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1. Introduction
The intention of this contribution is to identify the open issues for user plane common aspect of SDT.
2. User plane common aspects for SDT
Buffer Status Reporting and Scheduling Request
It has been agreed in the previous meeting that “The BSR configuration used for SDT can be different from the BSR configuration used in RRC_CONNECTED.”. However, it is still FFS Whether the BSR configuration used for SDT is configured by gNB or used from default configuration needs further discussion.
For the BSR operation, the following parameters will be required.
· periodicBSR-Timer
· retxBSR-Timer
· logicalChannelSR-DelayTimer
If logicalChannelSR-DelayTimer is not configured, the SR will be triggered once BSR is triggered and there is no UL grant available for BSR transmission. Considering latency sensitive services are not expected to be carried on SDT, and RACH will be triggered in case no SR is configured, we think the configuration of logicalChannelSR-DelayTimer should be allowed to avoid the unnecessary RACH procedure. 
With the logicalChannelSR-DelayTimer, the logicalChannelSR-DelayTimerApplied configured for each logical channel will be used to determine whether to apply the delay timer for SR transmission for this logical channel. Considering the dedicated logical channel configuration will be used in SDT, as part of logical channel configuration, the UE specific logicalChannelSR-DelayTimerApplied stored will be used.
Proposal 1: The configuration of logicalChannelSR-DelayTimer should be allowed for SDT, and the UE specific logicalChannelSR-DelayTimerApplied stored for each logical channel will be used in SDT.
For the configuration of BSR-Config (i.e. periodicBSR-Timer, retxBSR-Timer and logicalChannelSR-DelayTimer), the following alternatives can be considered:
· Alt1: Use the UE specific BSR configuration stored on UE side.
· Alt2: Use the SDT specific BSR configuration broadcasted in SIB.
· Alt3: Use the default MAC cell group configuration specified in RRC spec (i.e. section 9.2.2) 
The default MAC cell group configuration captured in RRC can be found as follow:
------------------------------- Default MAC Cell group configuration in RRC start -----------------------------
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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
	
	



------------------------------- Default MAC Cell group configuration in RRC end -----------------------------
Considering the default value is mainly determined based on the typical value used in CONNECTED mode, which may not be the same as the parameters used for SDT. Also considering different gNB/Cell may have it is own configuration for SDT parameters, we prefer to introduce the SDT specific BSR configuration in SIB. If the SDT specific BSR configuration is broadcasted, then the broadcasted configuration will be used. Otherwise, the default value should be used.
Proposal 2: SDT specific BSR configuration should be introduced in SIB. If the SDT specific BSR configuration is broadcasted, then the broadcasted configuration will be used. Otherwise, the default configuration should be used.

PHR reporting
It has been agreed in previous meeting that “Legacy PHR triggers are applied for SDT”. However, the configuration of PHR related parameters for PHR is still not clear.
According to current specs, the PHR is a configurable function, and it is up to NW to determine whether PHR is needed for a specific UE or not. Considering the TBS is expected to be small in SDT and the RSRP threshold can be used to ensure the SDT will be used in cell with good radio condition, we don’t think the PHR is an essential function for SDT and it should still be optional configured by NW (the same as legacy).
Proposal 3: The PHR should be configurable for SDT, and it is up to NW to determine whether PHR is needed or not in SDT.
Although we have a default configuration for PHR in RRC, considering the default value is mainly determined based on the typical value used in CONNECTED mode, the NW should be allowed to configured different value for SDT other than the default value given in RRC. Similar as BSR discussed above, we prefer to have separate SDT PHR configuration in SIB. If the SDT PHR configuration is not broadcasted, then the default configuration will be used.
Proposal 4: Separate SDT PHR configuration should be included in SIB. If the SDT PHR configuration is not broadcasted, then the default configuration will be used 

ROHC continuity
It has been agreed in previous meeting that “If ROHC is configured, the area scope of ROHC continuity is specified in the specification, i.e. gNB configuration is not needed”. However, the granularity of area scope is still not clear, and the following alternatives can be considered.
· Alt1: The area scope of ROHC continuity is per cell (i.e. the ROHC continuity is only applicable in the cell where the UE enter INACTIVE mode)
· Alt2: The area scope of ROHC continuity is RNA (i.e. the ROHC continuity is only applicable in the RNA where the UE enter INACTIVE mode)
· Alt3: The area scope of ROHC continuity is gNB (i.e. the ROHC continuity is only applicable in the gNB where the UE enter INACTIVE mode)
Although alternative 3 seems most straightforward, considering the gNB ID is transparent to UE, it will be difficult for UE to determine whether the cells are controlled by the same gNB or not. For the alternative 1&2, considering it will be too restrictive if we restrict the ROHC continuity to the cell where UE enter INACTIVE state, we prefer alternative 2.
Proposal 5: If ROHC continuity for SDT is configured in RRCRelease message, the UE shall assume that ROHC continuity can be applied to all cells within the RNA. 

