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Introduction
In RAN1#adhoc, the following agreements were made and a new mechanism for DL data reception and HARQ feedback transmission was introduced [1].
	Agreement:
RRC parameter dl-DataToUL-ACK supports a value that can be signaled by PDSCH-to-HARQ-timing-indicator, which indicates that the UE needs to store the HARQ A/N feedback result for the corresponding PDSCH, and which does not provide any timing for the transmission of this HARQ A/N feedback result

Agreement:
For enabling multiple opportunities for HARQ A/N transmission and for cross-COT HARQ-ACK feedback, at least the following is supported:
· gNB requests/triggers feedback for PDSCH from earlier COT(s) or additional reporting of earlier HARQ feedback, where the exact HARQ feedback timing and resource is provided to the UE in another DCI (in the same or in another COT)



In this paper, we discuss some potential MAC impacts with cross-COT HARQ feedback based on the above agreement for NR-U and provide our considerations.
Cross-COT HARQ feedback
In Rel-15, one DCI was used to allocate both PDSCH resource for DL data reception and PUCCH resource for HARQ feedback transmission of the DL data. In R16 NR-U, based on RAN1 agreement [1], a new mechanism for DL data reception and HARQ feedback transmission was introduced for cross-COT (channel occupancy time) DL data reception and HARQ feedback transmission, i.e. separated DCIs for PDSCH allocation and PUCCH allocation for HARQ feedback are introduced, i.e. the first DCI is transmitted within one COT and used to allocate resource for PDSCH while the second DCI is transmitted within the other COT and used to allocated resource for HARQ feedback on PUCCH. This mechanism can be applicable to both DL dynamic scheduling and DL SPS for NR-U. One example is showed in figure 1.
Furthermore, from the gNB side, the delay between the first DCI transmission and the second DCI transmission is uncertain due to gNB LBT outcome. If there is lots of other devices (e.g. wifi node) near gNB are attempting to transmit data too, the delay may be larger. 
Observation: The delay between the first DCI transmission and the second DCI transmission is uncertain due to gNB LBT outcome.


Figure 1: cross-COT between DL data reception and HARQ feedback transmission

BWP with cross-COT HARQ feedback
In TS 38.321 [2], bwp-InactivityTimer can be started or restarted when a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment for PDSCH or uplink grant for PUSCH is received on the active BWP as below.
	[xxxx]
The MAC entity shall for each activated Serving Cell configured with bwp-InactivityTimer:
1>	if the defaultDownlinkBWP-Id is configured, and the active DL BWP is not the BWP indicated by the defaultDownlinkBWP-Id; or
1>	if the defaultDownlinkBWP-Id is not configured, and the active DL BWP is not the initialDownlinkBWP:
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received for the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing Random Access procedure associated with this Serving Cell; or
3>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
4>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
[xxxx]


For the first DCI, it includes a downlink assignment and can be addressed to C-RNTI or CS-RNTI. To avoid early BWP switching due to expiry of bwp-InactivityTimer, we believe that the bwp-InactivityTimer should be started or restarted as Rel-15 when 
· the first DCI is received on active BWP; and 
· there is no ongoing Random Access procedure associated with this Serving Cell or the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI.
Proposal 1: bwp-InactivityTimer should be started/restarted when DCI providing PDSCH allocation while not including any timing for the transmission of HARQ A/N feedback result is received on active BWP
For the second DCI, it includes resource allocation for PUCCH other than PUSCH (this is different from Rel-15 uplink grant because Rel-15 uplink grant is used to allocate resource for PUSCH transmission). Since COT for HARQ feedback transmission may be far late from the previous COT for DL data reception due to temporary gNB LBT failure after the end of previous COT for DL data transmission, to avoid early BWP switching due to expiry of bwp-InactivityTimer, we believe that bwp-InactivityTimer should be started or restarted when
· the second DCI is received on active BWP; and
· there is no ongoing Random Access procedure associated with this Serving Cell or the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI.

Proposal 2: bwp-InactivityTimer should be started/restarted when DCI providing timing for the transmission of HARQ A/N feedback result is received on active BWP.
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Based on the discussion, we have the following observation: 
Observation: the delay between the first DCI transmission and the second DCI transmission is uncertain due to gNB LBT outcome.
Based on the discussion we propose the following:
Proposal 1: bwp-InactivityTimer should be started/restarted when DCI providing PDSCH allocation while not including any timing for the transmission of HARQ A/N feedback result is received on active BWP
Proposal 2: bwp-InactivityTimer should be started/restarted when DCI providing timing for the transmission of HARQ A/N feedback result is received on active BWP.
References
1. [bookmark: _Ref513478584]RAN1#adhoc chairman notes
1. TS 38.321 f40
1. 3GPP TR 38.889 

image1.emf
1

st

 DCI + DL data 2

nd

  DCI

HARQ feedback

COT 1 COT 2

gNB LBT failure


Microsoft_Visio___1.vsdx
1st DCI + DL data
2nd  DCI
HARQ feedback
COT 1
COT 2
gNB LBT failure



