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Discussion
Email discussion [88b-13] was held on CBG based retransmission, (re)-transmission of pre-empted data before/after ACK/NACK, pre-emption indication. This document describes our view on this.

The assumption on the mapping:
One codeword can contain multiple CGBs. A CGB contain multiple CBs. The codeword sequence can be expressed like following.


Then as discussed in MIMO session, our view on codeword mapping for OFDM is 
Layer  Frequency  Time
The mapping situation is like following. 


Within each OFDM symbol, frequency domain interleaving is carried out over the assigned resource. Or another possibility would be frequency domain interleaving is carried out for each CB or each CBG. We don't intend to have specific interleaving restriction in the frequency domain over the assigned resource. We currently don't assume CBG boundary and OFDM symbol boundary alignment for the mapping perspective.

PDCCH for DL URLLC resource puncturing indication:
According to the agreement until now, we see two possibilities of pre-emption indications. 
Option 1: Pre-emption indication indicates time/frequency resource.
In this option, pre-emption indication is sent via group cast manner in order to avoid separate indication of pre-emption. The pre-emption indication can be just at the beginning of the next slot. 
In this option, pre-emption indication does not imply any retransmission but just to indicate which part of time/frequency is pre-empted. UE decodes non-pre-empted CBG. HARQ ACK is sent later slot corresponding to the next slot of DL except self-contained case. Therefore, HARQ ACK corresponding to CBG(s) without pre-emption can be sent with minimum delay. The retransmission corresponding to pre-empted CGB(s) is separately sent by another PDCCH as described in the following option 2
The indication can signal only the symbols where DMRS for eMBB is not present. In case DMRS is lost by the pre-emption, UE is not required to decode correctly on the non-pre-empted CBG(s).
Option 1 pre-emption (time/frequency resource indication) is sent in the next slot of the pre-emption. The design is based on group common PDCCH. The group common PDCCH is reused from PDCCH with group common RNTI.
The merit of option 1 is, by indicating puncturing resource, the UE is at least able to response HARQ ACK corresponding to non-pre-empted CBGs. Then the subsequent retransmission can be pre-empted CGBs and Nack responded CGBs only. In this option, there is no need to have the retransmission of correctly decoded CBGs.
Option 2: Pre-emption indication indicates the impacted CBGs and retransmits CBGs.
In this option, pre-emption indication is sent via unicast PDCCH at the time of the retransmission of impacted CBs. In this sense, the pre-emption indication is incorporated to normal operation of eMBB. Which soft buffer part of CBG should be flushed is included in the indication of pre-emption indication. With this option, retransmission of impacted CBs is signalled by the same PDCCH. This PDCCH is not required to be at the next slot but can be basically in any later time after the pre-emption. Our view is option 2 pre-emption is required regardless of the support of option 1 pre-emption indicated above.
Option 2 pre-emption (the impacted CBs indication) is sent in any later timing after pre-emption. The design is based on unicast PDCCH for the retransmission. The pre-empted part of CBG soft buffer is flushed and retransmission of pre-empted part of CBG is sent.
Therefore, main FFS from our side is whether option 1 is supported or not in addition to option 2. If only option 2 is available, the network is not able to know HARQ ACK status of non-pre-empted CBGs before pre-emption indication. To transmit option 2 pre-emption indication with pre-empted CBG only before HARQ ACK status may be possible operation. The possible operation sequence is describe in the following figure.
We think at least option 2 pre-emption should be supported.
Figure 1: The sequence with pre-emption 


            


Conclusion
We discussed URLLC puncturing resource indication. Based on discussion, we propose following.
Proposal: 	Pre-emption indication indicates the impacted CBGs and retransmits CBGs. Which soft buffer of CGB needs to be flushed is indicated. The pre-emption indication is unicast PDCCH.
It is FFS whether additionally support pre-emption indication for pre-empted time/frequency resource.
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