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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 the last meeting, a post email discussion was treated where some proposals were not discussed and postponed to the next meeting.
	R2-2103533	Report from [POST113-e][504][SDT] CG Open Issues	Huawei, HiSilicon	discussion	Rel-17	NR_SmallData_INACTIVE-Core
The following proposals need further discussion for next meeting:
Proposal8: RAN2 should further discuss whether to support CG configuration request. 
Proposal9: Release of CG-SDT configuration by system information indication is not supported. (5/21)
Proposal10: CG-SDT resource can be configured on BWPs other than initial BWP configured by system information (17/24). 
-	Nokia would like to discuss how it impacts the paging if it moves to another BWP.  Huawei explains that there is network implementation to solve this problem.  Qualcomm also sees some issues.   
Proposal11: RAN2 should further discussion whether to support autonomous retransmission for CG-SDT.
Proposal12: Support L1-ACK feedback for CG-SDT. (14/24) Send an LS to RAN1 on this.
[bookmark: _GoBack]-	Nokia doesn’t support this and there has been no motivation.  Huawei explains that subsequent transmissions are supported with CG.  This is also linked with the agreement related to the multiple HARQ processes.  ZTE asks why this is different to CG-DFI but support asking RAN1.  

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal13: UE does not select any SSB if none of the SSBs’ RSRP is above the RSRP threshold. (18/23) FFS the UE behavior when none of the SSB’s RSRP is above the threshold



In this paper, we discuss further aspects for the small data transmission with CG-based scheme.
2. CG-based scheme
2.1 HARQ ID determination
In RAN2#113bis-e, RAN2 agreed to support multiple HARQ processes for CG-SDT. With respect to that, RAN2 needs to further discuss the way for the HARQ ID determination for CG-SDT resource as there were two types of determination introduced in Rel-16: one for NR-U where the UE implementation selects the HARQ ID for each CG transmission and the other one is based on the formula from Rel-15 where each CG resource is associated with a specific HARQ ID as mentioned below.
	For configured uplink grants neither configured with harq-ProcID-Offset2 nor with cg-RetransmissionTimer, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2
where CURRENT_symbol = (SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].
[bookmark: _Hlk23499210][bookmark: _Hlk23787129]For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation select an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. The UE shall prioritize retransmissions before initial transmissions. The UE shall toggle the NDI in the CG-UCI for new transmissions and not toggle the NDI in the CG-UCI in retransmissions.


As a baseline, we think the HARQ ID determination based on the formula can be used for CG-SDT. The NR-U option can be considered if autonomous retransmission is supported for CG-SDT. 
[bookmark: OLE_LINK78]Proposal 1: As a baseline, the current HARQ process ID formula determination is reused for CG-SDT resource and HARQ process ID association. 
2.2 Power control aspects
Two types of power control schemes have been defined by RAN1: open loop and closed loop power control. For SDT, initial uplink transmission can only be based on open loop power control. Then, for subsequent uplink transmission, a closed loop power control is beneficial to improve its performance. However, which scheme is selected is rather a RAN1 issue and should be determined by RAN1.
[bookmark: OLE_LINK79]Proposal 2: Send LS asking RAN1 to define power control mechanism for CG-based SDT.
2.3 UL beam maintenance for SDT
In NR, beam operation is a critical feature. In RRC_CONNECTED, UL beam management is supported to always maintain an optimal UL beam. The network may trigger the UE to transmit SRS with different UL beams and measures all the SRS to determine the best UL beam, which can be subsequently indicated by the network for CG transmission. 
For SDT over RRC_INACTIVE, the question comes how to determine the UL beam for CG transmission in RRC_INACTIVE, e.g. whether UL beam management is introduced. From our point view there are three possible solutions to this issue:
· Option1: The network indicates the UL beam in the RRCRelease message according to the beam measurements from UE in RRC CONNECTED. In RRC INACTIVE, the UE uses the indicated UL beam for SDT. This is mainly applicable to the UEs which are rather stationary, e.g. for the smart meter scenario. 
· Option2: SRS configuration and transmission in INACTIVE is introduced. On one hand, it causes higher power consumption, but on the other hand it may improve the performance of SDT. 
· Option3: UE determines the UL beam based on UE implementation, similar to RACH. 
As this is rather a RAN1 issue, we think it should be discussed by RAN1 and an LS should be sent asking RAN1 to analyze it.
[bookmark: OLE_LINK80]Proposal 3: Send LS to RAN1 requesting them to determine the UL beam aspects for CG transmission. 
2.4 Mapping between CG resource and SSB
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]Proposal 4: 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.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]2.5 RSRP change based TA validation
[bookmark: OLE_LINK67]As RAN1 informs in the reply LS for TA validation [1], RAN1 has identified potential options for RSRP change thresholds but would like RAN2 to decide how the thresholds are configured.
	RAN1 discussed TA validation based on RSRP change criterion, and confirms that the change of RSRP could be taken as an optional criterion for determining the validity of the UL TA for CG-SDT considering the multi-beam operation. The criterion is valid only when the gNB configures RSRP change thresholds. RAN1 sees a few potential options on how the RSRP change thresholds are configured, e.g., cell level configured, or per set of SSBs configured, or configured per CG PUSCH configuration, etc. RAN1 understands this shall be studied in RAN2.



[bookmark: OLE_LINK10][bookmark: OLE_LINK11]TA depends on the distance between the network and the UE and does not depend on which cell the UE is camping at, which CG-SDT configuration the UE uses or which SSB the UE selected. Therefore, we believe the RSRP change threshold for TA validation should be configured per UE and be common for multiple CG configurations. 
[bookmark: OLE_LINK84]Proposal 5: RSRP change thresholds for TA validation are configured commonly for all CG-SDT configurations of the UE.
3. Conclusion
Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals: 
Proposal 1: As a baseline, the current HARQ process ID formula determination is reused for CG-SDT resource and HARQ process ID association. 
Proposal 2: Send LS asking RAN1 to define power control mechanism for CG-based SDT.
Proposal 3: Send LS to RAN1 requesting them to determine the UL beam aspects for CG transmission. 
Proposal 4: 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.
Proposal 5: RSRP change thresholds for TA validation are configured commonly for all CG-SDT configurations of the UE.
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