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Introduction
RAN2 #113e meeting has made several agreements related to NR small data transmission.
Agreements
1. CG-SDT resource configuration is provided to UEs in RRC_Connected only within the RRCRelease message, i.e. no need to also include it in RRCReconfiguration message 
2. CG-PUSCH resources can be separately configured for NUL and SUL.  FFS if we allow them at the same time.  This depends on the alignments CRs for Rel-16. 
3. RRCRelease message is used to reconfigure or release the CG-SDT resources while UE is in RRC_INACTIVE
4. For CG-SDT the subsequent data transmission can use the CG resource or DG (i.e dynamic grant addressed to UE’s C-RNTI). Details on C-RNTI, can be the same as the previous C-RNTI or may be configured explicitly by the network can be discussed in stage 3
5. TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCrelease message, and can be (re)started upon reception of TA command. 
6. From RAN2 point of view, assume similar to PUR, that we introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured.  Ask RAN1 to confirm.  FFS on how to handle CG configuration when TA expires or when is invalid due to RSRP threshold.  Details of the TA validation procedure can be further discussed.
7. As a baseline assumption, it’s a network configuration issue whether to support multiple CG-SDT configurations per carrier in RRC_INACTIVE (i.e. we will not restrict network configuration for now).  
8. FFS Discuss further in stage 3 how to specify the agreement that CG-SDT resources are only valid in one cell (i.e. cell in which RRCRelease is received)
9. UE releases CG-SDT resources when TAT expires in RRC_Inactive state

Agreements
1	For RA-SDT, up to two preamble groups (corresponding to two different payload sizes for MSGA/MSG3) may be configured by the network
4	If RACH procedure is initiated for SDT (i.e. RA-SDT initiated), the UE first performs RACH type selection as specified in MAC (i.e. Rel-16). FFS whether threshold is SDT specific or not

Agreements:
1. RAN2 continues to progress the work based the separate RACH resources for SDT (i.e. explicit mechanisms to support common resources won’t be pursued unless there is sufficient support for this. However, use of common RACH resources will not be precluded if possible via implementation
2. 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.
3. 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)
4. 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.
5. FFS: RSRP threshold to select between SDT and non-SDT procedure. 
6. 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
7. FFS If both carriers can be selected and CG resources are available on one carrier only, does the UE select the carrier with CG?
8. 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)
9. 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 paper, we would like to provide our views on the remaining issues of the user plane common aspects of NR small data transmission.

Discussion
Redundant PDCP status report
It has been agreed in last RAN2 meeting that for both RACH based and CG based small data transmission, upon RRC resume procedure for the small data transmission initiation, UE shall re-establish at least the SDT PDCP entities and resume the SDT DRBs that are configured for small data transmission (along with the SRB1). 
According to current NR PDCP spec., the receiving PDCP entity will trigger PDCP status report when upper layer requests PDCP re-establishment. But the PDCP Rx parameters, such as RX_NEXT, RX_DELIV are already set to initial values for the suspended PDCP entities when UE goes to RRC_INACTIVE state. This implies that a useless PDCP status report would be sent to network, indicating FMC = 0 and nothing else. 
Observation 1: A useless PDCP status report would be sent to network when SDT PDCP entities are re-established. 
Since the resulting PDCP status report serves no purpose, the following is proposed.
Proposal 1: For SDT DRB, if the PDCP re-establishment is triggered due to the PDCP entity being resumed after PDCP entity suspending, the PDCP entity should omit the PDCP status report. 

Switching between CG-SDT and RA-SDT schemes or switching to legacy resume procedure
The UE selects CG resource to perform small data transmission if certain criteria are satisfied, such as amount of user data smaller than data volume threshold, valid CG resource configured, valid TA and so on. Due to the link degradation or UE moving to cell edge or other reasons, UE may not receive any downlink response even after data retransmission. The configured CG resource would be not suitable for small data transfer any more if a number of failed SDT transmissions on CG resource happen.
One possible solution to resolve this issue is that UE is allowed to switch to RACH based SDT if the cause of the failed small data transmission in CG resource is TA becomes invalid. The switching mechanism could help UE to finish the small amount data transfer with shorter latency and reduced signaling overhead. If switching is not allowed, the failure handling mechanism is executed when small data transmission fails. This might lead to transit UE RRC state and/or involve more complicated signaling to further increase the small data transfer latency.
Observation 2: The switching mechanism could help UE to finish the small data transfer with shorter latency and lower signaling overhead. 
If UE is allowed to switch from CG-SDT to RA-SDT, it is possible that the MAC PDU sent via PUSCH resource of RACH or CG resource might be rebuilt. It depends on network’s configuration on the uplink resources of RACH and CG configuration. Even if it happens, it can be up to UE implementation to resolve this issue.
Proposal 2: Switching from CG based small data transmission to RACH based scheme should be supported.
Proposal 3: If switching from CG based small data transmission to RACH based scheme requires rebuilding of MAC PDU, it can be up to UE implementation.
Another aspect is that network may have difficulties to decode user data even after a number of retransmissions due to the bad link environment. To resolve this issue, network should always have chance to terminate the SDT procedure by sending RRC response message or sending an indication to switch UE from SDT procedure to non-SDT procedure, i.e., RRC Resume procedure, when network believes SDT procedure is not suitable for UE anymore. 
When UE receives such RRC response message or indication from network, UE can fall back to finish the legacy RRC resume procedure first, and then transmit the user data when it transits to the RRC_CONNECTED. In our companion paper [1], we provide more detailed analysis and solutions. 
Thus, we have the following proposal.
Proposal 4: Fallback mechanism from small data transmission procedure to legacy RRC resume procedure should be supported.

Conclusion
We have the following observations:
Observation 1: A useless PDCP status report would be sent to network when SDT PDCP entities are re-established. 
Observation 2: The switching mechanism could help UE to finish the small data transfer with shorter latency and lower signaling overhead. 

We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: For SDT DRB, if the PDCP re-establishment is triggered due to the PDCP entity being resumed after PDCP entity suspending, the PDCP entity should omit the PDCP status report. 
Proposal 2: Switching from CG based small data transmission to RACH based scheme should be supported.
Proposal 3: If switching from CG based small data transmission to RACH based scheme requires rebuilding of MAC PDU, it can be up to UE implementation.
Proposal 4: Fallback mechanism from small data transmission procedure to legacy RRC resume procedure should be supported.

References
[1] [bookmark: _Hlk37360549]R2-2103433, Discussion on RACH based NR small data transmission, Qualcomm.

Annex

2
