3GPP TSG-RAN WG2 Meeting #120	R2-2212120
Toulouse, 14th November – 18th November, 2022                                

Agenda item:		8.18.2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK36]Source:		Lenovo
Title:		Discussion on the MT-SDT procedure
Document for:		Discussion and Decision
1. Introduction
In RAN#94-e meeting, the new WI “Mobile Terminated-Small Data Transmission (MT-SDT) for NR” [1] was agreed. The objectives include:
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. 
 
In this contribution, we discuss details of the MT-SDT procedure. 
2. [bookmark: Proposal_Beacon]Discussion
Initiation of MT-SDT
Referring to the paging message for MT-EDT in LTE, a mt-EDT indication is included in the Paging message from the eNB and the DL data size may be sent to the eNB.
We can assume the similar indication mt-SDT is included in the Paging message to support the paging-triggered SDT. However, the benefits (reducing signalling overhead and UE power consumption, reducing latency) mentioned in the WID on MT-SDT may not be achieved by including only the indication. 
Proposal 1: An indication of mt-SDT is included in the Paging message to trigger the MT-SDT procedure.

SDT selection procedure
In response to the Paging message including MT-EDT indication, the UE triggers the MO-EDT procedure if the upper layers request the establishment or resumption of the RRC Connection for Mobile Terminated Call in LTE. Referring to the procedure in LTE, upon reception of the SDT ordering/triggering indication, e.g. received within the paging message, UE shall initiate the (UL) SDT procedure even though UE may not have any UL data in the UE buffer. 
Proposal 2: UL SDT (MO-SDT) procedure should be initiated to respond to the paging for SDT.
Following the legacy SDT resource selection procedure as defined for Rel-17, UE would determine based on a data volume threshold and some RSRP thresholds whether to select the CG-SDT procedure or RACH-SDT procedure or even select the legacy RRCResume procedure (transit to RRC_CONNECTED and performing data transmission in CONNECTED state).
For Rel-17 the RSRP thresholds, e.g. RSRP threshold to determine whether to perform SDT procedure or legacy RRCResume procedure, were introduced in order to ensure that there is a high likelihood that the UL transmissions are successfully transmitted by the UE, i.e. only UEs in good geometry/channel conditions are allowed to perform SDT procedure where larger TB sizes are transmitted in the UL. 
We think that UE should apply different RSRP thresholds for MT-SDT (DT-SDT). The reason for using different RSRP thresholds compared to Rel-17 is that the SDT procedure is triggered for the purpose of DL (MT) data. Therefore, UE doesn’t have any higher layer user data which requires the transmission of larger TBs sizes in the UL. RSRP threshold(s) which are applied by the UE for a SDT procedure triggered by NW can be either signalled within the RRCRelease message or broadcast in the cell.
Proposal 3: The RSRP thresholds applied for MT-SDT which may be different to the existing RSRP thresholds for MO-SDT are defined to determine whether to perform SDT procedure to respond to the paging for SDT.
Proposal 4: The RSRP thresholds applied for MT-SDT are either signalled within the RRCRelease message or broadcast in the cell.

Carrier selection for MT-SDT
It may not be beneficial that UE performs carrier selection for cases when the SDT procedure was triggered by the NW, e.g. paging. UE should only consider the NUL carrier for the SDT resource selection, since the SDT procedure was triggered for purpose of DL (MT) data transmission. Therefore, any potential SDT related configurations on a supplemental UL (SUL) carrier don’t need to be considered for the SDT resource selection step/procedure.
Proposal 5: It is not necessary to perform carrier selection for MT-SDT and only the SDT resources on NUL carrier should be used to respond to MT-SDT.  

SSB selection for CG resources
[bookmark: _Hlk118296540]UE should select the CG-SDT resources which are mapped to the beam/SSB on which the SDT triggering message was received. In Rel-17 SDT procedure, an association between CG resources (used for CG-SDT) and SSBs has been introduced. According to the procedure UE checks during the SDT initiation stage (SDT resource selection procedure), if at least one of the SSB’s RSRP is above a configured threshold in order to determine if at least one of the SSB is qualified to be selected for CG transmission. The association between SSB and CG resource is configured in order to indicate to gNB on what SSB/beam to schedule the UE for further transmissions, i.e. similar to the SSB to RO mapping. In Rel-17 in the SDT initiation stage, if none of SSB is qualified to be selected for CG transmission, UE is not allowed to transmit any small data on the CG resource. If CG-SDT criteria are not met, UE should further check the RA-SDT criteria to evaluate whether the criteria of RA-SDT could be met or not. We think that for DL SDT UE doesn’t need to perform the SSB’s RSRP comparison (CG-SDT criteria) against the preconfigured threshold, but instead selects the CG resources (when CG-SDT is selected by UE based on TA validity for example) which are associated with the SSB/beam on which the SDT triggering message, e.g. paging message, was received. 
Proposal 6: gNB indicates whether the CG-SDT used be used in response to the paging for SDT without selection between RACH-SDT and CG-SDT.
[bookmark: _Hlk118299678]Proposal 7:The CG resources associated with the SSB/beam on which the SDT triggering message was received, are selected in response to the MT-SDT.

