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1 Introduction
In RAN1 #89, the following was agreed on code block group (CBG) aspects [1]:

	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.


In this contribution, we discuss the CBG index indication by DCI.
2 Discussion
In last meeting, RAN1 agreed to indicate the CBG(s) is/are (re)transmitted by the DCI. This needs to prepare the bit field for CBG index in DCI. For initial transmission, gNB doesn’t need to indicate which CBG is transmitted by initial transmission DCI because all CBGs are transmitted. On the other hand, for retransmission, the number of transmitted CBGs will change dynamically. For example, four CBG indices are configured for a UE. To indicate which CBG is retransmitted to the UE, retransmission DCI needs to contain the bit field of four bits CBG index. Therefore, the retransmission DCI size is larger than the initial transmission DCI size. If DCI size is different, two DCI formats are needed for the initial transmission and retransmission respectively. This means UE needs two times blind decoding for two DCI formats. This is undesirable in terms of increasing the UE complexity. Therefore, RAN1 should consider a way not to increase the number of the blind decoding.
Proposal 1: RAN1 should consider a way not to increase the number of the blind decoding for the both of CBG based initial transmission and retransmission.
To keep the number of blind decoding, following two options can be considered.

· Option 1: Different DCI formats and search spaces for initial transmission and retransmission
This option uses two DCI formats for initial transmission and retransmission. This can optimize the DCI field utilization for each format. On the other hand, this needs different search spaces for initial transmission and retransmission to keep the number of blind decoding. This causes the lack of flexibility of DCI resource allocation comparison with option 2. Therefore, blocking probability would be increased more than option 2.
· Option 2: Same DCI format for initial transmission and retransmission

This option uses one DCI format for initial transmission and retransmission. This doesn’t need to separate search space for initial transmission DCI and retransmission DCI as option 1, therefore this option has more flexibility of DCI resource allocation compare with option 1. On the other hand, this needs redundant bits to be same DCI size between initial transmission and retransmission. This affects DCI overhead. To save the redundant DCI bits, reusing some bit fields for CBG index indication would be useful. As above mentioned, CBG index does not need to be indicated by initial transmission DCI because all CBGs are transmitted. On the other hand, retransmission DCI needs to contain the CBG indices. For example, the transport block size (TBS) index of retransmission is assumed to be same as the TBS index of initial transmission for soft combining. This means that the TBS index does not need to be indicated by retransmission DCI. Therefore, some DCI bits of TBS index and CBG index can be shared as in Table 1.
Table 1. Example of sharing some bit fields between initial transmission and retransmission

	
	TBS index
	CBG Index

	Initial Transmission
	Indicated by DCI
	All CBGs

	Retransmission
	Same as TBS index of initial transmission
	Indicated by DCI


As above discussion, option 1 could increase blocking probability although optimize the DCI field utilization. On the other hand, option 2 has more flexibility of DCI resource allocation compare with option 1. Although needs redundant bits to be same DCI size, some bit fields of initial transmission DCI can be reused for CBG indication for retransmission. Therefore, we propose below;
Proposal 2: NR should support the same DCI format for the both of CBG based initial transmission and retransmission.

Proposal 3: RAN1 should consider a way to reduce redundant DCI bits for CBG based retransmission.

3 Conclusions
In this contribution, we have discussed the CBG index indication by DCI. The following proposal is made:
Proposal 1: RAN1 should consider a way not to increase the number of the blind decoding for the both of CBG based initial transmission and retransmission.

Proposal 2: NR should support the same DCI format for the both of CBG based initial transmission and retransmission.

Proposal 3: RAN1 should consider a way to reduce redundant DCI bits for CBG based retransmission.
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