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Introduction
In this contribution, we discuss the scheduling order issue for NR-U HARQ.
Discussion
Based on the current description in TS 38.321 (section 5.7), if a NNK1 is indicated for one HARQ process, UE can immediately monitor the DCI for retransmission.
	1>	if a DRX group is in Active Time:
2>	monitor the PDCCH on the Serving Cells in this DRX group as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
NOTE 3:	When HARQ feedback is postponed by PDSCH-to-HARQ_feedback timing indicating a non-numerical k1 value, as specified in TS 38.213 [6], the corresponding transmission opportunity to send the DL HARQ feedback is indicated in a later PDCCH requesting the HARQ-ACK feedback.
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
3>	if the PDSCH-to-HARQ_feedback timing indicate a non-numerical k1 value as specified in TS 38.213 [6]:
4>	start the drx-RetransmissionTimerDL in the first symbol after the PDSCH transmission for the corresponding HARQ process.



However, in TS 38.214 the scheduling order is still limited that the same HARQ process cannot be transmitted before the transmission of HARQ-ACK for that HARQ process. 
	[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][bookmark: _Toc29674267][bookmark: _Toc36645497][bookmark: _Toc45810542][bookmark: _Toc60777118]5.1	UE procedure for receiving the physical downlink shared channel
For downlink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter nrofHARQ-ProcessesForPDSCH, and when no configuration is provided the UE may assume a default number of 8 processes.

A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of symbols [4] or a number of symbols indicated by subslotLengthForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority. ……


 
The scheduling order for the PDSCH with NNK1 should be included in PHY specification. Otherwise, RAN 2 mechanism cannot work.
Observation 1: Based on RAN2 specification, if a NNK1 is indicated for one HARQ process, UE can immediately monitor the DCI for retransmission.
Observation 2: Based on RAN1 specification, the HARQ process cannot be rescheduled before the transmission of previous HARQ-ACK corresponding to the same HARQ process.
Proposal: Adopt TP for the scheduling order of the PDSCH with NNK1 in RAN1 specification.

Conclusions
In this contribution, we show our views on the remaining issue of NR-U HARQ enhancements with following observations and the proposal:
Observation 1: Based on RAN2 specification, if a NNK1 is indicated for one HARQ process, UE can immediately monitor the DCI for retransmission.
Observation 2: Based on RAN1 specification, the HARQ process cannot be rescheduled before the transmission of previous HARQ-ACK corresponding to the same HARQ process.
Proposal: Adopt TP for the scheduling order of the PDSCH with NNK1 in RAN1 specification.
-------------------------------------------- Start of TP 38.214 V16.5.0 section 5.1-------------------------------------------
5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>

A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for a first PDSCH for that HARQ process, where the timing is given by Clause 9.2.3 of [6], except for a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value for the first PDSCH. In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of symbols [4] or a number of symbols indicated by subslotLengthForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority.
<Unchanged parts are omitted>
-------------------------------------------- End of TP 38.214 V16.5.0 section 5.1-------------------------------------------
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