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1 Introduction
According to WID [1], work item aims to enable uplink small data transmission (SDT) in RRC_INACTIVE state. One of the objective of WI is:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):

· General procedure to enable UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [RAN2]

· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 

In this contribution we discuss the criteria for performing 2 step or 4 step RACH based SDT.
2 Discussion
2.1 Criteria to determine whether to use 4 step RA for SDT or not 
UE selects the UL carrier (NUL or SUL) as in R16. UE selects the UL BWP configured with RA resources for SDT.

The UE performs SDT using 4 step RA if at least the following conditions are met. 

Cond 1: the upper layer request resumption of an RRC connection and the resumption request is for mobile originating calls and the resume cause is mo-Data;
Cond 2: the UE supports SDT;

Cond 3: If the volume data available for transmission <= configured threshold

Volume of data is the amount of data available across all DRBs for which SDT is enabled. RLC header and MAC header are not considered in the data computation. If large amount of data is there it is better to initiate connection resume as data can be efficiently transmitted in connected mode as resources/MCS etc. can be adapted according to channel conditions.
Cond 4: if RSRP of downlink path loss reference is greater than or equal to a configured threshold 

The smallest Msg3 size supported for SDT based RACH will be larger than that supported for non SDT based RA procedure. So Msg3 for SDT will have shorter UL coverage. If UE's is not in UL coverage where the Msg3 transmission carrying UL data is likely to succeed, it would be better to perform normal resume procedure.
Cond 5: UE has a stored value of the nextHopChainingCount provided in the RRCRelease message with suspend indication during the preceding suspend procedure;
Cond 6: Data is available for transmission for only those DRBs for which SDT is enabled.
Cond 7: Criteria to use CG resources for SDT is not met

Cond 8: if the BWP is configured with only 4-step RA type Random Access Resources for SDT; or if the BWP is configured with both 2-step and 4-step RA type Random Access Resources for SDT and the RSRP of the downlink pathloss reference is not above a configured threshold
Considering RSRP threshold as in condition 4 can ensure that SDT is likely to succeed and SDT procedure is avoided when UE is in poor channel condition.
Proposal 1: UE performs SDT using 4 step RA if all of the below conditions (cond 1 to cond 8) are met.
· Cond 1: the upper layer request resumption of an RRC connection and the resumption request is for mobile originating calls and the resume cause is mo-Data;

· Cond 2: the UE supports SDT;

· Cond 3: If the volume data available for transmission <= configured threshold

· Cond 4: if RSRP of downlink path loss reference is greater than or equal to a configured threshold 

· Cond 5: UE has a stored value of the nextHopChainingCount provided in the RRCRelease message with suspend indication during the preceding suspend procedure;
· Cond 6: Data is available for transmission for only those DRBs for which SDT is enabled.

· Cond 7: Criteria to use CG resources for SDT is not met

· Cond 8: if the BWP is configured with only 4-step RA type Random Access Resources for SDT; or if the BWP is configured with both 2-step and 4-step RA type Random Access Resources for SDT and the RSRP of the downlink pathloss reference is not above a configured threshold
2.2 Criteria to determine whether to use 2 step RA for SDT or not 
UE selects the UL carrier (NUL or SUL) as in R16. UE selects the UL BWP configured with RA resources for SDT.

The UE performs SDT using 2 step RA if at least the following conditions are met. 