TAT in SDT
For TAT in CG-SDT, according to agreements “TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command.”, it can be observed the CG-SDT will be used for both CG resource validity verification and TA maintenance during CG-SDT subsequent data transmission. 
Proposal 6: For CG-SDT, TAT-SDT will be used for both CG resource validity verification and TA maintenance during CG-SDT subsequent data transmission
For RA-SDT, although the CG resource validity check is not needed, TA maintenance is still required during RA-SDT. Therefore, one issue is which TAT timer will be used for RA-SDT:
· Alt1: Normal TAT timer (i.e. timeAlignmentTimerCommon in SIB)
· Alt2: Separate TAT timer for SDT (i.e. TAT-SDT)
Since the TAT-SDT will be (re)started upon reception of TA command, once the TAT-SDT is introduced, it seems it can be used for RA-SDT as well. In addition, if a separate TAT timer is used in RA-SDT for TA maintenance, then UE has to maintain two separate TAT timer simultaneously in case CG SDT is configured but RA-SDT is used in case no qualified CG resource can be selected. Therefore, to minimize the complexity in both standardization and implementation, we prefer to use a common TAT timer for SDT (i.e. TAT-SDT), and the TAT-SDT will be used for both CG resource verification and TA maintenance in subsequent SDT transmission.
Proposal 7: TAT-SDT is used in both RA-SDT and CG-SDT, and TAT-SDT will be used for CG resource verification and TA maintenance in subsequent SDT transmission.
Moreover, considering normal TAT timer will be used in CONNECTED mode and TAT-SDT timer will be used in INACTIVE mode for SDT (at least for CG-SDT), also considering reconfiguration with sync is not always needed after the reception of RRCResume, it seems new operation is required when UE switch from INACTIVE SDT to CONNECTED mode.
Observation 1: Considering different TA timer will be used for SDT and CONNECTED mode (i.e. TAT-SDT, and normal TAT) and reconfiguration with sync is not always needed after the reception of RRC Resume message, new operation is needed to handle the TAT when UE switch from INACTIVE SDT to CONNECTED mode.
Since the normal TAT will be used in CONNECTED mode, once the RRC resume message is received during SDT, the UE should stop the TAT-SDT and start the normal TAT timer. For the start of normal TAT, another issue is whether we need to have an initial value for the TAT timer, considering the TAT-SDT has already been running for a period of time.  
Proposal 8: Once the RRC resume message is received during SDT, the UE should start normal TAT and stop TAT-SDT. FFS whether an initial value is needed for the normal TAT timer, taking the value of TAT-SDT into account (e.g. set the initial value of TAT to current value of TAT-SDT).

RACH resource used in subsequent data transmission during SDT
Considering subsequent data transmission is supported for SDT, the RACH can be triggered by SR during SDT, one issue is for such RACH triggered during SDT by legacy reason (e.g. SR), which RA resource should be used: the legacy RACH resource or SDT specific RACH resource. 
Since SDT specific RACH resource is configured, to minimize the impact on legacy RACH resource, for both RA SDT and CG SDT, we prefer to use SDT specific RACH resource in SDT for all the RACH triggered during SDT.
Proposal 9: For both RA-SDT and CG-SDT, the SDT specific RACH resource will be used for all the RACH procedure triggered during SDT.

3. Conclusion and proposals
Based on the analysis above, the following observations and proposals are provided:
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Proposal 1: The configuration of logicalChannelSR-DelayTimer should be allowed for SDT, and the UE specific logicalChannelSR-DelayTimerApplied stored for each logical channel will be used in SDT.
Proposal 2: SDT specific BSR configuration should be introduced in SIB. If the SDT specific BSR configuration is broadcasted, then the broadcasted configuration will be used. Otherwise, the default configuration should be used.
PHR reporting
Proposal 3: The PHR should be configurable for SDT, and it is up to NW to determine whether PHR is needed or not in SDT.
Proposal 4: Separate SDT PHR configuration should be included in SIB. If the SDT PHR configuration is not broadcasted, then the default configuration will be used 
ROHC continuity
Proposal 5: If ROHC continuity for SDT is configured in RRCRelease message, the UE shall assume that ROHC continuity can be applied to all cells within the RNA. 

TAT in SDT
Proposal 6: For CG-SDT, TAT-SDT will be used for both CG resource validity verification and TA maintenance during CG-SDT subsequent data transmission
Proposal 7: TAT-SDT is used in both RA-SDT and CG-SDT, and TAT-SDT will be used for CG resource verification and TA maintenance in subsequent SDT transmission.
Observation 1: Considering different TA timer will be used for SDT and CONNECTED mode (i.e. TAT-SDT, and normal TAT) and reconfiguration with sync is not always needed after the reception of RRC Resume message, new operation is needed to handle the TAT when UE switch from INACTIVE SDT to CONNECTED mode.
Proposal 8: Once the RRC resume message is received during SDT, the UE should start normal TAT and stop TAT-SDT. FFS whether an initial value is needed for the normal TAT timer, taking the value of TAT-SDT into account (e.g. set the initial value of TAT to current value of TAT-SDT).

RACH resource used in subsequent data transmission during SDT
Proposal 9: For both RA-SDT and CG-SDT, the SDT specific RACH resource will be used for all the RACH procedure triggered during SDT.
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