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Introduction
During RAN2 #111-e Meeting, following agreements were made: 
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.  
In this contribution, we discuss RA-based SDT considering support of subsequent data transmission.
Discussion
1.1 Subsequent data transmission
During last RAN2 eMeeting, it was confirmed that subsequent DL/UL transmission following UL SDT is supported, i.e. the UE can sent multiple UL and DL packets as part of the same SDT mechanism without transitioning to RRC_CONNECTED.  The general procedure of subsequent data transmission is illustrated in Figure 1.  The intention of subsequent data transmission is to support flexible UL traffic volumes as well as potential DL application response in SDT. Therefore, the UL data can be segmented into several parts and delivered by multiple shots of transmission.  As a consequence of multiple shots of transmission, the duration of the UE in INACTIVE performing SDT will be prolonged. 


Figure 1 Subsequent data transmission
Observation 1: Supporting multiple UL and DL packets without transitioning to RRC_CONNECTED implies:
· UL segmentation is supported for SDT;
· The duration of the UE in INACTIVE performing SDT is prolonged. 
Even the SDT duration in INACTIVE is prolonged, it is desired that the SDT duration is as short as possible and the number of transmission shots is minimized. Otherwise, UE needs to perform CONNECTED-like behaviour in INACTIVE, e.g. SRS or CSI measurement/feedback for dynamic scheduling, support mobility without packet loss. In this case, it’s easier to transfer the UE to CONNECTED state. 
Proposal 1: The number of UL/DL packets following UL SDT in INACTIVE should be minimized. 
RA-based SDT should take both the above two aspects, i.e. support of UL segmentation and prolonged SDT procedure into consideration.  
1.2 RA Procedure 
For RA-based SDT, the UE needs to indicate its intention to transmit the UL UP data through MsgA/Msg3, and the gNB can provide a larger UL grant to accommodate larger MsgA/Msg3 payload size. It is straightforward that Msg1 is used to provide the indication through PRACH resource portioning. Considering both 2-step RA and 4-step RA are supported, the PRACH resources should be reserved in both 2-step and 4-step RA resources. The PRACH resource reserved for small data transmission in INACTIVE is provided in system information.  If the UE intends to transmit data through MsgA/Msg3, the UE will select a PRACH resources from the reserved resources.
Proposal 2: PRACH partitioning is used to indicate the UE’s intention to transmit UL data in MsgA/Msg3. 
Proposal 3: If both 2-step and 4-step RA type Random Access Resources are configured, separate PRACH resources are reserved for 2-step and 4-step RA respectively. 
In LTE EDT, UL data can only be transmitted in one shot by Msg3. Therefore, the Msg3 size is one of the conditions to initiate EDT, i.e. the UE can only initiate EDT when  the size of Msg3 including the user data is equal or smaller than the maximum possible TBS size for Msg3. Otherwise, the UE needs to resume RRC connection. 
For NR SDT, even if the Msg3 can’t accommodate the total UL data, the UE can still initiate SDT and transmit the remaining UL data which is not carried by Msg3 by the following UL scheduling. Although it is desired to have flexible Msg3 for SDT, Msg3 size limitation will not be a criterion to initiate SDT.
Observation 2: Msg3 size can’t be used as a criterion to initiate SDT. 
As agreed during last RAN2 eMeeting, data volume threshold is used for the UE to initiate SDT. It is FFS whether additional SDT specific RSRP threshold is further used. The intention to have SDT specific RSRP is to guarantee that the Msg3/MsgA can be successfully delivered. Since Msg3/MsgA doesn’t need to take all of the UL data due to UL segmentation, the need of the SDT specific RSRP is questionable. Furthermore, 2 step-RA has already have a specific RSRP threshold to guarantee the MsgA transmission. 
Proposal 4: The additional SDT specific RSRP threshold is not needed as a criterion to initiate RA-based SDT. 
When upper layer request resumption of an RRC connection, the UE determines first whether to initiate SDT or initiate RRC connection resume procedure. The UE initiates RA-based SDT or CG-based SDT when the corresponding conditions are met. After RA-based SDT is initiated, UE reuse current procedure to select 2-step RA or 4-step RA. If the UE is configured with 2-step RA and the RSRP is above a configurable threshold, UE will use 2-step RA procedure. 
Proposal 5: SDT initiation take precedence over RA type selection, i.e. the UE determines to initiate RA-based or CG-based SDT first and then selects to use 2-step or 4-step RA. 
Proposal 6: The UE initiates 2-step RA procedure for SDT when 2-step RA is configured and RSRP is above a configurable threshold. 
According to Observation 2 that the duration of the UE in INACTIVE performing SDT is prolonged. Even the beam alignment is achieved after successful RA procedure, it’s possible that the beam pair used for data transfer between the UE and network needs to be changed due to the channel variation as well as UE movement. If beam management is not supported, the UE losses the beam alignment and the on-going SDT can’t be successfully completed, which results in data losses. 
For RA-based SDT, beam management may be needed because the probability of changing beam pair is high due to UE mobility and channel variation during the subsequent data transmission. 
However, it is not intended to increase UE power consumption for more measurement to support the subsequent data transmission in INACTIVE. UE measurement and power consumption should be considered if beam management is desired for SDT. Need of beam management should be discussed in RAN1. 
Proposal 7: Send LS to RAN1 to evaluate the need of beam management for RA-based SDT. 


Conclusion
Observations:
Observation 1: Supporting multiple UL and DL packets without transitioning to RRC_CONNECTED implies:
· UL segmentation is supported for SDT;
· The duration of the UE in INACTIVE performing SDT is prolonged. 
Observation 2: Msg3 size can’t be used as a criterion to initiate SDT. 
Proposals:
Proposal 1: The number of UL/DL packets following UL SDT in INACTIVE should be minimized. 
Proposal 2: PRACH partitioning is used to indicate the UE’s intention to transmit UL data in MsgA/Msg3. 
Proposal 3: If both 2-step and 4-step RA type Random Access Resources are configured, separate PRACH resources are reserved for 2-step and 4-step RA respectively. 
Proposal 4: The additional SDT specific RSRP threshold is not needed as a criterion to initiate RA-based SDT. 
Proposal 5: SDT initiation take precedence over RA type selection, i.e. the UE determines to initiate RA-based or CG-based SDT first and then selects to use 2-step or 4-step RA. 
Proposal 6: The UE initiates 2-step RA procedure for SDT when 2-step RA is configured and RSRP is above a configurable threshold. 
Proposal 7: Send LS to RAN1 to evaluate the need of beam management for RA-based SDT. 
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