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1. Introduction
For the CG based small data transmission, the work item has the following objectives:
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]
The intention of the contribution is to discuss the detailed solutions for CG based small data transmission.
2. Open issues
2.1. SSB selection for CG transmission
For the CG transmission in SDT, the following agreements have been made in RAN2:
· An association between CG resources and SSBs is required for CG-based SDT
· A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission
· RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission. RAN2 assumes that existing mechanism can be used.    
· For initial CG transmission, UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP 	threshold.  FFS if re-evaluation for every CG transmission is necessary
For the FFS issue “if re-evaluation for every CG transmission is necessary”, considering the radio condition may change during the subsequent data transmission and different CG grant resource can be configured for different SSB, it seems useful to perform the SSB RSRP re-evaluation and CG resource selection for every CG occasion. 
Proposal 1: For each CG grant occasion in SDT, UE needs to perform the CG resource selection procedure based on the RSRP of SSB associated to the CG resource of such CG occasion.
Based on the agreement that “UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold”, if no qualified SSB can be found for such UL CG grant, the UL CG grant shall be ignored by UE (i.e. the UL CG grant will not be delivered to HARQ entity) and no MAC PDU will be generated/obtained for this UL CG grant.
Proposal 2: For each UL CG occasion in SDT, if no qualified SSB associated to the CG occasion can be found, the UL CG grant of such CG occasion shall be ignored by the UE (i.e. the UL CG grant will not be delivered to HARQ entity), and no MAC PDU will be generated/obtained for this UL CG occasion.
Once the UL CG grant is ignored, one issue is whether RACH procedure will be triggered to inform NW. Based on the analysis give in section 2.2, we think UE autonomous retransmission through CG resource should be supported, and UE is still possible to perform the CG (re)transmission in the next CG occasion. In addition, since no new MAC PDU will be generated in such case, RACH will be triggered by the pending BSR/SR if no qualified SSB can be found in a long period of time.
Observation 1: In case the UL grant is ignored due to the lack of qualified SSB, the UE can still perform UE autonomous retransmission through CG resource in the following CG occasion. And RACH can be triggered by pending BSR/SR if there is no available UL grant due to the lack of qualified SSB.
Proposal 3: No new trigger for RACH is needed for the case where CG grant is ignored due to the lack of qualified SSB.

2.2. UE autonomous retransmission through CG resource
In CG based SDT, in case the first UL CCCH message is not received by NW successfully, the SDT transmission can not be detected by NW, and no dynamic grant will be scheduled for the retransmission. 
Observation 2: In CG based SDT, the UL CCCH transmission can not be detected by NW in case the initial CG transmission fail, thus no retransmission can be scheduled by NW in such case.
Since no retransmission will be scheduled by NW in case the initial UL CG transmission fail, some kind of UE autonomous retransmission should be supported for CG based SDT. 
In Rel-16, two different schemes of autonomous retransmission method has been defined for CG in NR-U and URLLC accordingly. In NR-U, a CG-UCI is included to indicate the HARQ process ID, NDI and RVID of the transmission, and when CG is configured, gNB can feedback HARQ-ACK for UL transmission by CG-DFI. 
In the previous meeting, the feedback for CG transmission has been discussed, and it has been agreed that “RAN2 thinks that some feedback may be beneficial in case CG is used for subsequent transmission. RAN2 assumes that existing mechanism can be used”. Although the detail solution for feedback will be discussed and determined by RAN1, it can be assumed that some kind of L1 feedback will be there for CG transmission. With the L1 feedback, we think the timer based UE autonomous retransmission with CG resource should be adopted for SDT. 
In Rel-16, the timer cg-RetransmissionTimer has been introduced, and it refers to the duration after a configured grant (re)transmission of a HARQ process when the UE shall not autonomously retransmit that HARQ process. For SDT, we think a similar timer should be introduced to trigger the retransmission in SDT (FFS whether the cg-RetransmissionTimer can be reused as it is or a new timer should be used). The timer will be started once the MAC PDU to transmit has been obtained by the HARQ entity for the CG grant. If no successful feedback has been received before the expiration of the timer, the UE should consider the CG transmission fail and trigger the retransmission of the HARQ process with coming CG resources.
Proposal 4: The timer based CG retransmission mechanism should be supported in CG SDT. 
· The timer will be started once the MAC PDU to transmit has been obtained by the HARQ entity for the CG grant. 
· If successful feedback is received, the UE should stop the timer
· If no successful feedback can be received before the expiration of the timer, the UE should consider the CG transmission fail and trigger the retransmission of the HARQ process with coming CG resources.
NOTE: FFS whether cg-RetransmissionTimer can be reused directly or a new timer shall be used to minimize the impact on current specs.

