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Introduction
In the last few meetings, RAN1 has been discussing how to inform UE about the duration of a data transmission (i.e. time-domain resource allocation for PDSCH and PUSCH) for the new radio (NR) and reached the following agreements:
 RAN1 Agreements:
· The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission 
· FFS: the starting/ending position of the data transmission
· FFS: the indicated duration is the number of symbols
· FFS: the indicated duration is the number of slots
· FFS: the indicated duration is the numbers of symbols + slots
· FFS: in case cross-slot scheduling is used
· FFS: in case slot aggregation is used
· FFS: rate-matching details
· FFS: whether/how to specify UE behavior when the duration of a data transmission in a data channel for the UE is unknown
Agreements:
· [bookmark: OLE_LINK49][bookmark: OLE_LINK50]Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· [bookmark: OLE_LINK106][bookmark: OLE_LINK107]FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· [bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK147]FFS: combinations of data duration and granularities of data position
· [bookmark: OLE_LINK99][bookmark: OLE_LINK100]Specification supports data having frequency-selective assignment with any data duration

In this contribution, we provide some details for the time-domain resource allocation for NR.


Time-domain resource allocation scheme
RAN1 agreed that the duration of a data transmission in a data channel (PDSCH/PUSCH) can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission. The reason is that the duration of the control channel (NR-PDCCH) can be variable in the consecutive slots which makes the starting OFDM symbol for data to be also variable. In addition, it was agreed that NR specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz, and this is termed as mini-slot (or non-slot-based scheduling). Furthermore, the end of data transmission (PDSCH/PUSCH) may also vary depending on different configurations such as having PUCCH/SRS transmission at the end of the slot. Hence, it is clear that the starting and ending symbols for the data transmission (PDSCH/PUSCH) should be dynamically indicated in the PDCCH scheduling the data transmission.
One way of indicating the starting and ending OFDM symbols for the data transmission (PDSCH/PUSCH) in time domain (e.g. within slot) is to re-use the exiting LTE DL resource allocation Type 2. The resource indication value (RIV) can have a starting OFDM symbol (OSstart) and a length of contiguously allocated OFDM symbols LCOSs within a slot as follows:
if (LCOSs-1)≤ floor(NOS_slot/2) then
RIV = NOS_slot(LCOSs-1)+OSstart
else 
RIV = NOS_slot(NOS_slot-LCOSs+1)+(NOS_slot-1-OSstart)
NOS_slot is the number of OFDM symbols per slot. For 15KHz subcarrier spacing, if NOS_slot = 7OS, the number of signalling bits is given by log2(NOS_slot)(NOS_slot+1)/2 = 5bit.
Furthermore, in case of slot aggregation where a DCI schedules to multiple slots in time-domain, the starting and ending symbols for the data transmission (PDSCH/PUSCH) in all slots can be identical, hence, only number of slots are needed to be signaled for slot aggregations. In this case, it may be possible to make joint encoding of RIV for starting and ending symbols for the data transmission and number of slots for slot aggregation.
 
Proposal 1: For time-domain resource allocation for NR, consider to indicate the starting and ending OFDM symbols for the data transmission (PDSCH/PUSCH) by re-using the exiting LTE DL Type 2.
Proposal 2: For time-domain resource allocation for NR, consider to indicate the number of slots for slot aggregation. FFS how to make joint encoding of RIV for starting and ending symbols for the data transmission and number of slots for slot aggregation.


Conclusion
In this contribution, we have provided some details of the time-domain resource allocation for NR.
We have the following proposals:
Proposal 1: For time-domain resource allocation for NR, consider to indicate the starting and ending OFDM symbols for the data transmission (PDSCH/PUSCH) by re-using the exiting LTE DL Type 2.
Proposal 2: For time-domain resource allocation for NR, consider to indicate the number of slots for slot aggregation. FFS how to make joint encoding of RIV for starting and ending symbols for the data transmission and number of slots for slot aggregation.
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