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1. Introduction
[bookmark: Proposal_Beacon]In RAN2#112e and RAN2#111e meeting, the following agreements on small data transmission were made as in [1] and [2]:
	RAN2#112e agreements:
1. For small data, for RACH and CG based solutions when the UE receives RRC release with Suspend config, the UE at least performs the following actions (i.e. same action as in legacy): 
    - MAC is reset and default MAC cell group configuration is released 
        - RLC entities for SRB1 are re-established 
        - SRBs and DRBs are suspended except SRB0
       NOTE: SDT termination will be discussed with later papers
2. For both RACH and CG based solutions, upon initiating RESUME procedure for SDT initiation (i.e. for first SDT transmission), the 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). FFS for non-SDT DRBs. FFS on implicit vs. explicit. FFS on whether we a new Resume cause.  FS on whether we need to deal with suppressing PDCP status report 
3. The first UL message (i.e. MSG3 for 4-step RACH, MSGA payload for 2-step RACH and the CG transmission for CG) may contain at least the following contents (depending on the size of the message):
· CCCH message (needs to be included)
    LCP can be used to determine to priority of the content below that may be included
    - DRB data from one or more DRBs which are configured by the network for small data transmission 
    - MAC CEs – (e.g. BSR). FFS other MAC CEs 
    - Padding bits
FFS if we need to ensure that SDT data only is included. Depends on whether the UE initiates legacy/normal   resume 
4. For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 

RAN2#111e agreements:
5. Small data transmission with RRC message is supported as baseline for RA-based and CG based schemes
6. RRC-less can be studied for limited use cases (e.g. same serving cell and/or for CG) with lower priority.
7. The 2-step RACH or 4-step RACH should be applied to RACH based uplink small data transmission in RRC_INACTIVE
8. The uplink small data can be sent in MSGA of 2-step RACH or msg3 of 4-step RACH.
9. Small data transmission is configured by the network on a per DRB basis
10. UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported.
11. 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, it mainly focuses on the subsequent UL/DL data transmission and the procedure for RRC less SDT.
2. Discussion
For subsequent data transmission
It has been agreed that UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported. When UE is in RRC inactive mode, 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. For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI. 
For the indication to presence of subsequent data, legacy BSR could be used to indicate the data already available in UE, but for SDT with subsequent transmission, a general case is that there is no BSR in initial transmission but a potential UL/DL for UE, hence, RAI and a BSR likely to pre-emptive BSR with the information about the amount of the data expected to arrive are desired to help gNB to make the reasonable response, which could be to release UE to legacy inactive mode or continue the subsequent data transmission possibly based on the C-RNTI for dynamic scheduling.
Proposal1: For the indication to presence of subsequent data, besides BSR, RAI and a BSR likely to pre-emptive BSR with the information about the amount of the data expected to arrive are desired to help gNB to make the reasonable response.
For SDT transmission with one shot of UL data, the UE could transmit the UL data in Msg.A/Msg.3/CG resource, then monitor the PDCCH addressed by TC-RNTI, C-RNTI or SDT-RNTI in CG based procedure for the response message. The UE will move to inactive mode after receiving the RRC Release message, which may include one shot of DL data as in NB-IOT MO-EDT.
For SDT transmission with subsequent data, firstly, it is needed to discuss what kind of procedure will be applied for the subsequent data transmission. Two alternatives may be discussed as follows.
· Alternative.1, after UE obtain the C-RNTI based on the successful contention resolution in RACH based SDT or in CG based SDT, UE could monitor the PDCCH address by this C-RNTI for UL/DL scheduling as in connected mode. UE will finally move to legacy inactive mode and suspend the SDT DRB based on legacy RRC Release message from network, when there is no UL or DL data needed to be transmitted in inactive mode.
· Alernative.2, after UE obtain the C-RNTI based on the successful contention resolution in RACH based SDT or in CG based SDT, UE will move to legacy inactive mode and suspend the SDT DRB based on the legacy RRC Release message from network, the RRC release message is used to respond the RRC resume request message. If there is any UL data needed to be transmitted, the UE could re-initialize the RACH based SDT or CG based SDT. If there is any DL data needed to be transmitted, the network could initiate the paging procedure.
Generally, these two alternatives are suitable to the specific cases, both of them could be applied in the SDT procedure. For example, if the SDT data transmission is frequent in a short time, alternative.1 is efficient, else if the SDT data transmission is sparse, alternative.2 is sufficient. In both alternatives, it is desired that the received RRC release message will make UE move to inactive mode and suspend the SDT DRB, which is aligned to the legacy RRC release message. For the RRC response message to RRC resume request message, it could be a RRC release message as the legacy one for alternative.2, or a new RRC message, such as RRC Resume for SDT, could be used for alternative.1. The security flows will be aligned to the legacy one, no extra security issue will be introduced.
Proposal2: For SDT transmission with subsequent data, the legacy RRC release message will be used to end the SDT transmission and suspend the SDT DRB.
Proposal3: For SDT transmission with subsequent data, considering the security, a new RRC message, such as RRC Resume for SDT or others, could be applied as the response to RRC resume request for subsequent data transmission without SDT DRB suspending.
Based on above two alternatives, some enhancement may be considered. Here, for alternative.1, UE shall monitor C-RNTI space for further UL and DL scheduling from the network upon successful completion of contention resolution. This means that UE needs to monitor the PDCCH scrambled by C-RNTI to get the further UL and DL scheduling for the subsequent UL/DL data transmission. But in some cases, UE may have only one shot of subsequent UL or DL data transmission and near to the initial SDT data transmission, the PDCCH monitoring on each PDCCH occasion is UE power wasting. Thus, a dedicated UL grant or DL assignment could be given in Msg.B or Msg.4 for the subsequent UL or DL data transmission to avoid the PDCCH monitoring for UE power saving.
Proposal4: The enhanced mechanism considering one shot subsequent UL or DL data transmission could be further studied for UE power saving.
Proposal5: For UE power saving, a dedicated UL grant or DL assignment could be given in Msg.B or Msg.4 for one shot of subsequent UL or DL data transmission to avoid the PDCCH monitoring.
For RRC-Less SDT 
The RRC-less small data transmission has been discussed in previous meeting. Considering the security issue and UE mobility, the analysis to the general procedure of RRC-less small data transmission in serving cell and/or for CG is shown as below.
As the figure.1, in 2-step RACH procedure, the inactive UE will transmit the preamble and UL data in MSGA, and receive the response message from network. In 4-step RACH procedure, the inactive UE will transmit the UL data in MSG.3 and receive the response message from network. In CG-based SDT, the inactive UE will transmit the UL data in CG resource and receive the response message from network. Besides UL data transmitted in MSGA/MSG.3/CG resource, based on legacy procedure, UE will transmit the RRCResumeRequest message including the UE-ID information and Authentication token resumeMAC-I to facilitate UE authentication at network. If there is no RRC message, the Authentication token such as resumeMAC-I can not be included in the RRC resuem request message. Maybe the resume MAC-I could be contained in MAC layer for RRC-less method. Since it is RRC-Less method, the CCCH SDU for UE contention resolution could not be applied since no CCCH SDU is genearted and transmitted at RRC layer, so only C-RNTI based UE contention resolution could be applied. For CG based solution, C-RNTI or possible SDT-RNTI will be naturally preconfigured in CG reconfiguraiton. But for 2-setp RACH procedure or 4-step RACH procedure, a preconfigured C-RNTI should be applied in UE to avoid the unsuccessful contention resolution, this will leads to new impact to 2/4-step RACH porcedure. The CFRA may be applied in 2-step RACH or 4-step RACH for RRC-less SDT method to avoid the contention resolution issue, but it will have impact on the RA resource utility. Hence, considering the potential impact to legacy procedure, the RRC-less small data transmission is more suitable for CG based SDT if the security in this case could be confirmed by SA3.


