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Introduction
In RAN1#96bis meeting, the following were agreed for time domain allocation on configured grant type 2:
Agreement:
Select from the following additional options for type 1 and type 2 configured grant time domain resource allocation mechanism in NR by RAN1#97
· Option 1: A bitmap to selectively enable or disable configured UL transmission opportunities as per NR Rel-15 configurations.
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· [bookmark: _GoBack]Option 2: A mechanism based on multiple NR Rel-15 configurations
· FFS: Whether any further enhancement is needed to Rel-16 beyond what is being considered in the URLLC WI
· Option 3: Configuration in addition to the Rel-15 baseline of one or more of the following aspects:
· [bookmark: _Hlk7696629]Multiple offsets within an active configuration
· Duration of transmission for an offset
· Option 4: A bitmap to configure UL transmission opportunies to replace current time domain resource configuration
· FFS: A bit in the bitmap can correspond to a slot or sub-slot or group of slots
· FFS: duration of bitmap in time, e.g. 40ms
· Note: This is importing LAA AUL functionality into NR

Furthermore, in RAN1#96 meeting, the following were agreed to support CBG based transmission for configured grant transmission:
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

Regarding the interlace design for PUSCH, the following was agreed during the AH 1901 meeting:
Agreement:
For interlace transmission of at least PUSCH and PUCCH, the following PRB-based interlace design is supported for the case of 20 MHz carrier bandwidth:
a.	15 kHz SCS: M = 10 interlaces with N = 10 or 11 PRBs / interlace
b.	30 kHz SCS: M = 5 interlaces with N = 10 or 11 PRBs / interlace
Note: PRACH design to be considered separately, including multiplexing aspects with PUSCH and PUCCH

Working assumption:
· For a given SCS, the following interlace design is supported at least for PUSCH:
· Same spacing (M) between consecutive PRBs in an interlace for all interlaces regardless of carrier BW, i.e., the number of PRBs per interlace is dependent on the carrier bandwidth
· Point A is the reference for the interlace definition
· For 15 kHz SCS, M = 10 interlaces and for 30 kHz SCS, M = 5 interlaces for all bandwidths
· FFS: Interlace design for PUCCH for bandwidths greater than 20 MHz
· FFS: Whether and how partial interlace allocation is supported

In this contribution, we present our views on collision avoidance for CG transmission and CBG based transmission for CG.
Collision Avoidance in CG Transmission
In dense deployment, it may be efficient that more than one UE can be configured with the same configured grant resource. In this case, the UE competes with other UEs to access the same resource. Therefore, the UE needs to perform LBT in order to coexist with inter and intra RAT devices. In such a case, it is likelier that at least one UE performs LBT successfully and therefore gets the chance to transmit on the PUSCH resource assigned for a CG transmission. However, there is also a likelihood that more than one UE (after a successful LBT procedure) attempts to transmit on the configured grant resource and as consequence there would be collision of two or more UEs on the resource. This highlights the need for methods to enhance the reliability of configured grant transmission by means of contention resolution. 
During the study item phase, it was identified as beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions. One option for contention resolution among multiple UEs attempting to access the same configured grant resource may be based on a random backoff procedure. A UE attempting to minimize channel access time would naturally attempt to immediately access the next resource. However, this would lead to collision if multiple UEs do so (considering a successful LBT completion). A random backoff procedure among the UEs would distribute access to the multiple upcoming CG PUSCH resources instead of the immediate next resource. This would be equivalent to backing off a random number of CG resources before attempting to transmit. While this may not minimize channel access for a given UE, it does so on an average sense for a set of UEs. Each UE may be RRC-configured with the range of random backoff numbers for a single or K-repetition configured grant. 
[bookmark: _Hlk1046281]Another method for contention resolution among multiple UEs attempting to access the same CG PUSCH resource(s) is allocating a listen interval before PUSCH CG resource(s) as shown in Figure 1. In such case, in addition to whole BW LBT, a UE performs channel sensing at least across the bandwidth of the PUSCH CG resource and determine if another UE has already accessed the resource or not. By gaining such information, the UE then decides whether to access the resource or wait for another resource. The presence of such a listen interval also helps in collision avoidance between grant-based and configured grant transmission. Accordingly, the UE should be allowed to start transmission later than the starting symbol as indicated in configured grant based on LBT outcome. During the RAN1#97, four options were identified on time domain allocation for configured grant. Option 3 provides the possibility of multiple offsets within an active configured grant configuration and thus can help reducing the collision among UEs configured with the same resource.
Proposal 1: Support configuration of multiple offsets within an active configuration i.e. Option 3.
[image: ]
[bookmark: _Ref1047458]Figure 1: Randomly selected listen interval for the LBT to reduce collision among UEs configured to use the same CG PUSCH resource
CBG based (re)transmissions 
During the RAN1#96 meeting, it was agreed to support, for PUSCH transmitted using CG, CBG-based retransmission at least by using dedicated scheduled resource allocated by an UL grant. CBG based retransmissions was introduced in NR, where instead of acknowledging a TB with a single HARQ A/N bit, multiple ACK/NACK bits can be used to acknowledge the TB. This feature is targeting transmissions with large TBS, where the TB may experience different channel variation and some CBs of the TB may be received correctly while other CBs may fail the decoding process. Transmission with large TBS requires large number of resources configured to the UE (e.g. large number of RBs/symbols) and potentially high MCS. In NR-U, it is expected that the UE will operate on a minimum bandwidth of 20MHz. For 20MHz carrier BW with 15 kHz SCS, it was agreed to support 10 interlaces with 10 or 11 PRBs per interlace. In such case, if the UE is configured with one interlace, 14 symbols of PUSCH duration and a spectral efficiency of 4.5234 (maximum value in the MCS index table 2 in [1]), the transport block size will be less than 7056 bits which is less than the size of one code block. Consequently, the use of CBG based transmission in 20 MHz carrier bandwidth is not justified as the number of CBGs will be equal to 1 if the UE is allocated with one interlace. For larger carrier BW, it was agreed as a working assumption that for 15KHz, 10 interlaces with number PRBs per interlace dependent on the carrier BW will be supported. In such case, the use of CBG-based transmission is justified as the configured grant resources can be large and thus TBS can be large as well. Configuring the UE with one large TBS CG is not efficient as the UE may not need large amount of resources for every CG transmission. One possibility is to configure the UE with multiple CG configurations, each configuration can have different TBS, and thus CBG can be enabled for the large TBS CG configurations. Based on the buffer status, the UE can select the adequate CG and indicates to the network using CG-UCI the transmission parameters. We thus propose the following:
Proposal 2: Support multiple CG configurations with different transport block sizes at least for NR-U wideband operation.    
Conclusion
In this contribution, we presented our views and proposals regarding NR-U configured grant enhancements. The following are proposed:
Proposal 1: Support configuration of multiple offsets within an active configuration i.e. Option 3.
Proposal 2: Support multiple CG configurations with different transport block sizes at least for NR-U wideband operation.    
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