Cond 1: the upper layer request resumption of an RRC connection and the resumption request is for mobile originating calls and the resume cause is mo-Data;

Cond 2: the UE supports SDT;

Cond 3: If the volume data available for transmission <= configured threshold
Volume of data is the amount of data available across all DRBs for which SDT is enabled. RLC header and MAC header are not considered in the data computation. If large amount of data is there it is better to initiate connection resume as data can be efficiently transmitted in connected mode as resources/MCS etc. can be adapted according to channel conditions.
Cond 4: if RSRP of downlink path loss reference is greater than or equal to a configured threshold 
The smallest MsgA size supported for SDT based RACH will be larger than that supported for non SDT based RA procedure. So MsgA for SDT will have shorter UL coverage. If UE's is not in UL coverage where the MsgA transmission carrying UL data is likely to succeed, it would be better to perform normal resume procedure.
Cond 5: UE has a stored value of the nextHopChainingCount provided in the RRCRelease message with suspend indication during the preceding suspend procedure;
Cond 6: Data is available for transmission for only those DRBs for which SDT is enabled.

Cond 7: Criteria to use CG resources for SDT is not met

Cond 8: if the BWP is configured with only 2-step RA type Random Access Resources for SDT; or if the BWP is configured with both 2-step and 4-step RA type Random Access Resources for SDT and the RSRP of the downlink pathloss reference is above a configured threshold.
Considering RSRP threshold as in condition 4 can ensure that SDT is likely to succeed and SDT procedure is avoided when UE is in poor channel condition.
Proposal 2: UE performs SDT using 2 step RA if all of the below conditions (cond 1 to cond 8) are met.

Cond 1: the upper layer request resumption of an RRC connection and the resumption request is for mobile originating calls and the resume cause is mo-Data;

Cond 2: the UE supports SDT;

Cond 3: If the volume data available for transmission <= configured threshold

Cond 4: if RSRP of downlink path loss reference is greater than or equal to a configured threshold 

Cond 5: UE has a stored value of the nextHopChainingCount provided in the RRCRelease message with suspend indication during the preceding suspend procedure;
Cond 6: Data is available for transmission for only those DRBs for which SDT is enabled.

Cond 7: Criteria to use CG resources for SDT is not met

Cond 8: if the BWP is configured with only 2-step RA type Random Access Resources for SDT; or if the BWP is configured with both 2-step and 4-step RA type Random Access Resources for SDT and the RSRP of the downlink pathloss reference is above a configured threshold.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: UE performs SDT using 4 step RA if all of the below conditions (cond 1 to cond 8) are met.

· Cond 1: the upper layer request resumption of an RRC connection and the resumption request is for mobile originating calls and the resume cause is mo-Data;

· Cond 2: the UE supports SDT;

· Cond 3: If the volume data available for transmission <= configured threshold

· Cond 4: if RSRP of downlink path loss reference is greater than or equal to a configured threshold 

· Cond 5: UE has a stored value of the nextHopChainingCount provided in the RRCRelease message with suspend indication during the preceding suspend procedure;
· Cond 6: Data is available for transmission for only those DRBs for which SDT is enabled.

· Cond 7: Criteria to use CG resources for SDT is not met

· Cond 8: if the BWP is configured with only 4-step RA type Random Access Resources for SDT; or if the BWP is configured with both 2-step and 4-step RA type Random Access Resources for SDT and the RSRP of the downlink pathloss reference is not above a configured threshold
Proposal 2: UE performs SDT using 2 step RA if all of the below conditions (cond 1 to cond 8) are met.

· Cond 1: the upper layer request resumption of an RRC connection and the resumption request is for mobile originating calls and the resume cause is mo-Data;

· Cond 2: the UE supports SDT;

· Cond 3: If the volume data available for transmission <= configured threshold

· Cond 4: if RSRP of downlink path loss reference is greater than or equal to a configured threshold 

· Cond 5: UE has a stored value of the nextHopChainingCount provided in the RRCRelease message with suspend indication during the preceding suspend procedure;
· Cond 6: Data is available for transmission for only those DRBs for which SDT is enabled.

· Cond 7: Criteria to use CG resources for SDT is not met

· Cond 8: if the BWP is configured with only 2-step RA type Random Access Resources for SDT; or if the BWP is configured with both 2-step and 4-step RA type Random Access Resources for SDT and the RSRP of the downlink pathloss reference is above a configured threshold.
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