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Introduction
RAN approved a new work item on mobile terminated small data transmission (MT-SDT) [1]. Rel-17 specified MO-SDT to allow small packet transmission for UL-oriented packets. MT-SDT allows similar benefits, by reducing signalling overhead and UE power consumption by remaining in Inactive state and reducing latency by allowing fast transmission of transport blocks. The work item has the following objective:
Specify the support for paging-triggered SDT (MT-SDT) [RAN2, RAN3]
· MT-SDT triggering mechanism for UEs in RRC_INACTIVE, supporting RA-SDT and CG-SDT as the UL response;
· MT-SDT procedure for initial DL data reception and subsequent UL/DL data transmissions in RRC_INACTIVE.
Note: Data transmission in DL within paging message is not in scope of this WI.  

The following was agreed in RAN#120 meeting:
Agreements
1. For RAN paging, MT-SDT indication (at least one bit) is explicitly included per UE via a paging message.  FFS if more information for MT-SDT are needed FFS what the indication will be called.  FFS signalling details
2. Rel-18 MT-SDT after the MT-SDT paging trigger is detected, RA-SDT and CG SDT solutions/procedures specified in Rel-17 is re-used as a baseline.  The detailed triggers will be discussed on case by case.  FFS on resources used for access  
3. UE can use non-SDT random access resources for accessing the network for an MT-SDT transfer.  The UE can also use the configured grant resources and/or MO-RA resources.  
4. The network should be able to differentiate why the UL access was triggered, i.e. implicit or explicit indication by the UE. 
5. MT-SDT is data that belongs to bearers that are configured for SDT.    FFS whether the configuration is MO-SDT or MT-SDT specific.  The network can only trigger MT-SDT if the data belongs to those bearers.  
6. It is possible for the network to configure only MT-SDT without MO-SDT RA resources and/or CG-SDT.  Subsequent UL/DL data belonging to SDT bearers while in INACTIVE is allowed like MO-SDT procedure.  FFS stage 3 details
7. New Resume cause in RRC resume will be introduced, one code point MT-SDT indication

This contribution provides a discussion on mobile terminated small data transmission.
Discussion
Triggering of MT-SDT
Per the work item description [1], MT-SDT is supported using RA-SDT and CG-SDT (SPS) resources as the UL response. Further, MT-SDT can be triggered by reception of paging in Inactive state. 
Similar to MO-SDT, there can be one or more conditions for triggering the SDT procedure, to ensure conditions are right for the procedure to succeed. These may include channel conditions (e.g. RSRP level being above a threshold configured by broadcast signalling), and the payload size.
For MO-SDT, the UE only uses UL-CG SDT resources when time aligned and has not changed serving cells since going into Inactive. UL CG-SDT usage also comes with an alignment with measured SSBs. Given not all DRBs is expected another TB as response, MT-SDT can be configured to be limited to a subset of configured SDT DRBs. The same R17 DRB configuration for SDT can be used for MT-SDT as well to designate MT-SDT DRBs.
Proposal 1:	SDT procedure is initiated if at the following conditions are met after reception of paging message with MT-SDT indication: 
· RSRP level above a configured threshold, 
· payload size lower than a configured threshold, 
· data availability from a subset of DRBs configured for SDT (R17 sdt-DRB configuration),
· TA is valid, in case CG-SDT is used
For a MT-SDT procedure triggered by paging, the UE may or may not have a valid MT-CG SDT resource. Given the network is aware of the such resource availability, the DL traffic pattern, whether there is subsequent SDT or not, and whether the UE is time aligned or not, the MT-SDT trigger in the paging message can indicate whether to use RA-SDT, a MT-CG SDT resource, or a downlink dynamic assignment for the reception of the MT-SDT payload. The paging indication can also provide info on what resource to use for the UE response.
Proposal 2:	For a MT-SDT procedure triggered by paging, the MT-SDT trigger in the paging message indicates whether to use RA-SDT or CG-SDT for the initiated SDT procedure. 