Figure.1 Small data transmission over 2/4 step RACH procedure and CG resource.

In CG based small data transmission, the CG resource is UE specific, so if resumeMAC-I included in MACCE and UL data is transmitted to network, the network could identify the UE by CG resource and finish the security authentication, but the feasibility of resumeMAC-I included in MACCE should be discussed in SA3 for security. Or some effective parameters included in MACCE should be discussed in SA3 security for CG based SDT with RRC less procedure.
Proposal6: The RRC-less SDT could be further studied only in CG based small data transmission if the security in this case could be confirmed by SA3 security.
3. Conclusion
In this contribution, the issues on the subsequent UL/DL data transmission, RRC-less SDT are discussed, we have the following proposals:
Proposal1: For the indication to presence of subsequent data, besides BSR, RAI and a BSR likely to pre-emptive BSR with the information about the amount of the data expected to arrive are desired to help gNB to make the reasonable response.
Proposal2: For SDT transmission with subsequent data, the legacy RRC release message will be used to end the SDT transmission and suspend the SDT DRB.
Proposal3: For SDT transmission with subsequent data, considering the security, a new RRC message, such as RRC Resume for SDT or others, could be applied as the response to RRC resume request for subsequent data transmission without SDT DRB suspending.
Proposal4: The enhanced mechanism considering one shot subsequent UL or DL data transmission could be further studied for UE power saving.
Proposal5: For UE power saving, a dedicated UL grant or DL assignment could be given in Msg.B or Msg.4 for one shot of subsequent UL or DL data transmission to avoid the PDCCH monitoring.
[bookmark: _GoBack]Proposal6: The RRC-less SDT could be further studied only in CG based small data transmission if the security in this case could be confirmed by SA3 security.
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