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Discussion and decision
1 Introduction
This is a re-submission of R1-1717668. In RAN1 #90 meeting, indication of pre-empted resources for CBG-based retransmission was agreed as follows [1]:
	Agreements:
· For the purpose of further discussion, we conclude following:

· For the following discussion on CBG-based retransmission, define the terms CBGTI and CBGFI as below. 
· CBGTI (CBG transmission information) means information on which CBG(s) is/are (re)transmitted and, 
· CBGFI (CBG flushing out information) means information on which CBG(s) is/are handled differently for soft-buffer/HARQ combining

· At least following is supported for DL CBG-based (re)transmission.

· A DCI includes both CBGTI and CBGFI.
· For single CW case, when N is the maximum number of CBGs configured by RRC
· N bits for CBGTI, and the other 1 bit for CBGFI
· FFS: whether re-interpret NDI as CBGFI

· FFS: whether CBGTI is re-interpreted as NDI 

· FFS: whether jointly using other field as CBGTI or CBGFI

· FFS on multiple CW case.
· At least following is supported for DL and UL CBG-based (re)transmission.

· A DCI includes CBGTI.
· For single CW case, N bits for CBGTI as configured by RRC
· FFS: whether CBGTI is re-interpreted as NDI 

· FFS: whether NDI is re-interpreted as CBGTI

· FFS: whether jointly using other field as CBGTI

· FFS on multiple CW case


Regarding CBG-based retransmission, it was agreed to use semi-static signaling to enable CBG-based retransmission as follows [2];
	Agreements:
· The UE is semi-statically configured by RRC signaling to enable CBG-based retransmission.

· The above semi-static configuration to enable CBG-based retransmission is separate for DL and UL.


This contribution considers aspects related to the indication for DL TB-based (re)transmission.
2 Discussions 
Pre-emption indication for TB-based (re)transmission

As it was agreed in the previous meetings, NR supports CBGFI (CBG flushing out information) to prevent performance degradation of eMBB due to URLLC transmission. However, the flushing indicator is not only useful for the CBG-based retransmission but also TB-based retransmission. Since there can be UEs not having CBG capability, TBFI (TB flushing out information) should also be introduced to alleviate performance impact on the eMBB UEs incurred by the pre-emption.
Figure 1 shows BLER performance of eMBB UE. If there is no indication for the pre-emption, the eMBB UE has severe performance degradation in the initial transmission (see yellow line marked with triangle) and HARQ combining is not helpful to alleviate the performance loss (see yellow line marked with rectangular). However, if TBFI is introduced, we can recover BLER performance of eMBB UE in the retransmission stage (see blue line marked with circle).
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Figure 1: BLER performance of eMBB (eMBB : Spatial multiplexing MIMO, 16QAM, rate-2/3, URLLC : SFBC).
Proposal 1: NR Supports TBFI for TB-based retransmission.

NDI and TB flushing out information
In LTE, NDI was designed to have toggling method to cover the case of DCI missing from the UE. Technically, the NDI and TBFI have the same operation, i.e. flushing out the soft buffer. However NDI and TBFI have different functionality. For example, if we assume TBFI is also defined by toggling method (i.e. toggle = flushing, untoggle = no flushing), NDI and TBFI have different value as shown in Figure 2. Thus, it is desirable to have separate bit field for NDI and TBFI.
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Figure 2: Example of NDI and TBFI

Proposal 2: TBFI is separately designed from NDI.

3 Conclusions
This contribution considered signaling aspects for DL TB-based (re)transmission, and proposes the following.
Proposal 1: Support TBFI for TB-based retransmission.

Proposal 2: TBFI is separately designed from NDI.
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