CG-SDT triggered by MT-SDT


 
Figure 1: CG-SDT triggered by NW for DL (MT) data

[bookmark: _Hlk118299651][bookmark: _Hlk118299793]As shown in the figure 1 which displays some exemplary MT CG-SDT procedure, UE transmits on the selected CG resources, the RRCResumeRequest message (CCCH). Since UE may not have any uplink data available for transmission, it may be beneficial if UE transmits in addition to the RRCResumeRequest message some DL related control information which supports link adaptation/scheduling functionality in the NW, e.g. channel state information (CSI) and/or RSRP information, e.g. RSRP of pathloss reference, and/or beam related information on the selected CG resources. The CSI information and/or RSRP info and/or beam information can be for example transmitted within a new MAC CE. 
Proposal 8: The RRCResumeRequest message and some DL related control information can be multiplexed and transmitted on the selected CG resources in response to the MT-SDT if there is no UL data available for transmission.
Proposal 9: The downlink related control information may be transmitted within a new MAC CE.
UE should set the ResumeCause for the RRCResumeRequest message to mt-Access for cases when the (UL) SDT procedure was triggered by the NW for DL (MT) data. 
Proposal 10: The ResumeCause for the RRCResumeRequest message shall be set to mt-Access when the UL SDT was triggered by the MT-SDT.

PUCCH resources for HARQ feedback for DL data transmission
HARQ feedback is needed to respond to the DL data transmission. PUCCH resources in CONNECTED state may be used or the SDT specific PUCCH resources can be configured when the UE is released to INACTIVE state. It can be up to RAN1 to decide the detailed configuration of PUCCH resources for HARQ feedback for DL data transmission.
Proposal 11: RAN1 to discuss the detailed configuration of PUCCH resources for HARQ feedback for DL data transmission.

Supporting of mobility
Considering the mobility of the UE which supports MT-SDT, it is possible that the UE leaves the last serving cell and camps on a cell which supports MT-SDT and is controlled by another gNB within the RNA. It is natural that a paging message for MT-SDT is transmitted by the last serving cell when the DL small data arrives. However, due to UE mobility, it could be that one or more MT-SDT are triggered by the last serving cell within the RNA after the paging for MT-SDT terminated in the last serving cell or multiple MT-SDT are triggered by the last serving cell simultaneously. 
Proposal 12: RAN2 to discuss the details to support MT-SDT within the RNA.
3. Conclusion
In this contribution, we discuss the procedure of MT-SDT and provide the proposals:
Proposal 1: An indication of mt-SDT is included in the Paging message to trigger the MT-SDT procedure.
Proposal 2: UL SDT (MO-SDT) procedure can be initiated to respond to the paging for SDT.
Proposal 3: The RSRP thresholds applied for MT-SDT which may be different compared to the existing RSRP thresholds for MO-SDT are defined to determine whether to perform SDT procedure to respond to the paging for SDT.
Proposal 4: The RSRP thresholds applied for MT-SDT are either signalled within the RRCRelease message or broadcast in the cell.
Proposal 5: It is not necessary to perform carrier selection for MT-SDT and only the SDT resource on NUL carrier is applied to respond to MT-SDT.  
Proposal 6: gNB indicates, e.g. within the paging message, whether CG-SDT should be used in response to the paging for MT-SDT without selection between RACH-SDT and CG-SDT.
Proposal 7:The CG resources associated with the SSB/beam on which the SDT triggering message was received, are selected for the MT CG-SDT.
Proposal 8: The RRCResumeRequest message and some DL related control information are multiplexed and transmitted on the selected CG resources for MT-SDT if no UL data available.
Proposal 9: The downlink related control information can be transmitted within a new MAC CE.
Proposal 10: The ResumeCause for the RRCResumeRequest message shall be set to mt-Access when the UL SDT was triggered by the MT-SDT.
Proposal 11: RAN1 to discuss the detailed configuration of PUCCH resources for HARQ feedback for DL data transmission.
Proposal 12: RAN2 to discuss the details to support MT-SDT within the RNA.
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