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1 Introduction
At RAN1#89 meeting, the following agreements were approved
Agreements:
· For DL CBG-based (re)transmission,
· Following information can be configured to be included in the same DCI:
· Which CBG(s) is/are (re)transmitted.
· Which CBG(s) is/are handled differently for soft-buffer/HARQ combining.
· FFS: whether/how UE behavior is specified, e.g., part/whole of soft-buffer of indicated CBG(s) is flushed.
· FFS: timing of CBG-based (re)transmission.
· For preemption indication;
· When configured, the indication tells the UE(s) which DL physical resources has been preempted.
· The preemption indication is transmitted using a PDCCH.
· The preemption indication is not included in the DCI that schedules the (re)transmission of the data transmission.
· FFS: the granularity of the time and/or frequency resources.
· FFS: what DCI is used.

· FFS: timing of the preemption indication.

According to the agreement, both pre-emption indication and CBG flushing indication will be supported. In this contribution, we discuss the detailed design of CBG flushing indication and UE behaviour related to the soft buffer/HARQ handling of indicated CBG(s). The details of subsequent transmission and the corresponding A/N feedback are discussed in our companied contribution [1].
2 Discussion
2.1 Design of CBG flushing indication

According to the latest online/offline discussion on CBG flushing indication, there are two options:

1. Single-bit CBG flushing indication per TB
· The single-bit CBG flushing indication instructs the victim UE to flush the previously received signal of all the scheduled CBGs within the TB.

2. N-bit CBG flushing indication per TB, e.g. 1 bit per CBG
· The N-bit CBG flushing indication instructs the victim UE to flush the previously received signal for some of scheduled CBGs within the TB.
The advantage of option 2 is that the gNB could handle different cases (i.e. CBG decoding failure due to channel fading and CBG decoding failure due to preemption) with one DCI and choose to perform flushing only for some of the scheduled CBGs. This of course comes at the cost of increasing the DCI payload size. For option 1, the gNB needs to handle the different CBG decoding failure cases with separate DCI. Option 1 is preferred.
Besides, as discussed in [2], the CBG flushing indication can be carried within a common field. This common field can be interpreted as the CBG indication/CBG flushing indication or other existing usage, e.g., MCS indication.
Proposal 1: Single-bit CBG flushing indication per TB is adopted and the CBG flushing indication instructs the victim UE to flush the previously received signal of all the scheduled CBGs within the TB.
2.2 Pre-emption indication and CBG flushing indication
The pre-emption indication (PI) is transmitted using a group-common DCI in PDCCH, while the CBG flushing indication is carried by a UE-specific DCI which is used to schedule another DL transmission.
The probability of miss detection of PDCCH is about 1%. If either one of the two indications is configured, the probability of missing the indication is about 1%. Therefore, a more robust ways is to configure the PI and the CBG flushing indication to the UE at the same time. However, the UE behaviour should be clarified when both PI and CBG flushing indication are configured. 
The indication granularity of PI is usually a block of resource. More details of this block of resource are still under discussion. The indication granularity of CBG flushing indication has not been decided as well, but it will be equal to or larger than one CBG. Considering that the maximum number of CBGs will not be very large, e.g. 4 or 8, (otherwise the bit field for CBG indication will be too large) and if one TB only contains a few CBs, the indication granularity of PI will be finer than that of the CBG flushing indication. 
When both the CBG flushing indication and PI are configured to a UE, the UE should give high priority to PI. The UE should flush the corrupted signal based on the PI and the CBG flushing indication can be used for double check.  In case of missing the detection of PI, the UE will flush the corrupted signal based on the CBG flushing indication. 
Proposal 2: The preemption indication and CBG flushing indication can be configured to the UE at the same time. 
Proposal 3: When both CBG flushing indication and PI are configured to a UE
· The UE shall flush the corrupted signal following the PI and use the CBG flushing indication for double check. 

· In case of missing the detection of PI, the UE shall flush the corrupted signal based on the CBG flushing indication. 
2.3 Flushing indication in TB-based retransmission mode
As discussed in 2.2, it should be allowed to configure the PI and CBG flushing indication at the same time. However, if the victim eMBB UE is in a TB-based retransmission mode, only the pre-emption indication is available. In this case, the probability that the pre-emption indication is missed/wrongly detected is about 1%. If 1-bit flushing indication is involved into the retransmission DCI of TB-based mode, the reliability of indications can be comparable with that of CBG-based mode. Specifically, when the pre-emption indication is detected, the victim user could handle its buffer according to the pre-emption indication. When the pre-emption indication is missed or wrongly detected (e.g. not in line with the TB flushing indication), the victim UE could flush the whole TB to avoid the buffer pollution.
Proposal 4: 1-bit TB flushing indication is involved into the retransmission DCI when the UE is in a TB-based retransmission mode.
3 Conclusion
In this contribution, the design of flushing CBG indication and UE behaviour regarding to how to flush polluted signal are considered. We have below observation and proposals:
Proposal 1: Single-bit CBG flushing indication per TB is adopted and the CBG flushing indication instructs the victim UE to flush the previously received signal of all the scheduled CBGs within the TB.
Proposal 2: The preemption indication and CBG flushing indication can be configured to the UE at the same time. 
Proposal 3: When both CBG flushing indication and PI are configured to a UE
· The UE shall flush the corrupted signal following the PI and use the CBG flushing indication for double check. 

· In case of missing the detection of PI, the UE shall flush the corrupted signal based on the CBG flushing indication. 
Proposal 4: 1-bit TB flushing indication is involved into the retransmission DCI when the UE is in a TB-based retransmission mode.
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