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1 Introduction
During the last RAN1#89 [1] meeting, the following agreements have been made:
	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.




In this contribution, we present our view on the soft buffer handling related to CBG initial- and retransmissions. 
2 Discussion
In RAN1#89 it was agreed that in conjunction with the CBG (re)-transmissions it is specified which CBG(s) is/are handled differently for soft-buffer/HARQ combining. It is FFS whether and how any UE needs to be specified, e.g. part/whole of soft-buffer of indicated CBG(s) is flushed.
Initial TB scheduling:
In our view, an initial transmission should always be scheduled with all CBG(s) of the TB. In other words no partial TB should be allowed to be scheduled as an initial transmission.
Proposal 1: The scheduling of an initial transmission of a TB includes all CBG(s).  
Thus, when an initial TB is scheduled, all CBG(s) are supposed to contain new data and all the soft-buffers are flushed.
Proposal 2: Upon detection of new data for the TB, all the soft-buffers of all CBG(s) are flushed.
(Re)-transmission of CBG(s):
When one or some CBGs have not been decoded correctly, the sends a “Nack” for the concerned CBG(s) back to the UE. The decoding error could have happened due to two reasons: a) interference or noise has corrupted the data reception or b) the CBG(s) had been pre-empted.
In case a) the gNB does not know about the quality of the received data that is stored in the soft-buffer of the corrupted CBGs. In such case a combining with re-transmitted CBGs is preferred. In case b), the gNB itself has pre-empted the CBGs. The soft-buffer does not contain useful information and should be flushed when the CBG is scheduled again.
Observation 1: Flushing the soft-buffer of some CBG(s) forming the TB only is useful when the gNB “knows” that these CBGs contain non-meaningful information, i.e. in the case of pre-emption.
This is illustrated below in Figure 1 for the examples of noise, pre-emption and a mix of both noise and pre-emption. 
[image: ]
Figure 1 – Illustration for CBG (re)-transmissions. In case a) no pre-emption has occurred, the combining the soft-buffers would make sense, in case b) combining the CBG1 has been pre-empted, the soft buffer could be flushed and in case c) it would make sense to combine CBG2 and to flush CBG1.
Only for the case of pre-emption it makes sense to flush the soft-buffer when scheduling the (re)-transmission. The question is then if a CBG-specific soft-buffer handling should be included in the DCI scheduling the CBG (re)-transmission. It is our view that this is not necessary, because:
· Pre-emption is more likely performed only at low frequencies. At least, for high frequencies we see no need to include CBG-specific soft-buffer handling in the DCI
· A CBG specific soft buffer handling only could be useful for the case when some CBGs of a slot are pre-empted and should not be combined, whereas others are corrupted by noise/interference and a combining would make sense. However, this is a scenario that is going to happen very seldom and we should not spent extra control bits on it.
· A pre-emption indication signal in granularity of physical resources has been agreed. The UE can deduce its slot buffer handling from that signal.   
Observation 2: There is no need to indicate a CBG specific slot-buffer handling in the DCI scheduling the CBG (re)-transmission.
Proposal 3: For a case of a CBG (re)-transmission, the UE should assume to combine the soft-buffer with previously sent CBGs. Only for the case of new data indicated in the DCI scheduling the whole TB, the slot-buffer shall be flushed.
The above proposal does not mean that pre-empted CBGs also have to be combined. It only says that the DCI scheduling the CBG shall not make a difference between a pre-empted CBG and a that is re-transmitted.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 4: The DCI scheduling a CBG is the same regardless, if the transmitted CBG previously has been pre-empted or if it is re-transmitted.
Pre-emption indication 
The UE can be configured to detect the pre-emption indication which gives information about the pre-empted resources. It is up to UE implementation how to use the pre-emption indication signal. One possibility could be to flush the soft-buffers impacted by the pre-emption.
Proposal 5: The UE behaviour upon detection of the pre-emption indication does not need to be specified. It is up to implementation. The UE could flush the CBG soft-buffer being impacted by the pre-emption. 
3 Conclusion
In this contribution we have discussed the CBG slot buffer handling and the UE behavior upon reception of preemption indication. We make the following proposals and observations.
Proposal 1: The scheduling of an initial transmission of a TB includes all CBG(s).
Proposal 2: Upon detection of new data for the TB, all the soft-buffers of all CBG(s) are flushed.
Observation 1: Flushing the soft-buffer of some CBG(s) forming the TB only is useful when the gNB “knows” that these CBGs contain non-meaningful information, i.e. in the case of pre-emption.
Observation 2: There is no need to indicate a CBG specific slot-buffer handling in the DCI scheduling the CBG (re)-transmission.
Proposal 3: For a case of a CBG (re)-transmission, the UE should assume to combine the soft-buffer with previously sent CBGs. Only for the case of new data indicated in the DCI scheduling the whole TB, the slot-buffer shall be flushed.
Proposal 4: The DCI scheduling a CBG is the same regardless, if the transmitted CBG previously has been pre-empted or if it is re-transmitted.
Proposal 5: The UE behaviour upon detection of the pre-emption indication does not need to be specified. It is up to implementation. The UE could flush the CBG soft-buffer being impacted by the pre-emption.
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