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Introduction
Following options for the remaining issues on CBG-based (re)transmission have been approved in the email discussion [NRAH2-08]. Down-selections among options will be discussed in RAN1#90 (21-25 Aug 2017).
	  For the indicated number of CBGs per TB where “indicated” is realized by RRC, MAC, L1 signalling, the following options are considered for down-selection in RAN1#90. 
  Option 1. RRC signaling (for bit-field size)
  Option 2. L1 signaling (for indication the number of CBGs per TB) + RRC signaling (for bit-field size) 
  Option 3. both Option 1 and Option 2 
  To determine the number of CBG HARQ-ACK bits per TB, the following options are considered for down-selection in RAN1#90.
  Option 1. A UE transmits HARQ-ACK bits only for scheduled CBGs.
  “scheduled CBGs” means the CBGs scheduled in a (re)transmission
  Option 2. A UE transmits HARQ-ACK bits for indicated CBGs.
  FFS: “indicated” is realized by RRC, MAC, L1 signalling
  Option 3. both Option 1 and Option 2 by configuration
Note: Option1 and Option2 are the basis for the scheme to determine the number of feedback bits. Overhead reduction schemes can be considered. The number of actually used feedback bits can be different from the number of scheduled CBGs (Option1) or indicated CBGs (Option2). 
  For DL CBG-based (re)transmission, when information on which CBG(s) is/are (re)transmitted is configured to be included in the DCI, the following options are considered for down-selection in RAN#90.
  Option 1. TB-level NDI is jointly encoded with the information on which CBG(s) is/are (re)transmitted 
  Option 2. There is separate 1-bit bit-field for TB-level NDI.
Ø Option 3. TB-level NDI can be differently interpreted according to whether all CBGs of a TB is transmitted.
  When CBG-based retransmission is configured, TB-level HARQ-A/N is supported and at least following options can be considered for down-selection in RAN1#90. 
  Option 1. Add 1 bit upon CBG-level HARQ-ACK bits 
  Option 2. Use all NACK of CBG-level HARQ-ACK bits
  Option 3. Use different PUCCH format or PUCCH resource
  For HARQ-ACK codebook for CBG-based retransmission, the following options are considered for down-selection in RAN1#90.
  Option 1. Dynamic codebook determination for multiple PDSCHs
  Option 2. Semi-static codebook determination for multiple PDSCHs 
  Option 3. both Option 1 and Option 2 by configuration


Discussions
[bookmark: OLE_LINK1]Indicated number of CBGs
The maximum number of CBGs per TB should be indicated by RRC signaling. Then, the bit-field size for CBG indication in scheduling DCI is fixed. Additionally, HARQ-ACK feedback bit-field size can be fixed. In this case, blind detection or additional L1 signaling can be avoided.
Proposal 1:
· The maximum number of CBGs per TB is indicated by RRC signaling.

The number of CBG HARQ-ACK bits
The number of HARQ-ACK bits should be semi-statically fixed based on indicated number from RRC. In this case, payload size will not be dynamically changed so that blind detection or additional information can be avoided.
Moreover, the following working assumption from last meeting should be confirmed.
RAN1-NR#2:
	Working assumption:
· For initial transmission and retransmission, each CBG of a TB has the same set of CB(s).



In other words, CBG regrouping should be avoided. Thus, the number of HARQ-ACK bits should remain the same for both initial transmission and retransmissions except for the case of TB-level HARQ-ACK fallback.
Proposal 2:
· The number of HARQ-ACK bits is semi-statically fixed based on indicated number from RRC.

Joint-encoding of NDI and CBG indication
Initial transmission should include the whole TB. Partial transmission (i.e., transmission of some CBGs, not all the CBGs) of a TB can only be used for retransmission. Thus, TB-level NDI can be jointly encoded with the information on which CBG(s) is/are (re)transmitted.
Proposal 3:
· TB-level NDI is jointly encoded with the information on which CBG(s) is/are (re)transmitted.
TB-level HARQ-ACK
A fallback solution from CBG-level HARQ-ACK to TB-level HARQ-ACK should be supported in NR. If CBG-level HARQ-ACK bits are already used to indicate which CBGs are not received successfully, an additional TB-level NACK is not necessary. However, if all the CBGs are decoded successfully and TB CRC check is passed, 1-bit TB-level ACK can be used instead of CBG-level HARQ-ACK bits to reduce the payload size. 
Proposal 4:
· Different PUCCH format or PUCCH resource should be used to support the fallback from CBG-level HARQ-ACK to TB-level HARQ-ACK.

HARQ-ACK codebook for CBG-based retransmission
There may be ambiguities among multiple PDSCHs if dynamic codebook determination is used so that additional information like DAI is needed. Thus, semi-static codebook determination for multiple PDSCHs is preferred.
Proposal 5:
· Semi-static HARQ-ACK codebook determination for multiple PDSCHs is supported for CBG-based retransmission.

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· The maximum number of CBGs per TB is indicated by RRC signaling.
Proposal 2:
· The number of HARQ-ACK bits is semi-statically fixed based on indicated number from RRC.
Proposal 3:
· TB-level NDI is jointly encoded with the information on which CBG(s) is/are (re)transmitted.
Proposal 4:
· Different PUCCH format or PUCCH resource should be used to support the fallback from CBG-level HARQ-ACK to TB-level HARQ-ACK.
Proposal 5:
· Semi-static HARQ-ACK codebook determination for multiple PDSCHs is supported for CBG-based retransmission.
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