Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG RAN WG1 #90                                       	R1-1714432
Prague, Czech Republic, 21-25 August 2017
Agenda Item:	6.1.3.3.1.2
Source:	Ericsson
Title:	On Resource Allocation in the Time Domain
Document for:	Discussion and Decision
Introduction
In RAN1#90, there was not directly agreed related to resource allocation in the time domain. In this contribution, we discuss details on this aspect.
[bookmark: _Ref178064866]Discussion
In time domain, there is larger flexibility in NR how to assign OFDM symbols for PDSCH and PUSCH transmissions than in LTE. A data transmission may occupy (almost) all OFDM symbols in a slot or, in case of a mini-slot transmission, only some of them. Data may also span multiple slots in case of slot aggregation. The way to describe the signalling will further make the concept of mini-slot and slot redundant it is more the specific length of the PDSCH and PUSCH that needs to be described. 
One possibility to handle all these possibilities in a unified way is to include information in the DCI about the PUSCH and PDSCH the starting and ending position. To limit the DCI overhead while at the same time provide some flexibility one possibility is to have e.g. 3 bits in the DCI pointing into different combinations of starting and ending positions. 
The combinations should also be aligned with OFDM symbol positions given by SFI (slot format indicator) in group common PDCCH (e.g. the combinations shown in [1]). For DL, the reference for starting and ending positions should be with respect to the first OFDM symbol of the PDCCH carrying the corresponding DCI. Some starting positions may be -ve values to accommodate the cases where PDSCH starts before the symbol in which PDCCH coreset is configured. To limit UE buffering requirements, only limited -ve values should be allowed (e.g. only -2, -1). 
If more flexibility is required, the combinations of starting and ending positions can be modified by RRC. However, at least one set of combinations should be predefined in the specifications to avoid ambiguities while reconfiguring the table. To handle slot aggregation, some of the entries in the table can indicate an ending position in a subsequent slot.  To be able to handle repetitions/slot aggregations is further described in [2].
Proposal:
· The DCI contains a bitfield that (together with RRC configuration) defines the starting and ending OFDM symbol within a slot.
Proposal:
· When slot aggregation/repetition is applied, the UE assumes the same time resource allocation in slots wherein the transmission is repeated. 
To have more efficient the signalling in DCI message it would be possible to make the bit fields in the DCI message depending on which CORESET the DCI is transmitted from. This to allow more appropriate options of configurations of the starting and stop OFDM symbols for PDSCH and PUSCH. 
Proposal
· The bitfield in the DCI message indicating the starting and ending OFDM symbol within a slot is configured separately per CORESET 
[bookmark: _Hlk490050767]Further for UL and DL in some cases there would be a need to define in which slot the transmission of PUSCH or PDSCH should occur in. Such information could either be a separate bitfield or be jointly encoded with the starting and ending position. It is noted here however that to be able to support rather long periods of UL slot there would be a need for around 4 bits to support these cases. Similar need does not strictly exist for DL as in DL a DCI message can be provided in each DL slot so for DL the information could be joint coded with the location information within the slot or a single bit could be introduced to indicate scheduling in the next preceding slot. 
Proposal:
· For PUSCH transmissions, an bitfield of up to 4 bits is introduced in the DCI message to indicate which UL slot the PUSCH is transmitted within
· [bookmark: _Hlk490050796]For PDSCH, indication of which DL slot the PDSCH is transmitted is either joint coded with the location information within the slot or a single bit could be introduced to indicate scheduling in the next preceding slot. 
Conclusion
In this contribution, we discuss resource allocation in time domain and propose the following: 
· The DCI contains a bitfield that (together with RRC configuration) defines the starting and ending OFDM symbol within a slot.
· When slot aggregation/repetition is applied, the UE assumes the same time resource allocation in slots wherein the transmission is repeated. 
· The bitfield in the DCI message indicating the starting and ending OFDM symbol within a slot is configured separately per CORESET 
· For PUSCH transmissions, a bitfield of up to 4 bits is introduced in the DCI message to indicate which UL slot the PUSCH is transmitted within
· For PDSCH, indication of which DL slot the PDSCH is transmitted is either joint coded with the location information within the slot or a single bit could be introduced to indicate scheduling in the next preceding slot 
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