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1. Introduction
At the RAN1 NR Ad-Hoc#2 meeting, following agreements were achieved [1]:
	Agreements:
· For downlink, UE can be informed about the first DMRS position of the PDSCH between the following:
· Fixed on the 3rd or 4th symbol of the slot (for, a.k.a, slot-based scheduling)
· 1st symbol of the scheduled data (for a.k.a non-slot-based scheduling)
· FFS: if special handling is needed for the case where some of the PRBs of the symbol of the scheduled data is overlapped with the other signals/channels
· FFS: When the UE is configured both slot-based scheduling and non-slot-based scheduling, the first DMRS position of the PDSCH can be changed between the 3rd or 4th symbol of the slot and 1st symbol of the scheduled data

Agreements:
· For uplink, the first DMRS position of the PUSCH is fixed relative to the start of the scheduled data.
· FFS: Additional possibility of the another fixed position relative to the start of slot
· The exact fixed position can be changed depending on the duration of the scheduled data



In this contribution, we discuss resource allocation in time-domain.
2. Time-domain resource allocation
For NR, TDD operation can be dynamic and flexible. Besides, it is important to make sure that radio resources can be dynamically shared between control and data channels. Therefore, it is important to make sure that PDSCH/PUSCH starting position and duration (or ending position) are determined dynamically. Considering the trade-off between flexibility and signaling overhead, 2 bits could be a good number as the indication field for the PDSCH/PUSCH starting position and duration.
Proposal 1:
· PDSCH starting position and duration can be indicated by the DL assignment scheduling the PDSCH.
· PUSCH starting position and duration can be indicated by the UL grant scheduling the PUSCH.
· Consider 2 bits as the indication field for the PDSCH/PUSCH starting position and duration.

The UE receiving PDSCH needs to transmit HARQ-ACK feedback on PUCCH/PUSCH. It was agreed that HARQ-ACK feedback timing/resource for a PDSCH can be dynamically indicated by the DL assignment. However, if the dynamic indication of PUSCH starting position and duration is supported as the flexible time-domain resource allocation mechanism, the relationship between time-domain resource allocation for PUSCH and PUCCH needs to be clarified. For PUCCH, following options can be considered:
Opt.1: Starting position and duration of the PUCCH carrying HARQ-ACK is semi-statically configured.
For example, whether the PUCCH is long-format or short-format, and how long duration it spans, are semi-statically configured by higher-layer. Once the HARQ-ACK feedback is indicated to a particular timing (e.g., a slot), the PUCCH transmission duration is determined by the higher-layer signalling. Starting positions/durations may not be aligned between PUCCH and PUSCH; those for PUCCH are semi-statically determined while those for PUSCH are dynamically indicated.  
Opt.2: Starting position and duration of the PUCCH carrying HARQ-ACK can be dynamically indicated by the DL assignment.
For example, whether the PUCCH is long-format or short-format and/or starting position/duration of the PUCCH transmission is/are indicated by the DL assignment as for PUSCH. This enables dynamic resource usage for PUCCH in time. In addition, for dynamic TDD, it is possible to transmit PUCCH on a flexible slot; if it is UL-centric slot, long-PUCCH is transmitted, while if it is DL-centric slot, short-PUCCH is transmitted. The granularity of time-domain indication depends on the field size of the indicator.
Opt.3: Starting position and duration of the PUCCH carrying HARQ-ACK can be dynamically indicated by an independent DCI.
This option assumes that there is a DCI specifically defined to indicate/schedule PUCCH transmission. In this case, flexible HARQ-ACK feedback is realized. However, there should be a mechanism to feedback HARQ-ACK when the UE misses the DCI indicating/scheduling the HARQ-ACK feedback. 
Comparing the above three options, option 2 would be useful. For slot-based scheduling, depending on the slot structure, the starting position and duration could be various. For non-slot-based scheduling, if the duration of a PUCCH is semi-statically configured and cannot be changed in flexible manner, the HARQ-ACK feedback on PUCCH is restrictive. However, if the flexibility of time-domain resource allocation for PUCCH is same level as that for PDSCH/PUSCH, the necessary information field is large and hence, including it in the DL assignment may result in too much overhead. As such, in case of option 2, some restriction would be necessary.
Proposal 2:
· Duration of the PUCCH carrying HARQ-ACK should be able to be determined in dynamic manner.
· For slot-based scheduling, PUCCH starting position and duration are selected from a limited set of possible combinations.
· For non-slot-based scheduling, PUCCH can start at any OFDM symbol and can take various lengths.

3. ‘Unknown’ indication by SFI for scheduled PDSCH/PUSCH 
NR supports SFI carried by group-common PDCCH. The SFI can indicate some resources are ‘Unknown’, in which case the UE shall not transmit/receive on the resource. This is useful to reserve a certain amount of resources in dynamic manner, to ensure the forward compatibility, to reserve resources for CORESET(s) for other users, etc.
The SFI indication is effective over one or multiple slots. The SFI monitoring periodicity is not necessary the same as the monitoring periodicity of PDCCH scheduling data. If the SFI indicating ‘unknown’ is received later than the timing where PDCCH scheduling data is detected, the UE shall follow the SFI indication. This effectively works to update the time-domain resource allocation for the scheduled data after sending the DCI. FFS whether the UE shall rate-match the data or puncture the resources indicated as ‘unknown’.
This improves the flexibility of scheduling in time-domain, while miss-detection of group-common PDCCH results in data decoding error with high probability. Therefore, it should be guaranteed that the network can configure whether to enable the indication overridden by a group-common PDCCH. Note that the starting position and duration of the ‘Unknown’ resources should also be configured by higher layer signaling.
Proposal 3:
· Indication of ‘unknown’ by SFI could reserve the time-domain resource in the scheduled data.

4. Conclusion
In this contribution, time-domain resource allocation was discussed and following proposals were achieved.
Proposal 1:
· PDSCH starting position and duration can be indicated by the DL assignment scheduling the PDSCH.
· PUSCH starting position and duration can be indicated by the UL grant scheduling the PUSCH.
· Consider 2 bits as the indication field for the PDSCH/PUSCH starting position and duration.
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· Duration of the PUCCH carrying HARQ-ACK should be able to be determined in dynamic manner.
· For slot-based scheduling, PUCCH starting position and duration are selected from a limited set of possible combinations.
· For non-slot-based scheduling, PUCCH can start at any OFDM symbol and can take various lengths.
Proposal 3:
· Indication of ‘unknown’ by SFI could reserve the time-domain resource in the scheduled data.
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