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1. Introduction
Small Data Transmission in RRC INACTIVE topic was discussed during the previous meetings where numerous agreements were made for CG-SDT. In this paper, we discuss remaining issues for the small data transmission with CG-based scheme.
2. Discussion on CG-SDT
2.1	CG-SSB mapping
2.1.1	Triggering for SSB re-evaluation
[bookmark: _GoBack][bookmark: OLE_LINK2][bookmark: OLE_LINK1]At RAN2#115e meeting, RAN2 agreed for the purpose of CG resource selection, UE re-evaluates the SSB for subsequent CG transmission and can initiates legacy RACH procedure if UE cannot find qualified SSB for CG-SDT resource during the subsequent new CG transmission phase. However, we think other cases are not yet considered, i.e. how to select SSB when multiple SSBs are qualified. If the first CG-SDT transmission for a HARQ process is successfully completed, the UE can select any qualified SSB for second CG-SDT transmission for another HARQ process similarly as for the first CG-SDT transmission. However, if the first CG-SDT transmission is not successful completed (i.e. retransmission can take place over DG) at SSB re-evaluation for second CG-SDT transmission for another HARQ process, it can be up to UE implementation to select any qualified SSB as well as the first CG-SDT transmission but we must keep in mind is the network cannot know it when UE reselects to a new SSB until receiving the second CG-SDT transmission associated to the new SSB successfully. Before that moment, the network may still schedule UE by DG over CS-RNTI PDCCH for first CG-SDT retransmission based on the previous selected SSB (not the new SSB). We thus think UE should keep selecting the one for first CG-SDT transmission (if it is qualified) to be aligned with network on SSB used for DG for retransmission.
Proposal1: UE shall keep selecting the previous selected SSB if it is qualified during the subsequent transmission phase. 
2.1.2	SSB re-evaluation during subsequent phase
At RAN2 #115e meeting, RAN2 agreed that UE re-evaluates the SSBs associated with CG configurations, i.e., CG-SSBs, during the subsequent CG transmission phase and can initiates legacy RACH procedure if no qualified CG-SSBs are available. However, if UE triggers legacy RACH procedure every time there are no qualified CG-SSBs, it leads to high signalling overhead and power consumption.
Observation1: It leads to high signalling overhead and power consumption if UE triggers legacy RACH procedure every time there are no qualified CG-SSBs in CG-SSB re-evaluations during the subsequent CG transmission phase.
Considering that the key functions of legacy RACH procedure are to realize TA and to assign UL grant, it is unnecessary to trigger legacy RACH just for because there are no qualified CG-SSBs. Hence, UE should trigger legacy RACH procedure only when there are no qualified CG-SSBs and it has UL data to transmit at the same time, thus reducing the signalling overhead and improving energy efficiency. 
Besides, when UE triggers legacy RACH procedure, an SSB is selected according to the SSB selection rule of legacy RACH. If the procedure is successfully completed, it means that the SS-RSRP of the SSB selected in legacy RACH is high enough. Also, the network is informed implicitly via RACH procedure of the new SSB it should use to communicate with the UE. Hence, during the following new transmissions, even though UE has no qualified CG-SSBs, the SSB selected in legacy RACH can be re-used if it is qualified (i.e. SS-RSRP of this SSB is above rsrp-ThresholdSSB), without having to trigger another legacy RACH.
Proposal2: During the subsequent CG transmission phase, UE triggers legacy RACH procedure when all the following conditions are fulfilled:
(1) UE has UL data to transmit, i.e., BSR is triggered or there is buffered data in SDT RBs;
(2) There are no qualified CG-SSBs available;
(3) The SSB selected in the previous legacy RACH is not qualified, if legacy RACH has been triggered.
If some CG-SSBs become qualified in the following CG-SSB re-evaluations, UE can still choose a CG-SSB following the current selection rule and send UL data with the corresponding CG resources.
Proposal3: When UE detects some qualified CG-SSBs back, CG-SDT resource can be used based on the CG-SSB selection rule.
