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1 Introduction
In this contribution we discuss the aspects common for RACH based and CG based SDT procedure.
2 Discussion
2.1 SDT Type Selection

There are three types of SDT approach:
· CG based SDT

· RA based SDT

· 4 step RA based SDT

· 2 step RA based SDT
It is possible that multiple approaches are supported in a cell. Since the CG based SDT is based on dedicated resource, UE should first check whether the criteria to perform SDT using CG resources is met or not. If the criteria are met, UE shall always initiate CG based SDT. If the criteria to perform SDT using CG resources are not met, UE further check whether criteria to perform RA based SDT is met or not. Criteria to perform SDT using CG resources are discussed in companion contribution [1]. Criteria to perform RA based SDT are discussed in companion contribution [2].
Proposal 1: For SDT type selection, UE first checks whether the criteria to perform SDT using CG resources is met or not. If criteria are met, UE shall always initiate CG based SDT. If the criteria to perform SDT using CG resources are not met, UE further check whether criteria to perform RA based SDT is met or not.
2.2 Handling non SDT DRB during SDT 

Small data transmission is configured by the network on a per DRB basis. The SDT procedure is initiated by UE in RRC_INACTIVE when data arrives only for DRB(s) for which SDT is configured. It is possible that data for non SDT DRB is not available at the time of initiation of SDT procedure. However, data for non SDT DRB may become available while the SDT procedure is ongoing. There can be several options to handle the non SDT DRB:
Option 1: UE terminates the ongoing SDT procedure and initiates the connection resume procedure.

Option 2: UE waits for SDT procedure to complete. Upon completion of SDT procedure, UE initiates the connection resume procedure.

Option 3: UE indicates to gNB that data for non SDT DRB is available. For indication, BSR can be transmitted when data in non SDT DRB become available. gNB may resume the RRC connection by sending RRCResume to UE
Option 3 seems more efficient as network can decide whether to resume connection or not. Ongoing SDT transmission is not affected as well.

Proposal 2: Upon availability of data for non SDT DRB during SDT procedure, BSR can be transmitted to indicate to gNB that data for non SDT DRB is available.
2.3 Handling PDCP status report 

According to current procedure, if upper layer (i.e. RRC) requests a PDCP entity re-establishment for an AM DRB and statusReportRequired is configured in PDCP configuration of that DRB: PDCP entity triggers a PDCP status report. 

For small data transmission in RRC_INACTIVE, PDCP entity of one or more AM DRB(s) for which small data transmission is enabled, are re-established when SDT procedure is initiated. The consequence is that based on existing procedure PDCP status report will be generated even if there is no status to be reported. This will unnecessarily increase the overhead.
So it is proposed that if PDCP entity re-establishment of an AM DRB is triggered for small data transmission, PDCP entity does not trigger PDCP status report. In other words, if PDCP entity re-establishment of an AM DRB is triggered for small data transmission, statusReportRequired is considered as not configured (irrespective of statusReportRequired configuration in PDCP configuration).
Proposal 3:  PDCP entity does not trigger PDCP status report when PDCP entity re-establishment of an AM DRB is triggered for small data transmission.
2.4 LCH Restrictions in logical channel configuration
When SDT is initiated, one or more DRBs are resumed. This means that logical channel configuration from the stored AS context is applied to LCHs of these DRBs. Logical channel configuration includes LCH restrictions. The issue is whether UE should apply these LCH restrictions while generating MAC PDU during SDT procedure. Some LCH restrictions such as allowedServingCells are not valid during SDT procedure and should not be applied. Given that we have agreed that network will indicate the DRBs for which SDT transmission is allowed, the simplest approach would be to not apply LCH restrictions in Logical channel configuration.

Proposal 4: LCH restrictions configured in logical channel configuration are not applied while generating MAC PDU for SDT.

2.5 Handling PHR upon initiation of SDT
Upon initiation of connection resume for SDT, UE applies default MAC Cell Group configuration (as shown below). 

Default MAC Cell Group configuration

	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
	
	


The consequence of applying default configuration is that PHR is triggered and included ahead of DTCH SDU in UL MAC PDU. Note that PHR has higher priority than DTCH. Since SDT feature is targeted for small and in frequent data, PHR is not essential. So one of the following can be considered for handling PHR during SDT procedure:
· Option 1: The triggered PHR is cancelled if the uplink transmission is SDT or the PHR is not triggered if SDT is ongoing.

· Option 2: PHR MAC CE priority is considered lower than DTCH during the SDT
Proposal 5: RAN2 to discuss and agree on one of the following for handling PHR during the SDT
· Option 1: The triggered PHR is cancelled if the uplink transmission is SDT or the PHR is not triggered if SDT is ongoing.

· Option 2: PHR MAC CE priority is considered lower than DTCH during the SDT
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: For SDT type selection, UE first checks whether the criteria to perform SDT using CG resources is met or not. If criteria are met, UE shall always initiate CG based SDT. If the criteria to perform SDT using CG resources are not met, UE further check whether criteria to perform RA based SDT is met or not.
Proposal 2: Upon availability of data for non SDT DRB during SDT procedure, BSR can be transmitted to indicate to gNB that data for non SDT DRB is available.

Proposal 3:  PDCP entity does not trigger PDCP status report when PDCP entity re-establishment of an AM DRB is triggered for small data transmission.
Proposal 4: LCH restrictions configured in logical channel configuration are not applied while generating MAC PDU for SDT.

Proposal 5: RAN2 to discuss and agree on one of the following for handling PHR during the SDT

· Option 1: The triggered PHR is cancelled if the uplink transmission is SDT or the PHR is not triggered if SDT is ongoing.
· Option 2: PHR MAC CE priority is considered lower than DTCH during the SDT
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