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1   Introduction
This document clarifies how to handle CG resource for small data transmission and to support subsequent data transmission for SDT. The SDT solution that need to support subsequent data transmission is useful when the UE in RRC_INACTIVE state can be possible without switching to the RRC_CONNECTED state. Related on SDT, the following agreement was reached at the last RAN2#111-e Meeting [1]:

Agreements 

1 
Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  

…,
7
Small data transmission is configured by the network on a per DRB basis
8
Data volume threshold is used for the UE to decide whether to do SDT or not.   FFS how we calculate data volume.  


FFS if an “additional SDT specific” RSRP threshold is further used to determine whether the UE should do SDT

9
UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported 

10
When UE is in RRC_INACTIVE, it should be possible to send multiple UL and DL packets as part of the same SDT mechanism and without transitioning to RRC_CONNECTED on dedicated grant.  FFS on details and whether any indication to network is needed.  
2   Discussion

According to the agreements in RAN2#111-e, SDT is supported by RACH procedure (i.e., RA MSG3 or MSGA payload) or CG resource if configured. Both schemes should be able to transmit multiple UL and DL packets without transitioning to RRC_CONNECTED. In addition, the UE can decide whether to perform SDT based on the data volume threshold, and can know whether subsequent data transmission is required by comparing the data volume threshold and the size of arriving SDT packets.
When the UE with configured CG initiates SDT, the UE can immediately transmit SDT packet when the configured CG resources are sufficient for the resource required for SDT. However, if the configured CG resources are less than the resource required for SDT, the UE may transmit BSR or the remaining SDT packets using the next CG resources.
Currently, CG resources are configured for the UE in RRC_CONNECTED state within a specific cell. But, CG configuration for SDT should take into account the UE mobility as the UE in RRC_INACTIVE state may move to another cell. This means that the CG parameter configured by the last cell may not be available values in a new cell. Therefore, when SDT packets is generated in a new cell, a new criterion is required for the UE to determine whether to use CG resources configured by the last cell. For example, the UE may determine whether to use the CG resources according to radio channel quality (i.e., RSRP) in a new cell. The UE can transmit SDT packets using CG resource when the estimated RSRP satisfies a new criterion based on radio channel quality. Otherwise, the UE should trigger RACH procedure for SDT even if CG resource is configured.
Proposal 1: Introduce RSRP condition to determine whether to use SDT CG resources.
Proposal 2: When the RSRP condition is satisfied, SDT is transmitted using CG resource. Otherwise, the UE should trigger RACH procedure for SDT.

If CG is not configured or the predefine condition is not meet, the UE should trigger RACH procedure for SDT. If SDT request message reuses the current RRCResumeRequest using the new resume cause value for SDT, the UE may only transmit SDT request information because the size and contents for CCCH messages are limited. Therefore, the UE can transmit SDT packets after termination of RACH procedure (i.e., reception of RRCResume for SDT). When the UL resource scheduled after RA MSG4 or MSGB is smaller than the resource required for SDT the UE can transmit BSR to request additional grant for subsequent data transmission.
Accordingly, the UE may attempt to transmit multiple ULs for a once generated SDT packet, and at least two UL transmissions may be required after RA MSG4/MSGB in the case of RACH-based scheme. If the network knows roughly the size of SDT packet and radio channel quality the SDT procedure would be a more efficient solution that can reduce the number of UL transmissions for SDT. 
To differentiate SDT from the current RACH procedure, it can consider introducing a multilevel cause value in SDT request message or a separate RACH resource pool for SDT. The multilevel cause value or separate RACH resource pool can be configured according to the size of SDT packet and radio channel quality. In the method of SDT differentiation, the separate RACH scheme may affect RAN1 more than the multilevel cause value in SDT request message. However, in terms of SDT efficiency, the separate RACH resource pool scheme is expected to be more efficient.
To distinguish RACH for SDT procedure, RACH resources (e.g., RO or RA preamble group) can be configured separately from the current RACH resource pool. By using separate RACH resources, RA MSG2/MSGB for SDT can be distinguished from the normal RA MSG2/MSGB. In addition, SDT-RNTI or COREST/search space allocated only for SDT can be introduced to distinguish SDT RA MSG2/ MSGB reception from other RA responses.
Proposal 3: To distinguish RACH for SDT procedure, RACH resources (e.g., RO or RA preamble group) should be configured separately from other RACH procedure.
3   Conclusion
Proposal 1: Introduce RSRP condition to determine whether to use SDT CG resources.
Proposal 2: When the RSRP condition is satisfied, SDT is transmitted using CG resource. Otherwise, the UE should trigger RACH procedure for SDT.
Proposal 3: To distinguish RACH for SDT procedure, RACH resources (e.g., RO or RA preamble group) should be configured separately from other RACH procedure.
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