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Introduction
At the RAN1#88bis meeting, the following agreements were made for CBG (codeblock group) based (re)transmission. 
	Agreements:
· Confirm the working assumption as below.
· CBG-based transmission with single/multi-bit HARQ-ACK feedback is supported in Rel-15, which shall have the following characteristics:
· Only allow CBG based (re)-transmission for the same TB of a HARQ process
· CBG can include all CB of a TB regardless of the size of the TB – In the such case, UE reports single HARQ ACK bits for the TB
· CBG can include one CB
· CBG granularity is configurable



	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.



	Agreements:
· For grouping CB(s) into CBG(s), the following options can be considered.
· Option 1: With configured number of CBGs, the number of CBs in a CBG changes according to TBS.
· FFS for the case of re-transmission or the case when the number of CBs is smaller than the configured number of CBGs
· Option 2: With configured number of CBs per CBG, the number of CBGs changes according to TBS.
· Option 3: The number of CBGs and/or the number CBs per CBG are defined according to TBS.
· FFS: for the case of re-transmission
· FFS on details of each option
· FFS: CBG is approximately aligned with symbol(s)
· Other options are not precluded


Moreover, in email discussion [88b-13], we discussed CBG based (re)transmission for eMBB data, preempted data transmission/retransmission, and preemption indication. In this contribution, we focus on the CBG based retransmission and share our views on CBG based (re)transmission for eMBB data.

Discussions
[bookmark: OLE_LINK1]CBG mapping to physical resource
As discussed in RAN1, CBG based (re)transmission are going to be supported in Rel-15. The motivation of CBG based (re)transmission is that the performance degradation of eMBB data due to preempted data can be minimized and efficient usage of eMBB data resource can be achieved. Figure 1 shows one example in case that the preempted data is multiplexed with eMBB data within a slot.
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	Figure 1. One example of resource allocation of preempted data and eMBB data



In this example, one OFDM symbol is used for preempted data. As shown in this figure, preempted data is aligned with at least the OFDM boundaries. Considering the motivation, it is natural that a CBG is mapped to a minimum of one OFDM symbol to minimize the impact on eMBB data. In addition, we can assume that the preempted data is transmitted by using a mini-slot. It was agreed that the minimum number of OFDM symbols is one. Therefore, for a given TB, CBGs should be uniformly distributed in resources and should always take up an integral number of OFDM symbols.
Another benefit is that early decoding can be realized per OFDM symbol, e.g. pipelining of demodulation and channel decoding. For example, during the demodulation of the second OFDM symbol, channel decoding can start of the CBG mapped to the first OFDM symbol. For eMBB data, very large TBS should be decoded. Therefore, this solution provides 
Based on these considerations, we propose:
Proposal 1:
· For a given TB, CBGs should be uniformly distributed in resources and should always take up an integral number of OFDM symbols

Retransmission of one or more CBG(s)
Regarding the retransmission of CBG(s), physical resource can be reduced. As one of the most efficient operation from physical layer perspective, new data and retransmitted CBG(s) for a UE are multiplexed in the same slot. However, as agreed in the last meeting, MAC layer is not aware of CBG based retransmission. If this solution is applied, eMBB data of two HARQ processes can be used to one scheduling resource. This has large impact on MAC layer and potentially large effect in implementation complexity. Moreover, as mentioned by some companies in the email discussion, the retransmitted CBGs can be mapped in the less frequency resource than the initial transmission. Therefore, the special handling may not needed for retransmission of CBG(s)
Proposal 2:
· New data is not multiplexed on the resource of retransmission of CBG(s) for one UE

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· For a given TB, CBGs should be uniformly distributed in resources and should always take up an integral number of OFDM symbols

Proposal 2:
· New data is not multiplexed on the resource of retransmission of CBG(s) for one UE
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