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1 Introduction
In this contribution, we provide our views on the open issues in the user plane aspects of SDT.  
2 Discussion

2.1 Issue 1: LCH restriction
In the last RAN2 meeting, it was agreed that the existing signaling of the LCH restriction is applied for SDT.
	· LCH restrictions can be applied, re-using existing signalling, and it is up to gNB how restrictions are configured and MAC applies current specification rules)

· If LCH restriction is applied for SDT, it is applied both for CG-SDT and RA-SDT.  


For the CG-SDT, the existing configuration of the configuredGrantTypeAllowed and allowedCG-List-r16 can be reused for the mapping between LCH and SDT-CG configuration during the SDT procedure, and the allowedCG index is pointed to the configuration in the SDT-CG list. 
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LogicalChannelConfig information element

1START
—~LOGICALCHANNELCONFIG-START
1ChannelConfig ::= SEQUENCE {
—-SpecificParameters SEQUENCE {
priority INTEGER (1..16),
prioritisedBitRate ENUMERATED {kBpsO, kBps8, kBpsl6, kBps32, kBps64, kBpsl28, kBps256, kBps512,
kBps1024, kBps2048, kBps4096, kBps8192, kBpsl6384, kBps32768, kBps65536, infinity},
bucketSizeDuration ENUMERATED {ms5, ms10, ms20, ms50, ms100, ms150, ms300, ms500, ms1000,
spare7, spareb, spare5, spared, spare3,spare2, sparel},
allowedServingCells SEQUENCE (SIZE (1..maxNrofServingCells-1)) OF ServCellIndex
OPTIONAL, —-- Cond PDCP-CADuplication
allowedsCS-List SEQUENCE (SIZE (1..maxSCSs)) OF SubcarrierSpacing OPTIONAL, -- Need R
maxPUSCH-Duration ENUMERATED {ms0p02, msOp04, ms0p0625, msOpl25, ms0p25, msOp5, spare2, sparel}
OPTIONAL, -- Need R
configuredGrantTypelAllowed ~  ENUMERATED {true} ~  OPTIONAL, -- Need R
logicalChannelGroup INTEGER (0..maxLCG-ID) OPTIONAL, -- Need R
schedulingRequestID SchedulingRequestTd OPTIONAL, -- Need R
logicalChannelSR-Mask BOOLEAN,

logicalChannelSR-DelayTimerApplied BOOLEAN,

bitRateQueryProhibitTimer ENUMERATED {s0, sOdot4, sOdot8, sldot6, s3, s6, s12, s30} OPTIONAL, -- Need R
[[
allowedCG-List-rl6é ~  SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-rl6-1)) OF ConfiguredGrantConfigIndexMAC-rl6
OPTIONAL, -- Need S
allowedPHY-PriorityIndex-rl6 ENUMERATED {p0, pl} OPTIONAL  -- Need S
11
OPTIONAL, -- Cond UL
annelAccessPriority-rl6 INTEGER (1..4) OPTIONAL, -- Need R
tRateMultiplier-rl6 ENUMERATED {x40, x70, x100, x200} OPTIONAL  -- Need R

LOGICALCHANNELCONFIG-STOP




With the LCH restriction in the CG-SDT configuration, in the initial SDT phase, when the SDT-RB’s data is arrived, the UE will first find the suitable SSB for the mapped SDT-CG configuration and trigger the transmission on the CG occasion according to this SDT-CG configuration; otherwise, the UE will trigger the RA-SDT procedure. In the subsequent SDT phase, if no suitable SSB for the mapped SDT-CG configuration is found, UE just wait for the NW dynamic scheduling.  
Proposal 1: For the SDT-RB’s data arrival, in the initial SDT phase, if the suitable SSB for the SDT-RB associated SDT-CG configuration is not found, the UE will trigger the RA-SDT procedure. 
Proposal 2: For the SDT-RB’s data arrival, in the subsequent SDT phase, if the suitable SSB for the SDT-RB associated SDT-CG configuration is not found, the UE just waits for the NW dynamic scheduling. 
For RA-SDT, since the SDT-RACH configuration doesnot support the further partitioning for different RB/LCH, it’s unnecessary to apply the further LCH restriction for the SDT-RB configuration. All the SDT-RBs can deliver the data via the RA-SDT. 

Proposal 3: RA-SDT can be used for the transmission of all SDT-RBs, i.e. no further LCH restriction is needed. 
2.2 Issue 2: BSR and PHR configuration

RAN2 agreed that during the SDT procedure the default BSR and PHR configuration is applied. 
According to the default configuration specified in RRC spec (copied as below), the periodic BSR and PHR is allowed to be transmitted per 10 subframes. Since the BSR and PHR have the higher priority than the SDT data, it may delay the user data transmission. 
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Parameters
Name Value Semantics description Ver

MAC Cell Group configuration

bsr-Config

>periodicBSR-Timer sf10

>retxBSR-Timer sf80

phr-Config

>phr-PeriodicTimer sf10

>phr-ProhibitTimer sf10

>phr-Tx-PowerFactorChange dB1







Observation 1: The frequent periodic BSR and PHR MAC CE transmission will delay the SDT data transmission. 

