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1. Introduction
The intention of the contribution is to discuss the open issues for CG based small data transmission.
2. Open issues
2.1. Usage and maintenance of CG-SDT timer
For the CG transmission in CG-SDT, besides the TAT timer, the following timer has been discussed so far.
· ConfiguredGrantTimer, which will be used to prohibit the new UL CG transmission with the same HARQ process
· cg-RetransmissionTimer, which will be used to trigger the UE autonomous retransmission
· CG-SDT timer, for which the usage is not clear.
According to the email discussion, it is clear that ConfiguredGrantTimer will be reused in CG-SDT. However, it seems still not clear whether and how to use the cg-RetransmissionTimer and CG-SDT in SDT.
For CG-SDT, according to the post email discussion of RAN2#116e, the understanding on the usage of CG-SDT timer seems quite divergent
· Option 1 (13/26): The UE autonomously retransmits the MAC PDU of CG-SDT upon the expiry of the “CG-SDT timer” . 
· Option 2 (11/26): The CG-SDT failure is triggered upon the expiry of the “CG-SDT timer”.
In case of LTE PUR, a similar timer (called the pur-ResponseWindowTimer) is used in MAC. The timer is restarted when anything addressed to the UE is received (i.e. addressed to PUR-RNTI). If the timer expires, the UE will indicate PUR failure to upper layers and discard the PUR resources. If we follow similar approach, then, upon the transmission on the CG-SDT resource, the UE shall monitor the downlink for any PDCCH addressed to C-RNTI or CS-RNTI and if the CG-SDT timer expires, the UE shall declare SDT failure. This means that autonomous retransmission is not possible in case of CG-SDT.
The alternative is to trigger autonomous retransmission upon expiry of this timer. In our view both options can work and RAN2 should simply select one of the options as way forward so that we can progress the work. 
There is slight majority for option 1. Also considering a common T319 similar timer can be used to trigger the SDT failure for both CG-SDT and RA-SDT, we prefer to confirm in RAN2 that the CG-SDT will be used to trigger the UE autonomous retransmission through CG resource. With the CG-SDT timer, the cg-RetransmissionTimer seems not needed in CG-SDT.
Proposal 1: CG-SDT timer will be used to trigger the UE autonomous retransmission through CG resource, while cg-RetransmissionTimer is not used in CG-SDT.

2.2. Carrier selection and BWP activation in CG-SDT
The following proposals are proposed in the email discussion based on the clear majority view.
· Proposal14: UE does not perform UL carrier reselection for subsequent CG-SDT transmission over CG-SDT resources (19/20)
· Proposal15: Once a UL carrier is selected for a specific CG-SDT transmission, the UE should perform autonomous retransmission on the same uplink carrier. (19/20)
Based on the proposals above, it can be observed that the UL transmission can only be performed on the carrier selected for initial CG transmission (i.e. for CCCH message), thus only the UL BWP on the carrier selected need to be activated.
Proposal 2: Only the UL BWP on the selected carrier will be activated in CG-SDT.
In RA-SDT, the UL carrier is selected based on the rsrp-ThresholdSSB-SUL, which is included in RACH-ConfigCommon. For CG-SDT, it is still not clear how to determine the UL carrier for CG-SDT operation in case CG resource is configured on both SUL and NUL. In the current implementation of the MAC CR, it is proposed to select the UL carrier first and the selection is based on the sdt-RSRP-ThresholdSSB-SUL. However, the value for the sdt-RSRP-ThresholdSSB-SUL is included in the RACH configuration and it is not clear whether this value is configured per RACH partition or in a common way. If the sdt-RSRP-ThresholdSSB-SUL is configured per RACH partition, then the UE would need to select the RACH partition before selecting the UL carrier. Further, since the carrier selection threshold will be configured n RACH configuration, it would be feature combination specific. So, the variable may be not SDT specific. Based on the above, the following options exist and RAN2 is proposed to select one. 
Proposal 3: For the carrier selection between NUL and SUL, RAN2 is proposed to select between the following options: 
Option 1: It is assumed that the RSRP-ThresholdSSB-SUL (i.e. the carrier selection threshold) is configured per RACH partition (in this case the RACH partition is selected before determining the carrier
Option 2: It is assumed that the RSRP-ThresholdSSB-SUL is configured in a common way (i.e. per BWP).
2.3. Resource configuration for CG based SDT
It has been agreed in RAN2 that we will focus on initial BWP for RA and CG SDT. For CG-SDT, the common configuration for initial BWP can be reused in SDT operation, but dedicated configuration for initial BWP will still be required to provide the CG resource configuration.
For the configuration of CG-SDT resource, the following two alternatives can be considered:
· Alt1: Reuse the BWP-DownlinkDedicated/BWP-UplinkDedicated, and specify in field description which IE is not applicable in CG-SDT operation.
· Alt2: Introduce a new IE for CG-SDT specifically, which only include the necessary IE for CG-SDT operation.
For the two alternatives, we are fine with either one. Considering the alternative 1 (Reuse the BWP-DownlinkDedicated /BWP-UplinkDedicated) have less impact on specs, and will be more future proof if more dedicated configuration will be allowed in the future (e.g. SRS for INACTIVE positioning), we are slight preference on alternative 1 and reuse the BWP-DownlinkDedicated/BWP-UplinkDedicated for the configuration of CG-SDT. But if majority companies prefer alternative 2, we are also fine to take the alternative 2.
Proposal 4: For the resource configuration of CG-SDT, select one structure of the following two alternatives. 
· Alt1: Reuse the BWP-DownlinkDedicated/BWP-UplinkDedicated, and specify in field description which IE is not applicable in CG-SDT operation.
· Alt2: Introduce a new IE for CG-SDT specifically, which only include the necessary IE for CG-SDT operation.

