Access Preamble and MSGA transmission). UE initiates RACH.
Proposal 4: After the completion of RA procedure initiated for SDT and until the SDT procedure is completed/terminated, UE measures (e.g. periodically) the SS-RSRP of SSB selected during the RA procedure. If SS-RSRP is below a threshold:  
· UE initiates RA procedure. During the RA procedure UE transmits C-RNTI MAC CE in Msg3/MsgA. The C-RNTI included in MAC CE is the C-RNTI received during the RA procedure initiated for SDT
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