MT-SDT procedure
Similar to UL CG SDT, MT-CG resources can be configured by the RRC release message or broadcast signalling. Given the payload associated with MT-SDT can be different than that of MO-SDT, configured MO-SDT CG resources may not be sufficient.
Proposal 3:	UE can be configured with MT-CG resources for MT-SDT by RRC release message or SIB signalling, separately from MO-SDT CG resources. FFS validity conditions of MT-SDT resources.
Similar to UL SDT, there is a need to ensure MT-SDT transmissions are also reliable by HARQ. It is therefore imperative to support HARQ feedback, either on PUCCH or as UCI on PUSCH, following the reception of an MT-SDT PDU. For data received on msgB or Msg4, existing PUCCH feedback resources can be re-used. Otherwise, explicitly PUCCH resources can be configured for use in Inactive state to provide such feedback. PUCCH transmissions should be time aligned, as they follow the reception of MT-SDT which implies the UE is already time aligned (e.g. either following a RACH procedure or following usage of UL CG-SDT).
Proposal 4:	Support HARQ feedback for MT-SDT payloads received on RA-SDT, CG SDT, or dynamic assignments.
In case NACK is provided as feedback, the UE should monitor PDCCH addressed to C-RNTI for the reception of dynamic assignment for a retransmission. 
Proposal 5:	The UE monitors PDCCH addressed to C-RNTI after transmission of HARQ NACK feedback for an MT-SDT PDU for reception a retransmission.
Similarly, for the reception of subsequent MO/MT SDT in Inactive state, the UE should monitor PDCCH addressed to C-RNTI for dynamic assignments, similar to R17. Unlike UL SDT, the UE is not aware if there is subsequent SDT beyond the first TB. As such, it makes sense for the UE to monitor PDCCH for further assignments only if an indication of subsequent MT-SDT is provided part of the initial payload.
Proposal 6:	The UE monitors PDCCH addressed to C-RNTI after successful reception of the first MT-SDT PDU, if an indication of subsequent MT-SDT is received. 
Unlike in connected mode, link adaptation and frequent CSI feedback is not provided, and adaptation/maintenance of TCI states is not performed. Therefore, RAN2 can discuss whether beam maintenance is necessary for reception of PDSCH assignments in Inactive state, e.g. not part of a RACH procedure. One way is that UE monitors MT-CG-SDT using the same SSB(s) associated with the selected UL CG-SDT configuration, but UL SDT resources are only limited to the same cell from which the UE has entered Inactive state.
Proposal 7:	RAN2 to discuss whether beam maintenance in INACTIVE is necessary to correctly receive on MT-CG-SDT or subsequent MT-SDT
Conclusion
This contribution provides an initial discussion on mobile terminated small data transmission. The following observations and proposals are provided:
Proposal 1:	SDT procedure is initiated if at the following conditions are met after reception of paging message with MT-SDT indication: 
· RSRP level above a configured threshold, 
· payload size lower than a configured threshold, 
· data availability from a subset of DRBs configured for SDT (R17 sdt-DRB configuration),
· TA is valid, in case CG-SDT is used
Proposal 2:	For a MT-SDT procedure triggered by paging, the MT-SDT trigger in the paging message indicates whether to use RA-SDT or CG-SDT. 
Proposal 3:	UE can be configured with MT-CG resources for MT-SDT by RRC release message or SIB signalling, separately from MO-SDT CG resources. FFS validity conditions of MT-SDT resources.
Proposal 4:	Support HARQ feedback for MT-SDT payloads received on RA-SDT, CG SDT, or dynamic assignments.
Proposal 5:	The UE monitors PDCCH addressed to C-RNTI after transmission of HARQ NACK feedback for an MT-SDT PDU for reception a retransmission.
Proposal 6:	The UE monitors PDCCH addressed to C-RNTI after successful reception of the first MT-SDT PDU, if an indication of subsequent MT-SDT is received. 
Proposal 7:	RAN2 to discuss whether beam maintenance in INACTIVE is necessary to correctly receive on MT-CG-SDT or subsequent MT-SDT.
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