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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#101-e meeting, regarding CG PUSCH transmission, below TPs and agreements are made:
[bookmark: _Hlk39182398]Agreement:
· Value range of the RRC parameter cg-COT-SharingList-r16 is 1709 
· The value range of the RRC parameters cg-StartingFullBW-InsideCOT-r16, cg-StartingFullBW-OutsideCOT-r16 is 7
· cg-StartingFullBW-InsideCOT-r16 SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)
· cg-StartingFullBW-OutsideCOT-r16 SEQUENCE (SIZE (1..7)) OF INTEGER (0..6)
· The value range of the RRC parameter cg-COT-SharingOffset-r16 has been agreed in RAN1#100b-e, it is confirmed that the step size is 14 symbols.

Agreement:
The maximum configurable value for cg-nrofPUSCH-InSlot-r16 can be set as 7

Agreement:
For a given shared COT, UE should provide consistent COT sharing information in multiple consecutive PUSCHs in the same UE-initiated COT.

Agreement:
Adopt TP#1 in R1-2005002 (FL summary) for TS 38.212

Agreement:
Adopt TP#2 in R1-2005002 (FL summary) for TS 38.213

Agreement:
Adopt TP#3 in R1-2005002 (FL summary) for TS 37.213

In addition, regarding RV order determination, RAN1 has not reached consensus in previous meeting. The contribution is focused on RV order determination for configured grant enhancement in Rel-16 NR-U.

Discussion
During RAN1#101-e meeting, regarding RV order determination for CG-PUSCH retransmission, there are two issues still open for further discussion.
(1) Whether RV0 is always used for the initial transmission of a TB?
(2) Whether initial transmission of a TB means the earliest transmission with successful LBT?

RV order determination for CG-PUSCH retransmission
Regarding the first issue, given that RAN2 has sent back to RAN1 the reply LS (R1-2004935) related to the RV ID selection for CG-PUSCH. Within the LS reply, RAN2 stated the following:
 
· Q1: Was this RAN2 agreement made by also accounting for the case when parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16  are configured and repK>1? In that case, does this agreement enforce the first transmission out of repK from using RV0? RAN1 finds some difficulties to implement this at least for short CG-PUSCHs.
 
RAN2 response: RAN2 did not consider repK>1 when agreeing to use RV zero for initial transmissions.
 
· Q2: In general, given that the CG-UCI includes information related to the RVID of the current CG-PUSCH, is it possible to leave the choice of RVID up to the UE implementation? Keep in mind, that 1) a reasonable UE implementation will not intentionally choose an RVID that would worsen performances, and 2) fixing for the initial transmission RV to 0 does not help gNB’s implementation, since gNB is still unaware of when the initial transmission would happen. In fact, the gNB needs to perform blind detection to determine the CG-PUSCH location, and attempt to decode CG-UCI before decoding the CG-PUSCH.
 
RAN2 response: RAN2 has agreed to let UE implementation select the RVID for all CG transmissions when cg-RetransmissionTimer is configured.
 
· Q3: Is it possible from RAN2 perspective to remove the text in square brackets in the above TP and leave the choice of RVID completely up to UE when cg-RetransmissionTimer is provided?
 
RAN2 response: RAN2 agrees to remove the text in square brackets, and leave RVID choice to the UE implementation if transmitting on CG when cg-RetransmissionTimer is configured.
 
Based on the above, we have below proposals:
Proposal 1: RV order for both initial transmission and retransmission of a TB on configured resources is completely determined by the UE.
Proposal 2: Remove the text in the below bracket in TS38.214.

-----------------------------------------------< BEGIN TEXT PROPOSAL >-------------------------------------------------
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
The procedures described in this clause apply to PUSCH transmissions of PUSCH repetition Type A with a Type 1 or Type 2 configured grant. 
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE, [except for the redundancy version of the first repetition that is set to 0]. If the parameter repK-RV is not provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, the redundancy version for uplink transmissions with a configured grant shall be set to 0. If the parameter repK-RV is provided in the configuredGrantConfig and cg-RetransmissionTimer is not provided, for the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. If a configured grant configuration is configured with Configuredgrantconfig-StartingfromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first. In addition, the UE shall terminate the repetition of a transport block in a PUSCH transmission if the UE receives a DCI format 0_1 with DFI flag provided and set to '1', and if in this DCI the UE detects ACK for the HARQ process corresponding to that transport block.
The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P. If the UE determines that, for a transmission occasion, the number of symbols available for the PUSCH transmission in a slot is smaller than transmission duration L, the UE does not transmit the PUSCH in the transmission occasion.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when K > 1, the UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Clause 11.1 of [6, TS38.213]. 
<omitted text>
-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------
Initial transmission determination for a TB on CG resource
Regarding the second issue, the main controversial point in previous RAN1 meeting is what “the first repetition” means. Does it mean “the first repetition corresponding to the first configured resource” or “the first repetition with successful LBT”? Firstly, from a UE’s perspective, it is not reasonable to establish a linkage between each RV of a TB and one of repK configured resources regardless of whether LBT for the configured resource is successful or not. Secondly, as mentioned in section 2.1, RV selection can be completely determined by the UE. The UE can select RV order on each configured resource with successful LBT test. Thirdly, CG-PUSCH carrying a TB and associated CG-UCI are prepared by the UE before the transmission occasion. In case LBT for a configured resource is successful, then the UE transmits the prepared CG-PUSCH and CG-UCI; in case LBT for a configured resource is failing, then the UE may suspend the transmission of the prepared CG-PUSCH and CG-UCI on the configured resource and attempt to transmit the prepared CG-PUSCH and CG-UCI on the next configured resource. Consequently, the “first repetition” of a TB means the first transmission with successful LBT.
Proposal 3: The transmission repetition of a TB starts from the earliest configured resource with successful LBT.
Proposal 4: Adopt below TP in TS38.214.

-----------------------------------------------< BEGIN TEXT PROPOSAL >-------------------------------------------------
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
6.1.2.3.1	Transport Block repetition for uplink transmissions of PUSCH repetition Type A with a configured grant
*** Unchanged text is omitted ***
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when the UE is configured with repK > 1, the UE shall repeat the TB across the repK consecutive slots applying the same symbol allocation in each slot, except if the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, in which case the UE repeats the TB in the repK earliest consecutive transmission occasion candidates within the same configuration. For operation with shared spectrum channel access, where the UE is provided with higher layer parameters cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16  and repK>1, the UE shall start the transmission of the first repetition in the earliest transmission occasion for which the related channel access procedure described in 37.213 is successful. A Type 1 or Type 2 PUSCH transmission with a configured grant in a slot is omitted according to the conditions in Subclause 11.1 of [6, TS38.213]. 
*** Unchanged text is omitted ***
-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------


Conclusion
In this contribution, we focus on the configured grant PUSCH transmission issues and have below proposals. 
Proposal 1: RV order for both initial transmission and retransmission of a TB on configured resources is completely determined by the UE.
Proposal 2: Remove the text in the below bracket in TS38.214.
Proposal 3: The transmission repetition of a TB starts from the earliest configured resource with successful LBT.
Proposal 4: Adopt below TP in TS38.214.
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