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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 further discuss the small data transmission with CG-based scheme.
2. CG-based scheme
2.1 CG transmission
2.1.1 HARQ ID determination
In POST RAN2#113e email discussion, the following issues are covered: 
1. Whether to support autonomous retransmission with beam reselection for which the selected downlink beam becomes unsuitable;
2. Whether to support multiple HARQ IDs for CG-SDT.
Based on the outcome of company’s replies, it seems that many companies think both features as mentioned above should be supported for CG-SDT. Under that assumption, it will be necessary to discuss the way to go for the HARQ ID determination for CG-SDT resource as there were two types of determinations have been introduced in Rel-16: one is introduced for NR-U with UE implementation to select the HARQ ID for each CG transmission and the other is a basic feature since Rel-15 with a formula to determine the association between the each CG resource and 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 formula option is used for CG-SDT while for NR-U option it can be considered when autonomous retransmission is supported for CG-SDT. 
Proposal 1: As a baseline, the HARQ process ID formula is reused for CG-SDT for determining the association between CG resource and HARQ process ID. 
2.1.3 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.
Proposal 2: Send LS asking RAN1 to define power control mechanism for CG-based SDT.
2.1.4 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.
Proposal 3: Send LS to RAN1 requesting them to determine the UL beam aspects for CG transmission. 
2.1.5 LCP restriction for CG
In legacy, we have defined some LCP restrictions for targeting a CG configuration with a service for which the allowedCG-List sets the allowed configured grant(s) for transmission for some of logical channels. For SDT we agreed the SDT is configured on a basis of RB and it is unclear whether to resume the non-SDT RB though. If the non-SDT RB is resumed, the LCP restriction has to be configured for excluding the non-SDT data for CG-SDT. If the non-SDT RB is not resumed, the LCP restriction may be needed among SDT RBs for targeting the CG configuration (e.g. periodicity, TBS, repetition number, etc) specific for a certain logical channel.
Proposal 4: LCP restrictions for CG-SDT can be reused.
2.2 CG response
[bookmark: _GoBack]2.2.1 RNTI for PDCCH monitoring
In PUR, a PUR-RNTI is assigned to UE for receiving PDCCH for both L1 ACK/fallback feedback and grant for retransmission in the same DCI format. As can be seen in POST113-e email discussion, many companies would like to support both these possibilities for NR SDT as well. However, it should be noted that in NR SDT, subsequent transmission is also supported, which requires PDCCH monitoring from the UE. 
In RRC_CONNECTED, separate RNTIs are used for DG retransmission or L1 ACK and DG new transmission using the same DCI format (i.e. DCI Format 0_1), i.e. CS-RNTI is used for DG retransmission or L1 ACK and C-RNTI is used for DG new transmission. Since the configuration provided by RRCReconfiguration is invalid at RRC_INACTIVE, we think RAN 1 should discuss whether separate RNTIs are needed for retransmission, L1 ACK and subsequent new transmission. 
Proposal 5: Send an LS to RAN1 for whether separated RNTIs are needed for DCI for retransmission/L1 ACK and subsequent data. 
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 HARQ process ID formula is reused for CG-SDT for determining the association between CG resource and HARQ process ID. 
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: LCP restrictions for CG-SDT can be reused.
Proposal 5: Send an LS to RAN1 for whether separated RNTIs are needed for DCI for retransmission/L1 ACK and subsequent data. 
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