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Introduction
In RAN1 Meeting #98b, the following agreements were achieved for configured grant (CG) uplink transmission:
Agreement:
The starting time offset applied by a UE at the beginning of a transmitted burst with a CG resource at the start of the transmission burst, is RRC configured and defined as the length of a CP extension of the first symbol that is located before the configured resource 
· Regardless of SCS, the CP extension is up to 72 micro seconds with a granularity of 9 micro seconds
Agreement:
CG-UCI is mapped as per Rel-15 rules with CG-UCI having the highest priority (CG-UCI is mapped on the symbols starting after first DMRS symbol)
Agreement:
To determine the number of REs used for CG-UCI, the mechanism of beta-offset in Rel-15 NR for HARQ-ACK on CG-PUSCH is reused.
· A new RRC parameter to configure the beta-offset for CG-UCI is defined. FFS: Value range
Agreement: 
CG-UCI is included in every CG-PUSCH transmission (confirms working assumption from RAN1#98)
Agreement:
· CG-UCI, CSI-part1, CSI-part 2 can be sent on CG-PUSCH at least when CG-UCI and HARQ-ACK feedback is not multiplexed on a CG-PUSCH

In this contribution, some further considerations on configured grant uplink transmission for NR-U are discussed.
DFI design
In the last RAN1 meeting, we agreed that DFI includes at least TG level HARQ-ACK bitmap for all UL HARQ processes. While we still have an FFS to decide whether Rel.16 should support CBG level HARQ-ACK. In Rel.15 the CG was designed mainly for URLLC use case where large size TBS was not in the design scope. However, in unlicensed band, the CG provides a means to avoid UL grant, which saves one LBT on the gNB side. With such fairly different use case/motivation in mind, large TBS should not be bypassed. The CBG level retransmission can provide with much better spectrum efficiency for large TBS transmission compared with TB level retransmission. In this sense, we propose to support CBG level HARQ-ACK in Rel.16. The codebook design can reuse Rel.15.
Proposal 1: Support CBG based HARQ-ACK feedback for CG-PUSCH. 
In the last meeting, there was a left FFS point about the definition of minimum duration D for the case of slot aggregation. For slot aggregation, multiple PUSCH from the same HARQ process are transmitted over multiple slots, as shown in Fig. 1. Since the DFI only shows the HARQ process ID without further elaborating on association between Ack/Nack and multiple PUSCH. Thus, the simplest way is to assume that the HARQ-ACK is valid only the latest PUSCH ends before n-D. However, a more meaningful assumption is that among multiple slot aggregated PUSCHs, if at least one PUSCH ends before n-D and the HARQ-ACK indicates an Ack, UE shall assume the HARQ-ACK to be a valid Ack; otherwise, the UE will assume the HARQ-ACK to be invalid.
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Proposal 2: Among multiple slot aggregated PUSCHs, if at least one PUSCH ends before n-D and the HARQ-ACK indicates an Ack, UE shall assume the HARQ-ACK to be a valid Ack; otherwise, the UE will assume the HARQ-ACK to be invalid
Resource configuration 
In RAN1 meeting #98b, we have spent a lot of time discussing the way of configuring the TDRA. There are two options having been discussed: 
· Option 1: reusing Rel.16 URLLC CG configuration mechanism, including multiple active CG configurations
· Option 2: new CG configuration dedicated for NRU, and there is no multiple active multiple active CG configurations required. 
In our view, first of all, it is not clear whether Rel.16 URLLC feature can be naturally supported in NRU, or additional agreement on adopting URLLC feature in NRU is needed. If this can be confirmed, we think Rel.16 feature is enough. 
Proposal 3: If Rel.16 URLLC feature about multiple active CG configurations can be naturally supported in NRU, without additional RAN1 agreement, it is preferred to stay with option 1. 
CG-UCI
For UCI mapping on CG-PUSCH, it was agreed in RAN1 meeting #98bis that CG-UCI, CSI-part1, CSI-part 2 can be sent on CG-PUSCH at least when CG-UCI and HARQ-ACK feedback is not multiplexed on a CG-PUSCH. For the case that CG-UCI and HARQ-ACK should be present on the same CG-PUSCH, both CG-UCI and HARQ-ACK should have the highest priority, since CG-UCI should be used to demodulate CG-PUSCH, and HARQ-ACK values reflect the DL reception results, jointly encoding of CG-UCI and HARQ-ACK should be supported. In addition, all the UCI types can be transmitted on CG-PUSCH if there are enough UL resources. Rel.15 UCI mapping rules used for HARQ-ACK mapping should be reused for CG-UCI and HARQ-ACK mapping. One example of CG-UCI and HARQ-ACK mapping on CG-PUSCH can be found in the figure. 



Proposal 4: Jointly encoding of CG-UCI and HARQ-ACK following the rules of Rel-15 should be supported. 

CG in wideband operation
In CG frequency resource configuration, if a UE is configured with frequency resources in multiple LBT subband, then how does the UE perform the CG transmission is not clearly defined. According to the RAN1 agreement, for scheduled PUSCH, partial puncturing is not supported in Rel.16. However, in CG case, if the allocated frequency resources spread over multiple LBT subbands, the UE should be informed whether this WB frequency resource allocation is used for simultaneous transmission, i.e. UE transmits only if LBT successes at all the subbands. Or UE can select to transmit only one LBT subband. The latter case refers to multiple CG opportunities at LBT subband level.   
Proposal 5: It should be clarified how UE performs CG transmission if the CG frequency resource allocation is over multiple LBT subbands.  

Conclusions
In this contribution, some considerations on CG transmission for NR-U are discussed. The following proposals are made.
Proposal 1: Support CBG based HARQ-ACK feedback for CG-PUSCH. 
Proposal 2: Among multiple slot aggregated PUSCHs, if at least one PUSCH ends before n-D and the HARQ-ACK indicates an Ack, UE shall assume the HARQ-ACK to be a valid Ack; otherwise, the UE will assume the HARQ-ACK to be invalid
Proposal 3: If Rel.16 URLLC feature about multiple active CG configurations can be naturally supported in NRU, without additional RAN1 agreement, it is preferred to stay with option 1. 
Proposal 4: Jointly encoding of CG-UCI and HARQ-ACK following the rules of Rel-15 should be supported. 
Proposal 5: It should be clarified how UE performs CG transmission if the CG frequency resource allocation is over multiple LBT subbands.  
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