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1. Overall Description:


RAN1 discussed the RAN2 chairmen contribution on NR topics requiring coordination between RAN1 and RAN2 [R1-1711642]. This LS provides the current RAN1 status regarding the point #3 of the contribution:
3 - UL/DL HARQ: RAN2 would like to receive input on e.g. the impact due to multiple numerologies, HARQ retransmission across numerologies, any other differences compared to LTE, etc. Initial input from RAN1 before the August WG meeting is preferable
The following list characterizes the RAN1 status of the NR HARQ operation
· DL HARQ

· Asynchronous HARQ, i.e. the retransmission timing is up to the gNB

· The maximum number of HARQ processes is 8 or 16 processes, down selection to one value expected
· The HARQ-ACK timing can be indicated in the DCI

· HARQ-ACK feedback of multiple downlink CCs (including CCs of different numerologies) can be mapped on one uplink PUCCH/PUSCH.

· HARQ-ACK feedback of several downlink TBs can be mapped on one uplink PUCCH/PUSCH
· The retransmissions can occupy a different frequency allocation than the initial transmission (Note that this is supported in LTE)
· The (Re-)transmission durations of a given TB may in some cases not be the same

· RAN1 has not concluded on whether the (Re-)transmissions of a given TB can have a mix of ‘full-slot’ transmissions and transmissions that may be initiated freely at any symbol in the slot (sometimes referred to as ‘mini-slots’) 
· One TB is mapped to one DL carrier only

· Retransmissions of a TB can only take place on the same carrier in which the initial transmission of the TB took place

· RAN1 has taken the working assumption that in Rel.15 retransmissions of a TB can only take place using the same OFDM numerology with which the initial transmission of the TB took place
· UL HARQ (grant based)
· Asynchronous HARQ, i.e. the retransmission timing is up to the gNB

· Number of HARQ processes is FFS

· No specific HARQ-ACK feedback signal, each retransmission is scheduled with an uplink grant on DCI
· The retransmissions can occupy a different frequency allocation than the initial transmission (Note that this is supported in LTE)
· The (Re-)transmission durations of a given TB may in some cases not be the same

· One TB is mapped to one DL carrier only

· Retransmissions of a TB can only take place on the same carrier in which the initial transmission of the TB took place

· RAN1 has taken the working assumption that in Rel.15 retransmissions of a TB can only take place using the same OFDM numerology with which the initial transmission of the TB took place
· Code-block group based retransmissions and pre-emption indication

· CBG-based retransmissions allow for HARQ retransmissions to only carry those code blocks the UE did not decode correctly

· Pre-emption indication allows the gNB to indicate to the UE that some physical layer resources did not carry the part of the TB indicated in the resource assignment (e.g. were pre-empted by a short URLLC transmission)
· Under current RAN1 understanding that RAN2 can proceed with the HARQ design without taking into account the progress of CBG retransmissions and pre-emption indication.

· RAN1 will strive for making CBG retransmissions and pre-emption indication not visible to MAC layer.
2. Actions:

To RAN2
RAN1 would like ask RAN2 to take the above RAN1 agreements and working assumptions on HARQ into account.
3. Date of Next TSG-RAN WG1 Meetings:


TSG RAN WG1 Meeting #90
21 – 25 August 2017 

Prague, CZ

TSG RAN WG1 NR Ad hoc #3
18 – 21 September 2017 
Nagoya, Japan

TSG RAN WG1 Meeting #90bis
9 – 13 October 2017 

Prague, CZ