2.3. Resource configuration for CG based SDT
The agreement has been made in RAN2 that “CG-SDT resource can be configured on either initial BWP or separate SDT BWP”. With this agreement, it seems more discussion is needed to clarify the following issues:
· How many BWP can be configured for SDT?
· Besides the CG resource for SDT, whether other dedicated resource (e.g. SR) can be configured for SDT?
· Whether there is any special restriction on the BWP for SDT?
For the number of BWP can be configured for SDT, considering the SDT is mainly targeted for small data transmission, it seems one SDT-BWP is sufficient. The SDT-BWP can be either a separate BWP for SDT specifically, or a BWP configured for CONNECTED mode.
Proposal 5: For each UE, only one BWP can be configured for SDT. And the SDT-BWP can be either a separate BWP for SDT specifically, or a BWP configured for CONNECTED mode (i.e. reuse one BWP for CONNECTED mode).
Based on the agreements made before, the CG resource will be associated to SSB, thus the BWP should be overlapped with SSB. In addition, considering RACH procedure may be required in some cases, the RACH resource should be configured on the SDT-BWP.
Proposal 6: The SDT-BWP should be overlapped with SSB, and RACH resource should be configured on SDT-BWP.
To minimize the impact on specs, it seems the BWP structure defined for CONNECTED mode (i.e. BWP-Downlink/BWP-Uplink) can be reused for SDT. With the current structure BWP-Downlink/BWP-Uplink, besides the CG resource for SDT, one issue is whether other dedicated resource can be configured by NW as well (e.g. SR). 
Although we have agreement “SR resource is not configured for SDT. When the BSR is triggered by SDT data, the UE will trigger RA because SR resource is not available, same as legacy” in the previous meeting, such agreement is mainly for RA-SDT. For CG-SDT, we don’t see any showstopper for the configuration of such dedicated resource (e.g. SR) in case SDT-BWP is configured. In addition, it seems more discussion will be required if we want to figure out which dedicated resource is not applicable for CG-SDT for the SDT-BWP and add such restriction accordingly in specs. To minimize the impact and avoid unnecessary discussion, we prefer to allow the configuration of dedicated resources in SDT-BWP (i.e. the same as BWP used in CONNECTED mode).
Proposal 7: The IE BWP-Downlink/BWP-Uplink will be reused for the configuration of SDT-BWP. Besides the CG resource for SDT, other dedicated resource (e.g. SR) can be configured as well, and can be used by UE during SDT once configured.


2.4. Failure detection in CG-SDT
For CG-SDT, one issue is how to detect the CG-SDT failure. In RA-SDT, a T319 similar timer will be used, and the RA-SDT failure will be declared once the timer expired. Considering the main difference between RA-SDT and CG-SDT is the initial transmission of CCCH message, and subsequent data transmission are allowed for both cases, to minimize the impact on specs, we prefer to use common solution for CG-SDT failure detection and the T319 similar timer will be used in CG-SDT as well.
Proposal 8: A timer similar to T-319 shall be used for both CG-SDT and RA-SDT. And the CG-SDT will be considered as failed once the timer expires.


3. Conclusion and proposals
Based on the analysis above, we give our observations and proposals as follow:
SSB selection for CG transmission
Proposal 1: For each CG grant occasion in SDT, UE needs to perform the CG resource selection procedure based on the RSRP of SSB associated to the CG resource of such CG occasion.
Proposal 2: For each UL CG occasion in SDT, if no qualified SSB associated to the CG occasion can be found, the UL CG grant of such CG occasion shall be ignored by the UE (i.e. the UL CG grant will not be delivered to HARQ entity), and no MAC PDU will be generated/obtained for this UL CG occasion.
Observation 1: In case the UL grant is ignored due to the lack of qualified SSB, the UE can still perform UE autonomous retransmission through CG resource in the following CG occasion. And RACH can be triggered by pending BSR/SR if there is no available UL grant due to the lack of qualified SSB.
.
Proposal 3: No new trigger for RACH is needed for the case where CG grant is ignored due to the lack of qualified SSB.

UE autonomous retransmission through CG resource
Observation 2: In CG based SDT, the UL CCCH transmission can not be detected by NW in case the initial CG transmission fail, thus no retransmission can be scheduled by NW in such case.
Proposal 4: The timer based CG retransmission mechanism should be supported in CG SDT. 
· The timer will be started once the MAC PDU to transmit has been obtained by the HARQ entity for the CG grant. 
· If successful feedback is received, the UE should stop the timer
· If no successful feedback can be received before the expiration of the timer, the UE should consider the CG transmission fail and trigger the retransmission of the HARQ process with coming CG resources.
NOTE: FFS whether cg-RetransmissionTimer can be reused directly or a new timer shall be used to minimize the impact on current specs.

Resource configuration for CG based SDT
Proposal 5: For each UE, only one BWP can be configured for SDT. And the SDT-BWP can be either a separate BWP for SDT specifically, or a BWP configured for CONNECTED mode (i.e. reuse one BWP for CONNECTED mode).
Proposal 6: The SDT-BWP should be overlapped with SSB, and RACH resource should be configured on SDT-BWP.
Proposal 7: The IE BWP-Downlink/BWP-Uplink will be reused for the configuration of SDT-BWP. Besides the CG resource for SDT, other dedicated resource (e.g. SR) can be configured as well, and can be used by UE during SDT once configured.

Failure detection in CG-SDT
Proposal 8: A timer similar to T-319 shall be used for both CG-SDT and RA-SDT. And the CG-SDT will be considered as failed once the timer expires.
4. [bookmark: _Toc18413612][bookmark: _Toc18404543][bookmark: _Toc18403976]References
[1] 





