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In the past RAN2 meetings, the following agreements regarding general procedure had been achieved for small data transmission in NR [1]:
	Agreements: 	
1. RAN2 design assumes that RRCRelease message is sent at the end to terminate the SDT procedure from RRC point of view. The RRCRelease sent at the end of the SDT may contain the CG resource (as per previous agreement). Write an LS to SA3 to explain SDT procedure and agreement. 	
2. The UE behaviour for handling of non-SDT data arrival after sending the first UL data packet is fully specified (i.e. not left to UE implementation). FFS RAN2 will consider the additional option of using DCCH message to indicate arrival of non-SDT data (details to be discussed). Discussion will continue on all three options. 	
3. FFS: RSRP threshold to select between SDT and non-SDT procedure. 	
4. FFS also whether this RSRP threshold to select between SDT and non-SDT procedure is used for CG-SDT, RA-SDT, or both and whether the RSRP threshold is the same for CG-SDT and RA-SDT. FFS when the RSRP threshold check is made. 	
5. FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG? 	
6. For SDT, UE performs UL carrier selection (i.e. if SUL is configured in the cell, UL carrier selected based on RSRP threshold). FFS whether the RSRP threshold for carrier selection is specific to SDT). 
7. If CG-SDT resources are configured on the selected UL carrier and are valid, then CG-SDT is chosen. 
Otherwise, 
•	If 2 step RA-SDT resources are configured on the UL carrier and criteria to select 2 step RA SDT is met, then 2 step RA-SDT is chosen 
•	else If 4 step RA-SDT resources are configured on the UL carrier and criteria to select 4 step RA SDT is met, then 4 step RA-SDT is chosen 
•	else UE does not perform SDT (i.e. perform non-SDT resume procedure) 
If both 2 step RA-SDT and 4 step RA-SDT resources are configured on the UL carrier, RA type selection is performed based on RSRP threshold. FFS whether RSRP threshold for RA type selection is common or different for SDT and non SDT. FFS what validity includes if we need to deal with CG resource availability delay?	


In this contribution, we would like to provide our understanding of the RRC-controlled small data transmission procedure in terms of:
· SDT configuration; 
· RRC resumption procedure;
· Mobility;
· Failure handling.  
Discussion
SDT Configuration
According to the WID [2], it can be concluded that small data transmission shall be performed in RRC_INACTIVE state. Then the first question that comes to us is how small the data volume should be and what’s the minimum/maximum boundary of date volume that can still be considered as small data. Considering the data volume threshold configuration might have large impacts on transmission reliability and efficiency, it seems necessary to send an LS to RAN asking the value range of the data volume threshold for SDT. 
Proposal 1: Send an LS to RAN1 asking the value range of the data volume threshold for SDT.
	TS 36.331 6.2.2 Message definitions
RRCConnectionRelease-v1530-IEs ::=	SEQUENCE {
	drb-ContinueROHC-r15				ENUMERATED {true}			OPTIONAL,	-- Cond UP-EDTorPUR
	nextHopChainingCount-r15			NextHopChainingCount		OPTIONAL,	-- Cond EarlySec
	measIdleConfig-r15					MeasIdleConfigDedicated-r15	OPTIONAL,	-- Need ON
	rrc-InactiveConfig-r15				RRC-InactiveConfig-r15		OPTIONAL,	-- Need OR
	cn-Type-r15							ENUMERATED {epc,fivegc}		OPTIONAL,	-- Need OR
	nonCriticalExtension				RRCConnectionRelease-v1540-IEs			OPTIONAL
}


