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1 Introduction
In RAN1#89, CBG-based transmission was discussed with following agreements:
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 show our views on the design of CGB indication in DCI.
2 Discussion
As analysis in [1], semi-static configuration of the maximum number of CBGs should be supported for CBG-based transmission. With semi-static configuration, how to indicate the (re)transmitted CBGs with low DCI overhead should be considered.
· Initial transmission

For initial transmission, CBG-based transmission leads to unnecessary latency. In RAN1#88bis, “The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission” was agreed. Therefore, if some symbols/REs in one slot need to be reserved, gNB should schedule short PDSCHs, which do not map to the reserved resources, instead of a PDSCH with partial CBGs. Therefore, unless the resource is preempted by other downlink transmission, the whole TB should be transmitted in initial transmission. Furthermore, the CBG indication in DCI is unnecessary for initial transmission.
Observation 1: The whole TB should be transmitted in initial transmission, unless the resource is preempted by other transmission.
Observation 2: CBG indication in DCI is unnecessary for initial transmission when the maximum number of CBGs is semi-statically configured.
· Retransmission 

Without HARQ-ACK multiplexing, the gNB schedules CBG-based retransmission based on the ACK/NACK has been transmitted on proper resource (implicitly or explicitly indicated by DCI) by the UE. This means at least the DL grant for the initial transmission has been correctly received, hence TBS is known by the UE. Therefore, the indication of TBS in DCI for CBG-base retransmission is not necessary.
Observation 3: Without HARQ-ACK multiplexing, TBS indication in DCI is unnecessary for retransmission.

Based on the above observations, the following scheme without dedicated CBG indication field in DCI can be further studied in the case of the maximum number of CBGs is semi-statically configured:
· For initial transmission, MCS field in DCI is used to indicate modulation and coding scheme. 
· For retransmission, partial bits in MCS field are used to indicate modulation scheme, and the other bits in MCS field are used to indicate the retransmitted CBGs.
Taking 5-bit MCS (used by LTE) for an example, up to four CBGs is supported in one TB. 2 bits are reserved to indicate modulation scheme, as shown in table 1. The other bits are used to indicate the retransmitted CBGs, as shown in table 2.
Table 1: Modulation for retransmission

	2-bit to indicate modulation
	Modulation

	0, 0
	QPSK

	0, 1
	16QAM

	1, 0
	64QAM

	1, 1
	256QAM


Table 2: Scheduled CBGs
	3-bit to indicate CBGs
	Scheduled CBGs

	000
	The first CBG

	001
	The second CBG

	010
	The third CBG

	011
	The fourth CBG

	100
	The first two CBGs

	101
	The second CBG and the third CBG

	110
	The last two CBG

	111
	All CBGs


Proposal 1: Following scheme without dedicated CBG indication field in DCI can be further studied in the case of the maximum number of CBGs is semi-statically configured:
· For initial transmission, MCS field in DCI is used to indicate modulation and coding scheme. 

· For retransmission, partial bits in MCS field are used to indicate modulation scheme, and the other bits in MCS field are used to indicate the scheduled CBGs.

3 Conclusions
In this contribution, we show our views on the design of CGB indication in DCI with following observations and proposals:
Observation 1: The whole TB should be transmitted in initial transmission, unless the resource is preempted by other transmission.
Observation 2: CBG indication in DCI is unnecessary for initial transmission when the maximum number of CBGs is semi-statically configured.
Observation 3: Without HARQ-ACK multiplexing, TBS indication in DCI is unnecessary for retransmission.

Proposal 1: Following scheme without dedicated CBG indication field in DCI can be further studied in the case of the maximum number of CBGs is semi-statically configured:
· For initial transmission, MCS field in DCI is used to indicate modulation and coding scheme. 

· For retransmission, partial bits in MCS field are used to indicate modulation scheme, and the other bits in MCS field are used to indicate the scheduled CBGs.
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