If the above two proposals are agreed, it means that for the sake of PDCCH monitoring the UE always uses the last SSB it successfully indicated to the network, either via CG-SDT transmission or via RACH procedure, without having to re-indicate the applicable SSB unnecessarily.
2.1.3	Reconfiguration of CG-SSB mapping
The following has been included in the LS from RAN1 R1-2106335 for the association between SSBs and CG resources for CG-SDT
	Association between SSBs and CG resources for CG-SDT
RAN1 has further discussed the association between SSBs and CG resources for CG-SDT, and the following agreements have been achieved. RAN1 will continue working on the details of the association.
	In RAN1#104b-e
· It is RAN1’s common understanding that the CG configuration mechanism in licensed band can be reused for CG-SDT in principle.
· CG resources per CG configuration are associated with a set of SSB(s) configured by explicit signalling. 
· FFS how to define an SSB-to-PUSCH resource mapping within the CG configuration.
· FFS specific changes to the CG configuration to support the additional SSB-to-PUSCH mapping, if any.
In RAN1#105-e
· The SSB-to-PUSCH resource mapping within the CG configuration is implicitly defined. 
· The ordering of the SSB and CG PUSCH resources are to be captured in RAN1 spec. 
· A PUSCH resource refers to a transmission occasion and a DMRS resource used for PUSCH transmission
· The ordering of the SSB can reuse from the SSB-to-RO mapping
· The ordering of CG PUSCH resources can reuse from that of MsgA PUSCH as much as possible
· FFS determination of mapping ratio and association period, e.g., explicitly signaled or implicitly derived
· FFS any limitation on the combination of the parameters for CG resources






RAN1 agreed that “CG resources per CG configuration are associated with a set of SSB(s) configured by explicit signaling”. Since gNB may not map all the SSBs to CG configurations in order to reduce the number of reserved resources, it may happen that a UE may move out of the coverage of SSBs mapped with CG configurations. We think it would be beneficial to have a possibility of reconfiguring the CG-SDT resources and their mapping to SSBs during subsequent data phase of SDT to account for UE mobility within a cell. 
[bookmark: OLE_LINK82]Proposal4: The network should be able to reconfigure CG-SDT resources and the mapping between CG configuration(s) and SSBs during subsequent transmission phase of the SDT procedure.
2.2	CG configuration assistance information
In the previous R2 discussion, we have discussed on whether the same CG configuration assistance information should be sent from the UE to the network, similar to what has been done for PUR. No conclusion has been reached at that time on whether to support this. 
Nevertheless, we still think it is useful to support it since it is hard for the network to understand the characteristics of the traffic in certain cases, e.g., measurement report in positioning in RRC_INACTIVE, where the gNB is transparent for the UE's positioning session. We thus propose the following:
Proposal5: Support CG-configuration recommendation from the UE to the network for CG-SDT, with the following contents:
· Setup/Release request
· number of CG occasions
· periodicity and offset
· requested TBS
3. Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Proposal1: UE shall keep selecting the previous selected SSB if it is qualified during the subsequent transmission phase. 
Observation1: It leads to high signalling overhead and power consumption if UE triggers legacy RACH procedure every time there are no qualified CG-SSBs in CG-SSB re-evaluations during the subsequent CG transmission phase.
Proposal2: During the subsequent CG transmission phase, UE triggers legacy RACH procedure when all the following conditions are fulfilled:
(1) UE has UL data to transmit, i.e., BSR is triggered or there is buffered data in SDT RBs;
(2) There are no qualified CG-SSBs available;
(3) The SSB selected in the previous legacy RACH is not qualified, if legacy RACH has been triggered.
Proposal3: When UE detects some qualified CG-SSBs back, CG-SDT resource can be used based on the CG-SSB selection rule.
Proposal4: The network should be able to reconfigure CG-SDT resources and the mapping between CG configuration(s) and SSBs during subsequent transmission phase of the SDT procedure.
Proposal5: Support CG-configuration recommendation from the UE to the network for CG-SDT, with the following contents:
· Setup/Release request
· number of CG occasions
· periodicity and offset
· requested TBS
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