Further, as inspired by the RRC connection release configured for LTE UP-EDT and LTE UP-PUR (i.e. the fact that parameter drb-ContinueROHC can be included to indicate whether to continue the header compression protocol context for the DRBs), we think this configuration mechanism can also be reused for NR SDT, which helps to reduce the PDCP operation complexity during the NR SDT. Moreover, the same design logic can also be applicable for separate search space configuration for SDT (e.g. USS configuration for NR-SDT).  
Therefore, we have the following proposal,   
[bookmark: _Toc488672150][bookmark: _Toc489020404][bookmark: _Toc490065609][bookmark: _Toc490209239][bookmark: _Toc490209288][bookmark: _Toc490211798]Proposal 2: The immediately preceding RRC Release message before an NR SDT procedure may contain drb-ContinueROHC and/or separate search space configuration for NR-SDT.
RRC resumption procedure
In the past meeting, RAN2 had agreed that small data transmission is configured by the network on a per DRB basis. With this, during the SDT, the UE will only resume the allowed SDT-DRB indicated by the gNB. In Rel-17, an RRC INACTIVE UE can store DC or MCG SCell configuration, thus, we are wondering whether CA or DC scenario will be supported in SDT. To reduce the UE complexity, we think that the network should not indicate any DRB of MCG SCell/split bearer/SCG bearer as SDT-DRB.
Besides, regarding the SRB resumption, since the legacy RRC connection resume procedure only deals with the SRB0 and SRB1, we think there is no need to resume the SRB2 and SRB3, if any, for NR SDT. 
Based on the analysis above, we think the RRC shall only resume SRB1 for NR SDT during the RRC-based SDT procedure. Furthermore, the network shall guarantee that only DRB(s) belonging to PCell will be indicated for NR SDT. 
Proposal 3: SRB3 (if any) will not be resumed in NR SDT. 
Proposal 4: In NR-SDT, the UE is not expected to resume any DRB belonging to MCG SCell/split bearer/SCG bearer.
Moreover, in the existing RRC resumption procedure, the UE will restore the RRC configuration, RoHC state, the stored QoS flow to DRB mapping rules and the KgNB and KRRCint keys from the stored UE Inactive AS context except for masterCellGroup, mrdc-SecondaryCellGroup (if stored), and pdcp-Config, upon the transmission of RRC Resume Request message. To allow SDT transmission safely, the UE should use the PDCP configuration stored in the UE context after triggering the NR SDT procedure.  
Proposal 5: PDCP configuration can be restored in the NR SDT procedure.
Alternatively, some might think that the resume case can be used as any kind of UE assistance information in NR-SDT. Considering that RRC-less SDT solution might be also supported, we think we should have a unified solution for indicating the UE preference. Thus, we propose that  
Proposal 6: No NR-SDT specific resume cause is introduced.      
Mobility 
For MO-EDT, during the RRC connection resumption procedure, it is up to UE implementation whether to continue cell re-selection related measurements as well as cell re-selection evaluation, if the conditions for cell re-selection are fulfilled, whether to perform cell re-selection. That is to say that if the UE decides to perform cell-reselection, it has to abort the MO-EDT (i.e. the UE deletes the security key, re-establishes RLC entities, suspends all RBs except SRB0). 
For DPUR, the DPUR resource is only valid within the serving cell which configures the PUR resources. If the UE re-establishes/handovers/re-selects to another serving cell, the configured PUR resource cannot be used anymore and the UE will release the PUR resources. 
In legacy NR, if cell reselection occurs during the RRC connection resume procedure, the UE will go to RRC IDLE. The main consideration behind is that vertical key derivation cannot be performed and the security key may have been exposed amongst more than one RAN nodes.
Based on the above description, it is known that data transmission interruption is not handled in both MO-EDT and DPUR. What’s worse, there is no available NR enhancement to handle this case. In order to guarantee a better data-loss transmission, service continuity amongst multiple serving cells should be taken into account for NR CG-SDT.
Proposal 7: Consider service continuity amongst multiple serving cells for NR CG-SDT.  
Failure handling 
For NR SDT, considering that far more resource blocks need to be allocated to the Msg3/MsgA/CG PUSCH for UL UP data transmission, the transmission becomes less reliable, compared to the legacy Msg3/MsgA/CG PUSCH transmission. As a result, the gNB may not successfully decode the PUSCH with UL UP data due to the time-varying and fading characteristics of the wireless channel even during the PUSCH retransmission. Also, considering that the radio resources of the initial BWP are a bit strained, it is very likely that gNB cannot reserve sufficient radio resources for the NR SDT UE.    
To improve transmission efficiency, a fallback mechanism should be considered. For example, the network can control the number of times 'N'. If the RACH-based SDT procedure is not successfully completed even after 'N' times of RACH attempt, the UE will fallback to use legacy RA resources (e.g. 4-step RA resources or 2-step RA resources) and re-initiate the RRC connection resume procedure. For another example, the network can explicitly indicate a fallback indication via Msg2/MsgB. Upon receiving the fallback indication, the UE will abort the NR SDT procedure and may re-initiate the RRC connection resume procedure.   
[bookmark: _Toc4573590][bookmark: _Toc4525042]Proposal 8: Autonomous fallback mechanism from NR SDT to legacy RRC connection resume is supported.  
Conclusions
[bookmark: _Toc502437832]In this contribution, we have provided our understanding of the RRC-controlled small data transmission procedure. The following proposals are made:
SDT configuration:
Proposal 1: Send an LS to RAN1 asking the value range of the data volume threshold for SDT.
Proposal 2: The immediately preceding RRC Release message before an NR SDT procedure may contain drb-ContinueROHC and/or separate search space configuration for NR-SDT.

RRC resumption procedure:
Proposal 3: SRB3 (if any) will not be resumed in NR SDT. 
Proposal 4: In NR-SDT, the UE is not expected to resume any DRB belonging to MCG SCell/split bearer/SCG bearer.
Proposal 5: PDCP configuration can be restored in the NR SDT procedure.
Proposal 6: No NR-SDT specific resume cause is introduced.  

Mobility:
Proposal 7: Consider service continuity amongst multiple serving cells for NR CG-SDT.  

Failure handling:
Proposal 8: Autonomous fallback mechanism from NR SDT to legacy RRC connection resume is supported.  
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