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1. Introduction
In RAN2#111-e [1], UL small data transmissions for RACH-based schemes were discussed. Some agreements are made. Also some issues are left for FFS. This contribution aims to discuss the issues of the control plane. 
2. [bookmark: Proposal_Beacon]Discussion
2.1 The criteria for initializing the small data transmission
The parts related with the criteria for initializing the SDT are highlighted as below:
Agreements 
1 	Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes  
2	RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority
3	Context fetch and data forwarding with anchor re-location and without anchor re-location will be considered.   FFS if there are problems with the scenario “without anchor relocation”. 
4	From RAN2 perspective, stored “configuration” in the UE Context is used for the RLC bearer configuration for any SDT mechanism (RACH and CG).
5	The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
6	The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
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.  

No separate RACH configuration for SDT
We assume nothing new is added when deciding whether to do SDT. Then it means that only the legacy RSRP threshold is used. If the UE is located at a cell center, it will select 2-step RACH procedure to do SDT. The PUSCH resource of MsgA is configured, including the MCS and the PRB and so on, then the transmitted data volume can be made with certainty which means the NW can guarantee the performance of the transmission on the MsgA PUSCH. If the UE has a large data volume while the PUSCH resource of MsgA is not sufficient to assemble all the data, and if the UE can segment the data according to the agreement 10, the UE can do multiple SDTs by 2-step RACH. It seems an “additional SDT specific” RSRP threshold and data volume threshold is not necessary in this case. 
If the UE is a cell edge UE, it will select 4-step RACH procedure to do SDT. If it is enabled to indicate the NW by Msg1 that this is a SDT, the NW can allocate the resource of Msg3 with the similar consideration of MsgA PUSCH. And if the UE can segment the data, the UE can do multiple SDTs by 4-step RACH. It seems an “additional SDT specific” RSRP threshold and data volume threshold is not necessary in this case.
Observation 1: It can work in a best effort way for SDT without an “additional SDT specific” RSRP threshold or data volume threshold, if segmenting data is allowed for SDT, but the performance could be very poor 
If the NW cannot identity whether this RA is associated with a SDT before Msg3 reception, it may allocate the resource according to the content of potential CCCH. In this case, if any other criteria is not changed and only an “additional SDT specific” RSRP threshold is used, the data cannot be transmitted because of the insufficient resource, even if the RSRP of the UE is larger than the “additional SDT specific” RSRP threshold. It is the similar case when the MsgA PUSCH cannot accommodate any additional data except CCCH message.
Proposal 1: An “additional SDT specific” RSRP threshold doesn’t work when deciding whether to do SDT if the NW cannot identify the UE are attempting SDT before Msg3 reception.
On the other side, if the UE cannot segment the data which means more resources are needed, it cannot be resolved by an “additional SDT specific” RSRP threshold.
In addition, the data volume threshold has to be configured very low if the NW cannot identify the UE are attempting SDT before Msg3 reception. Otherwise, the performance could be very poor, when a UE with relative large data volume initializes SDT while the network conservatively allocates insufficient resources.
Observation 2: The data volume threshold could be configured very low if the NW cannot identify the UE are attempting SDT before Msg3 reception.
 
Separate RACH configuration for SDT
If there is separate RACH configuration for SDT, it is natural to configure a RSRP threshold for SDT as the selection criteria of initializing 2-step SDT or 4-step SDT. Referring to the legacy selection threshold for 2-step RACH or 4-step RACH, it could be that 2-step SDT is initialized when the UE RSRP> RSRP threshold for SDT. Otherwise, the 4-step SDT is initialized and it is up to the network implementation to guarantee the UL reception performance.
Proposal 2: The RSRP threshold for 2-step RACH SDT is necessary for the separate RACH configuration for SDT. 
Proposal 3: LS for the potential further discussion on the separate RACH configuration for SDT can be sent to RAN1.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]According to the above analysis, if the data cannot be segmented, the data volume threshold is helpful to decide whether do SDT or not. Since the small data transmission is configured by the network on a per DRB basis, the data volume can be calculated as the buffered data size of corresponding RLC/PDCP transmission entity which can do SDT configured by the NW.
To simplify the configuration and obtain a consistent solution, the data volume threshold can be configured whatever the data can be segmented or not.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Proposal 4: When deciding whether to do SDT or not, the data volume can be calculated as the buffered data size of corresponding RLC/PDCP transmission entity which can do SDT configured by the NW.
Proposal 5: The data volume threshold should be configured with the same value for 2-step RACH SDT and 4-step RACH SDT to simplify the implementation.

2.2 RNAU and SDT
According to current specification, RNAU (RAN-based Notification Area Update) should be performed for inactive UE. A UE in the RRC_INACTIVE state can be configured by the last serving NG-RAN node with an RNA and a timer (t380) for RNAU. RNAU is triggered based on the configured timer and the RAN area change. The purpose of RNAU is used to inform network that UE is still located in this RAN area and the UE is reachable if the inactive UE successfully completes the small data transmission, the network can identify this UE. Taking the re-location case as an example, the serving cell can identify this UE based on the retrieved UE context of the small data transmission Therefore, the timer for RNAU should be restarted after the successful small data transmission in avoidance to frequently resuming the connection.
Proposal 6: The timer (t380) for RNAU should be restarted after the successful small data transmission.
3. Conclusion
In this contribution, the following observation and proposals are given:
Observation 1: It can work in a best effort way for SDT without an “additional SDT specific” RSRP threshold or data volume threshold, if segmenting data is allowed for SDT, but the performance could be very poor 
Observation 2: The data volume threshold could be configured very low if the NW cannot identify the UE are attempting SDT before Msg3 reception.
Proposal 1: An “additional SDT specific” RSRP threshold doesn’t work when deciding whether to do SDT if the NW cannot identify the UE are attempting SDT before Msg3 reception.
Proposal 2: The RSRP threshold for 2-step RACH SDT is necessary for the separate RACH configuration for SDT. 
Proposal 3: LS for the potential further discussion on the separate RACH configuration for SDT can be sent to RAN1.
Proposal 4: When deciding whether to do SDT or not, the data volume can be calculated as the buffered data size of corresponding RLC/PDCP transmission entity which can do SDT configured by the NW.
Proposal 5: The data volume threshold should be configured with the same value for 2-step RACH SDT and 4-step RACH SDT to simplify the implementation.
Proposal 6: The timer (t380) for RNAU should be restarted after the successful small data transmission.
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