2.4. LCH restriction and CG type selection
For LCH restriction, the following agreements have been made in the previous meeting.
· LCH restrictions can be applied, re-using existing signalling, and it is up to gNB how restrictions are configured and MAC applies current specification rules)
· If LCH restriction is applied for SDT, it is applied both for CG-SDT and RA-SDT. 
According to current specs, the configuredGrantType1Allowed and allowedCG-List-r16 can be configured for each LCH. The ConfiguredGrantType1Allowed aim to indicate whether UL MAC SDUs from this logical channel can be transmitted on a configured grant type 1. And the allowedCG-List-r16 restrict the UL MAC SDUs from this logical channel can only be mapped to the indicated configured grant configuration. Therefore, one issue is:
Issue 1: Whether the configuredGrantType1Allowed and allowedCG-List-r16 should be applicable to SDT?
It has been agreed that “Small data transmission is configured by the network on a per DRB basis”, which means once a DRB is configured as SDT-DRB, then the DRB will be considered as applicable for both CG-SDT and RA-SDT. Based on the discussion so far, it seems not necessary to have finer granularity with separate SDT indication for CG-SDT and RA-SDT.
Observation 1: Once a DRB is configured as SDT-DRB, then it should be considered as applicable to both CG-SDT and RA-SDT (i.e. no separate indication is needed for RA-SDT and CG-SDT).
In addition, if the configuredGrantType1Allowed and allowedCG-List-r16 are applicable to SDT, then the LCH restriction may need to be considered in the CG type selection procedure, which will increase the complexity as well, especially considering multiple CG resource can be configured and allowedCG-List-r16 may be a subset of the SDT CG resource.
Observation 2: If the configuredGrantType1Allowed and allowedCG-List-r16 are applicable to SDT, then the LCH restriction may need to be considered in the CG type selection procedure, which may increase the overall complexity of SDT operation.
Based on the view above, to minimize the complexity, we propose to disable the  configuredGrantType1Allowed and allowedCG-List-r16 in SDT operation.
Proposal 5: ConfiguredGrantType1Allowed and allowedCG-List-r16 are not applicable in LCH restriction in SDT.

3. Conclusion and proposals
Based on the analysis above, the following observations and proposals are provided:
Usage and maintenance of CG-SDT timer
Proposal 1: CG-SDT timer will be used to trigger the UE autonomous retransmission through CG resource, while cg-RetransmissionTimer is not used in CG-SDT.

Carrier selection and BWP activation in CG-SDT
Proposal 2: Only the UL BWP on the selected carrier will be activated in CG-SDT.
Proposal 3: For the carrier selection between NUL and SUL, RAN2 is proposed to select between the following options: 
Option 1: It is assumed that the RSRP-ThresholdSSB-SUL (i.e. the carrier selection threshold) is configured per RACH partition (in this case the RACH partition is selected before determining the carrier
Option 2: It is assumed that the RSRP-ThresholdSSB-SUL is configured in a common way (i.e. per BWP).

Resource configuration for CG based SDT
Proposal 4: For the resource configuration of CG-SDT, select one structure between the following two alternatives. 
· Alt1: Reuse the BWP-DownlinkDedicated/BWP-UplinkDedicated, and specify in field description which IE is not applicable in CG-SDT operation.
· Alt2: Introduce a new IE for CG-SDT specifically, which only include the necessary IE for CG-SDT operation.

LCH restriction and CG type selection
Issue: Whether the configuredGrantType1Allowed and allowedCG-List-r16 should be applicable to SDT?
Observation 1: Once a DRB is configured as SDT-DRB, then it should be considered as applicable to both CG-SDT and RA-SDT (i.e. no separate indication is needed for RA-SDT and CG-SDT).
Observation 2: If the configuredGrantType1Allowed and allowedCG-List-r16 are applicable to SDT, then the LCH restriction may need to be considered in the CG type selection procedure, which may increase the overall complexity of SDT operation.
Proposal 5: ConfiguredGrantType1Allowed and allowedCG-List-r16 are not applicable in LCH restriction in SDT.
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