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Introduction
During the NR-U Work Item, the following agreements were made.

Agreement:
CG-UCI should at least include the following information:
· HARQ ID
· NDI
· RV
· COT sharing information, FFS details
· FFS: other information including UE ID

Agreement: 
CG-UCI is included in every CG-PUSCH transmission (confirms working assumption from RAN1#98)

Agreement:
When the UE is configured with repK > 1, repetition of a TB is mapped within a configuration in the case when an UE is configured with multiple active configurations
· The UE repeats the TB in the earliest consecutive transmission occasion candidates within the same configuration instead of consecutive slots
· The UE may drop repetition transmissions that fall into a subsequent configured period.
· The UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process.

In this contribution, we discuss remaining issues for repetition handling in the case of LBT failure on configured grant.

Discussion
In Rel-15 NR, while the RV is set to 0 in the case of non-repetition transmission, for repetition transmission the RV is set from the RV pattern “RepK-RV” configured by network. For Rel-16 NR-U configured grant, the UE can select an RV, as indicated in CG-UCI, for a corresponding PUSCH depending on the LBT outcome.
However, during Rel-16 NR-U WI phase, we have not discussed and determined UE behavior for the case of configured grant repetition.
Table 1 summarises the UE behavior of relating to the RV pattern applied for configured grant PUSCH.
Table 1. UE behaviour for RV pattern of configured grant PUSCH
	
	Rel-15 NR
	Rel-16 NR-U

	Non-repetition
	RV is set to 0.
	RV is determined by UE

	Repetition
	RV is set from “RepK-RV” configured by network
	Not decided yet



For the UE behavior in the case of configured grant repetition for NR-U, 2 alternatives could be considered.
· Alt 1. Follow Rel-15 UE behavior (RV is set from “RepK-RV” configured by network)
· Alt 2. RV on each repeated PUSCH is determined by UE
For Alt 1, specification change is not required because this functionality just follows legacy behaviour. However, for operation in unlicensed spectrum, since the RV is associated with configured grant resource in the Rel-15 specifications, PUSCH with RV = 0, which is self-decodable PUSCH, tends to be dropped when the first resource of a repetition cannot be used for configured grant PUSCH transmission due to LBT failure, causing PUSCH performance degradation. For Alt 2, the UE follows the same behaviour as the non-repetition case of Rel-16 NR-U. In this case, since the UE can choose the RV depending on LBT outcome, PUSCH performance is not degraded. Therefore, alt 2 should be supported also for configured grant repetition.
Proposal: In the case of repetition on configured grant, the RV on each repeated PUSCH should be determined by the UE.
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Figure 1. Alternative for repetition handling in the case of LBT failure

[bookmark: _GoBack]The following is a text proposal based on the above proposal. 
------------------------------------------- Start of Draft TP of 214 --------------------------------------------------
6.1.2.3.1		Transport Block repetition for uplink transmissions 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. 
If cg-RetransmissionTimer is provided, the redundancy version for uplink transmission with a configured grant is determined by the UE.
The higher layer parameter repK-RV defines the redundancy version pattern to be applied to the repetitions. 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. Otherwise 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.
------------------------------------------- End of Draft TP of 214 --------------------------------------------------
Conclusions
This contribution provides the following proposal.
Proposal: In the case of repetition on configured grant, the RV on each repeated PUSCH should be determined by the UE.
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