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1 Introduction
In previous RAN1 meeting [1], the following agreement were reached:
Agreement:
For PUSCH transmitted using CG, CBG-based retransmission is supported at least by using dedicated scheduled resource allocated by an UL grant.
· FFS: CBG-based retransmission using a configured grant
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements

Agreement:
For initial transmission on configured grant resource, HARQ retransmission on configured grant resource upon configured grant timer expiration (assume NACK if no ACK is received) is supported
· Note: Include this agreement in an LS to RAN2 informing them of relevant RAN1 agreements

Agreement:
When a UE initiates a channel occupancy with a transmission using a configured grant, it can signal at least the following
· The duration that the gNB is allowed to transmit in the channel occupancy initiated by the UE
· FFS: 
· How the duration is signalled
· Whether the UE should signal continued use of the COT for its own transmissions
· LBT priority class

And some topics are also under discussion in [2]. In this contribution, we discuss the enhancement of configured grants in NRU. 
2 Discussion on configured grant in NR-U
2.1 Configured grant resource configuration in time domain 
In FeLAA AUL, resource configuration in time domain is configured by bitmap. Bitmap is more flexible that configured grant allocation approach in Rel-15 NR. On unlicensed band, transmission burst to access channel is beneficial as the channel is shared by equipment and periodic access to channel may lose the chance after the successful LBT. Configuring time domain continuous resource pools for configured grant transmission on unlicensed band is fit for the feature of unlicensed band and bitmap is a flexible approach to this configuration.
Multiple UEs may configure the same resources for configured grant transmission, so some offsets is generated randomly by each UEs for conflict avoidance. Meanwhile, scheduled UE can have higher priority than configured grant UE through the offsets. However, if every slot must have the offsets, i.e. configured grant UE cannot transmit continuously on multiple slots, it is not for unlicensed channel access and the performance will reduce. On the other hand, if configured grant UE can transmit continuously on multiple TTI, it may block scheduled uplink UE or gNB which is not expected to happen. Besides bitmap of configured grant resources, some additional information of offset slot should also be indicated, i.e. the configured grant transmission on the special slot must have offset at the front of slot no matter if it has transmission on the previous slot.
The granularity of bitmap should be per slot, as one slot is the basic unit for scheduling and more flexible for transmission. However, as LBT must be done at the switching point between configured grant uplink resources and scheduled resources, it will reduce performance by frequent switching. It is up to gNB implementation and expected not frequent switching between configured grant resources and others in time domain.
Proposal 1: Bitmap is adopted for configured grant resource configuration in time domain. The granularity of bitmap should be per slot.
2.2 Multiple starting position of configured grant transmission
For multiple starting position of configured grant transmission, even though there are no grants to schedule uplink transmission, the mechanism of multiple starting position due to LBT is the same as scheduled PUSCH transmission. The difference of scheduled and configured grant transmission is that the CG-UCI will indicate the configured grant special control information to gNB. If the multiple starting position has no influence on CG-UCI transmission, it should be the same as scheduled case.
For COT sharing of configured grant transmission, the last symbol is punctured in FeLAA. However, the puncture has less decoding performance than rate matching if the punctured slot is known before generating signal of that slot. It depends the signalling of COT sharing of last symbol, and rate matching of last symbol is beneficial if no transmission on the last symbol can be known before.
Proposal 2: Multiple starting position of configured grant transmission based on the outcome of LBT should be the same as scheduled transmission case.
2.3 CG-UCI
UCI and PUSCH multiplexing has been identified in NR spec. For UCI and PUSCH multiplexing, RE resources containing UCI is calculated based on MCS of PUSCH and beta value of UCI priority. Different UE should have different MCS due to different channel condition, it leads to different CG-UCI resources for configured grant transmission sharing the same resources pool when reusing NR mechanism. If the MCS information depends on CG-UCI, it goes to circulation, i.e. we need CG-UCI to determine MCS and we need MCS to decoding CG-UCI.
There are two options to solve the issue, one is that MCS determination does not depend on CG-UCI, e.g. it can be determined by DMRS detection. Another is that CG-UCI detection does not depend on MCS of transmitted UE, i.e. predefined or configured MCS is used for the detection of CG-UCI.
Proposal 3: CG-UCI detection should not depend on the MCS of transmitted UE.
3 Summary
In this contribution, we have the following proposals:
Proposal 1: Bitmap is adopted for configured grant resource configuration in time domain. The granularity of bitmap should be per slot.
Proposal 2: Multiple starting position of configured grant transmission based on the outcome of LBT should be the same as scheduled transmission case.
Proposal 3: CG-UCI detection should not depend on the MCS of transmitted UE.
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