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1. Introduction

The contribution discusses the maximum number of TB per UL HARQ process in NR.
2. Discussion

RAN2 made the following agreements on HARQ last RAN2 meeting [1]:
Agreements on HARQ:

-
RAN2 aims to make the L1 HARQ feedback transmission scheme (PUCCH, mapped to PUSCH, timing) transparent to MAC specification.
-
Working assumption: One HARQ entity should only serve one carrier. 

-
HARQ information shall at least include the NDI, TBS, RV, and HARQ Process ID
-
A UE not using DL spatial multiplexing shall expect at most one TB per HARQ process.
-
A UE can transmit at most one TB per UL HARQ process per TTI.
The last yellow-highlighted agreement above comes from LTE principle. That is, at the beginning of LTE, RAN2 assumes uplink HARQ is synchronous, and thus DCI does not have to include the HARQ process ID, and in case of spatial multiplexing, separate HARQ process was assumed [2].
	8
Physical uplink shared channel related procedures

…
For a non-BL/CE UE, and for FDD and transmission mode 1 and a cell that is not a LAA SCell, there shall be 8 uplink HARQ processes per serving cell for non-subframe bundling operation, i.e. normal HARQ operation, and 3 uplink HARQ processes for subframe bundling operation when parameter e-HARQ-Pattern-r12 is set to TRUE and 4 uplink HARQ processes for subframe bundling operation otherwise. For a non-BL/CE UE, and for FDD and transmission mode 2 and a cell that is not a LAA SCell, there shall be 16 uplink HARQ processes per serving cell for non-subframe bundling operation and there are two HARQ processes associated with a given subframe as described in [8]. The subframe bundling operation is configured by the parameter ttiBundling provided by higher layers.
…


However in DL for LTE, the number of HARQ process does NOT depend on the transmission mode, and thus it is always 8 in FDD (in most cases) [2].
	7
Physical downlink shared channel related procedures

…
For FDD, 

-
if the UE supports ce-pdsch-tenProcesses and is configured with CEModeA and higher layer parameter ce-pdsch-tenProcesses-config set to ‘On’ there shall be a maximum of 10 downlink HARQ processes per serving cell; 

-
otherwise, there shall be a maximum of 8 downlink HARQ processes per serving cell. 


That is, for DL in LTE, the same HARQ process is shared when spatial multiplexing is used, and the DCI for DL carries one HARQ process number. However with the agreement 'A UE can transmit at most one TB per UL HARQ process per TTI.' last meeting, DCI for NR should carry two HARQ process IDs if two TBs are transmitted in the same TTI.
Observation 1: From the last agreement, DCI for UL in NR should carry two HARQ process IDs if two TBs are transmitted in the same TTI.
Since RAN1 and RAN2 only consider asynchronous HARQ for both DL and UL for NR, we may have the same principle for both DL and UL. That is, same HARQ process ID is shared when two TBs are transmitted at the same TTI even for UL.
Proposal 1: A single HARQ process supports one TB when the physical layer is not configured for downlink/uplink spatial multiplexing.

Proposal 2: A single HARQ process supports one or two TBs when the physical layer is not configured for downlink/uplink spatial multiplexing.

3. Conclusion
Observation 1: From the last agreement, DCI for UL in NR should carry two HARQ process IDs if two TBs are transmitted in the same TTI.

Proposal 1: A single HARQ process supports one TB when the physical layer is not configured for downlink/uplink spatial multiplexing.

Proposal 2: A single HARQ process supports one or two TBs when the physical layer is not configured for downlink/uplink spatial multiplexing.
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