Since the SDT procedure is designed for the infrequent small data transmission, NW is suggested to enable this feature based on the awareness of the UE’s service or the traffic pattern. With the knowledge of UE’s traffic pattern, NW can provide the dedicated BSR and PHR configuration to lengthen the BSR/PHR transmission interval. 
Observation 2: NW can provide the dedicated BSR and PHR configuration to avoid the impact on the user data transmission。  

Therefore, it is proposed to allow NW provide the dedicated BSR and PHR configuration for SDT.
Proposal 4: The dedicated BSR and PHR configuration can be configured for SDT. 
2.3 Issue 3: UL TA maintenance 
Two TATimers can be applied during the SDT procedure: CG-SDT TATimer and legacy TATimer. 
	TATimer
	UE operation (according to agreements)

	CG-SDT TATimer
	· The purpose 
·  For the TA maintenance during the CG-SDT procedure

· Timer operation

·  Start the timer upon receiving the CG-SDT configuration

·  Restart the timer upon receiving the TAC MAC CE

·  Release the SDT-CG resource upon the timer expiry

	Legacy TATimer
	· Purpose

·  For the TA maintenance during the RA-SDT procedure
· Timer operation
·  Start/restart the timer when RAR TAC or TAC MAC CE is received
·  No impact on the SDT-CG resource upon the timer expiry


According to current agreements, the UE operation on the UL TA maintenance in CG-SDT only or TA-SDT only procedure is clear. 

But if the RACH is performed during the CG-SDT, the UE operation on the TA maintenance is unclear and further clarification is needed. 

· Case 1: The initial SDT transmission is via CG-SDT, but the RACH is triggered during the SDT procedure for the SR purpose.  
Actually, this case can be avoided if the logicalChannelSR-DelayTimer configuration can be applied during the CG-SDT procedure. 
Proposal 5: logicalChannelSR-DelayTimer can be applied during the SDT procedure. 
But if this happens, in our understanding, the procedure is similar as the RA-SR performed in the CONNECTED state and in the UL sync state. The UE can just rely on the CG-SDT TATimer for the UL TA maintenance, and ignore TAC received during the RACH procedure. 

Proposal 6: The UE will ignore the RAR TAC during the RA-SR procedure if the initial SDT transmission is performed via CG-SDT resource and the CG-SDT resource is valid. 
· Case 2: The initial SDT transmission is via CG-SDT, but the RACH is triggered during the SDT procedure for the UL sync purpose.  
In this case, when RACH is triggered, the CG-SDT timer has been expired and the CG-SDT resource has been released. Then during the SDT procedure without CG-SDT configuration, the UE should follow the RA-SDT operation and use the legacy TATimer for UL TA maintenance during the subsequent SDT transmission. 
Proposal 7: When the RACH procedure is performed during the SDT procedure and the CG-SDT configuration is invalid, the UE shall rely on the legacy TATimer for the UL TA maintenance.
· Case 3: The initial SDT transmission is via RA-SDT, but the CG-SDT becomes valid for the data transmission during the subsequent SDT phase. 
In this case, RA-SDT is used for the initial SDT transmission, and the CG-SDT resource is valid and can be used during the subsequent SDT phase. 
According to the purpose of the two TATimers, the legacy TATimer is for the UL TA maintenance during the initial phase, and the CG-SDT TATimer is for the UL TA maintenance when the CG-SDT resource is valid during the subsequent phase. 

Therefore, to make the UE operation simple, UE can maintain the two TATimers separately. During the initial RA-SDT procedure, UE rely on the legacy TATimer for UL TA maintenance; and during the subsequent SDT transmission phase, the UL TA maintenance is controlled by the CG-SDT TATimer when the CG-SDT resource is valid, otherwise, it is controlled by the legacy TATimer. 
Proposal 8: If the initial SDT transmission is via RA-SDT, the legacy TATimer is used for the TA maintenance during the initial SDT phase. 
Proposal 9: During the subsequent SDT phase, if CG-SDT resource is valid, the CG-SDT Timer is used for the TA maintenance; otherwise, the legacy TATimer is used for the TA maintenance.  
3 Conclusion
According to the analysis in section 2, we propose that:
<LCH restriction>
Proposal 1: For the SDT-RB’s data arrival, in the initial SDT phase, if the suitable SSB for the SDT-RB associated SDT-CG configuration is not found, the UE will trigger the RA-SDT procedure. 
Proposal 2: For the SDT-RB’s data arrival, in the subsequent SDT phase, if the suitable SSB for the SDT-RB associated SDT-CG configuration is not found, the UE just waits for the NW dynamic scheduling. 
Proposal 3: RA-SDT can be used for the transmission of all SDT-RBs, i.e. no further LCH restriction is needed. 
<BSR/PHR configuration>
Proposal 4: The dedicated BSR and PHR configuration can be configured for SDT. 
<UL TA maintenance>

Proposal 5: logicalChannelSR-DelayTimer can be applied during the SDT procedure. 
Proposal 6: The UE will ignore the RAR TAC during the RA-SR procedure if the initial SDT transmission is performed via CG-SDT resource and the CG-SDT resource is valid. 
Proposal 7: When the RACH procedure is performed during the SDT procedure and the CG-SDT configuration is invalid, the UE shall rely on the legacy TATimer for the UL TA maintenance.
Proposal 8: If the initial SDT transmission is via RA-SDT, the legacy TATimer is used for the TA maintenance during the initial SDT phase. 

Proposal 9: During the subsequent SDT phase, if CG-SDT resource is valid, the CG-SDT Timer is used for the TA maintenance; otherwise, the legacy TATimer is used for the TA maintenance.  
