[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG1 NR Ad Hoc #2	R1-1710996
Qingdao, P.R. China, June 27-30, 2017

Agenda item:		5.1.3.3.4.2
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Source:	Nokia, Alcatel-Lucent Shanghai Bell 
Title:	DL control signalling for CBG-based transmissions
Document for:		Discussion and Decision
1	Introduction
This contribution relates to the downlink signalling for code-block group based transmissions. The following agreement was made in the previous RAN1 meetings:
Agreements: (RAN1 #88bis)
· 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: (RAN1 #88bis)
· 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: (RAN1 #89)
· 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.

2	DCI for CBG based transmission
When the UE is configured with CBG-based transmissions, the DCI needs to carry a bit per CBG indicating which CBG is included. The number of CBGs may be configurable and if so, the number of bits in the DCI can be adapted to the number of configured CBGs.
Proposal #1: When CBG transmissions are configured, for retransmissions the DCI carries a CBG presence field that has as many bits as the configured number of CBGs. Each bit indicates whether or not the corresponding CBG is present in the transmission.

According to the RAN1#89 agreement, the same DCI that carries the CBG-based transmission is also carrying indication of how to handle the combining of the retransmitted CBGs. If the network knows that at least some of the CBGs were originally not transmitted at all, e.g. due to pre-emption, then the DCI can indicate that the retramnsmitted information should not be combined with the previous transmission attempt. One could foresee transmitting this combining indication bit independently for each CBG, for a group of CBGs or having just one common bit for all retransmitted CBGs. Assuming a fairly low initial transmission BLER and a fairly low probability for pre-emption, optimizing the CBG based retransmission for cases where the pre-emption happens and some of the non-punctured CBs were also in error may not justify the additional DCI overhead of per-CBG combining indication. Thus a more straight forward low-overhead solution is to indicate with a single bit whether the retransmission is soft-combinable with the previous attempt(s), or if the soft-buffer should be flushed on those CBGs. Further, if a network wishes to optimize for this particular case, it is possible to transmit the punctured CBGs in one transmission attempt and indicate buffer flushing and transmit the non-puctured but failed CBGs in another transmission attempt and indicate that the transmission is combinable.
Proposal #2: When CBG transmissions are configured, for retransmissions the DCI carries a single bit indicating whether the CBGs being transmitted are soft-combinable with the previous transmission(s), or if the soft buffer related to these CBGs should be flushed.
3	Conclusions
In this contribution the following proposals related to the number Downlink Control Information for CBG based transmissions are made:  
Proposal #1: When CBG transmissions are configured, for retransmissions the DCI carries a CBG presence field that has as many bits as the configured number of CBGs. Each bit indicates whether or not the corresponding CBG is present in the transmission.
[bookmark: _GoBack]Proposal #2: When CBG transmissions are configured, for retransmissions the DCI carries a single bit indicating whether the CBGs being transmitted are soft-combinable with the previous transmission(s), or if the soft buffer related to these CBGs should be flushed.
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