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Introduction
At the RAN1 #88bis meeting a working assumption on CBG-based transmission with single/multi-bit HARQ-ACK feedback was confirmed as follows
Agreements:
· Confirm the working assumption as below.
· CBG-based transmission with single/multi-bit HARQ-ACK feedback is supported in Rel-15, which shall have the following characteristics:
· Only allow CBG based (re)-transmission for the same TB of a HARQ process
· CBG can include all CB of a TB regardless of the size of the TB – In the such case, UE reports single HARQ ACK bits for the TB
· CBG can include one CB
· CBG granularity is configurable

Furthermore, it was agreed that a UE is semi-statically configured by RRC signaling for CBG-based transmission, where this CBG-based operation is independently configured for UL and DL. In this contribution we investigate CBG-based operation for UL data transmission.
Discussion
The UL CBG-based HARQ transmission is somewhat different compared to the DL scenario. A UE may be scheduled with an UL grant or it may be configured with a grant-free resource for UL transmission. Decoding failure at the gNB receiver may be caused by one of the following events:
(a) Poor channel/interference conditions
(b) Collision of UL transmissions from two or more UEs on the same physical resources
(c) Intra-UE puncturing of an ongoing UL transmission by a transmission of a different duration/type. 

For the first two cases, the UE is unaware of a possible UL transmission failure issue unless it receives a negative acknowledgement from the gNB. Therefore, at least for grant-based UL CBG-based transmission, the gNB should request a retransmission of a subset of CBGs in the UL grant. 
Proposal 1: for scheduled CBG-based UL transmission, the gNB may request a subset of CBGs in an UL grant scheduling a retransmission of a TB.
Similarly to the CBG-based DL HARQ transmission [1], two options can be considered for CBG construction, namely: 
· Option 1: the number of CBGs is semi-statically configured 
· Option 2: the CBG size in CBs is semi-statically configured. 
For Option 2 the number of CBGs varies according to the TB size. However, the CBG indication field in the UL DCI should not vary dynamically based on the TB size and/or which CBGs are requested in a retransmission of the same TB. Thus, assuming that there is a fixed CBGI field in the UL DCI, Option 1 is preferred. 
Proposal 2: for scheduled CBG-based UL transmission the number of CBGs is semi-statically configured. In addition, a CBG indication field is included in the UL grant.

In our view intra-UE puncturing is not expected to be a typical mode of operation. However, if this scenario is considered likely, prioritization of UL channels needs to be considered. 
1) Case 1: prioritization when a scheduled PUSCH partly overlaps with a grant-free PUSCH 
2) Case 2: prioritization in case of power limitation when a scheduled PUSCH does not overlap with a grant-free  PUSCH
Case 1 can be solved by implementation such that scheduled resources for a UE should not overlap with a grant free resource configured for the same UE. Prioritization in Case 2 depends on the configured waveform. For DFT-S-OFDM, a single channel is prioritized to preserve the low PAPR property. Since the PHY specification may be agnostic to service type (e.g. eMBB or URLLC) it should be specified whether or not transmission on a grant-free resource should have priority over a grant-based transmission. For CP-OFDM it may be possible to allow both transmissions if there is no UL power limitation. However, in case of power limitation, the same rule should be followed similar to the DFT-S-OFDM case.
Proposal 3: prioritization rules should be specified if collision occurs between grant-based and grant-free UL transmissions from the same UE. 
 
Conclusion
CBG-based UL HARQ transmission was discussed in this contribution as a solution to collision of UL transmissions from different UEs or from the same UE. It is proposed that 
· Proposal 1: for scheduled CBG-based UL transmission, the gNB may request a subset of CBGs in an UL grant scheduling a retransmission of a TB.
· Proposal 2: for scheduled CBG-based UL transmission the number of CBGs is semi-statically configured. In addition, a CBG indication field is included in the UL grant.
· Proposal 3: prioritization rules should be specified if collision occurs between grant-based and grant-free UL transmissions from the same UE.
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