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1 Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In RAN1#98 and RAN1#99 [1] [2], RAN1 agreed
	RAN1#98 Agreement:
· For DFI design for configured grants, support at least the following
· DFI including at least TB level HARQ-ACK bitmap for all UL HARQ processes 
· Note: Total number of HARQ processes is as defined in Rel-15
· FFS: CBG level HARQ-ACK feedback, if supported
· RRC configured minimum duration, D, from the ending symbol of the PUSCH to the starting symbol of the DFI carrying HARQ-ACK for that PUSCH
· Note: UE assumes HARQ-ACK is valid only for PUSCH transmissions ending before n-D, where n is the time corresponding to the beginning of the start symbol of the DFI. 
· FFS: the definition of minimum duration for the case of slot aggregation
· UE blind decoding complexity shall not be increased due to DFI size
RAN1#99 Agreement:
Definition of the minimum duration, D, in the case of slot aggregation/CG repetition
· For the case of CG repetitions, the minimum duration D is calculated from the ending symbol of each PUSCH of the K repetitions to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID 
· For the case of slot aggregation for scheduled UL transmission, the minimum duration, D, refers to the time between ending symbol of the PUSCH in the first slot of aggregated slots to the starting symbol of the DFI carrying HARQ-ACK for the associated HARQ process ID
· For ACK, the minimum duration, D, from the ending symbol of the first PUSCH of the TB repetitions to the starting symbol of the DFI
· For NACK, the minimum duration, D, from the ending symbol of the last available PUSCH of the TB repetitions to the starting symbol of the DFI


In this contribution, we would like to discuss about remaining issues on configured grant for NR-U and provide our considerations. 
2 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK102][bookmark: OLE_LINK103][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: OLE_LINK159][bookmark: OLE_LINK160][bookmark: OLE_LINK154][bookmark: OLE_LINK155][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Handling of minimum duration between DFI and CG transmission
[bookmark: OLE_LINK5][bookmark: OLE_LINK45][bookmark: OLE_LINK46]The content of downlink feedback information (DFI) includes:
· UL/DL flag
· CIF
· HARQ feedback bitmap for configured HARQ process IDs for CG
· TPC command
· 1 bit flag

Based on RAN1 agreement, RRC configured minimum duration D is a minimum duration before a downlink feedback information carrying its valid HARQ feedback is expected by UE. The UE shall consider HARQ feedback indication of a HARQ process carried in HARQ feedback bitmap field of downlink feedback information as invalid when the downlink feedback information is received during the minimum duration D of that HARQ process. This is illustrated by the following figure.
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Figure 1, configuration of minimum duration in DFI HARQ feedback
The functionality of minimum duration D is very similar to drx-HARQ-RTT-TimerUL. During the minimum duration D, the UE should the configured UL grant is under the processing of the network. We think a new timer, e.g., with the name cg-HARQ-RTT-Timer, can be introduced in MAC layer for the minimum duration D in handling of CG. The cg-HARQ-RTT-Timer is started for the corresponding HARQ process when the transmission is performed. When this cg-HARQ-RTT-timer is running, the UE considers the HARQ feedback as invalid in MAC layer.
Proposal 1: A new timer maintained per HARQ process is specified for minimum duration D in MAC layer. The timer is started for the corresponding HARQ process when the transmission is performed.
In the endorsed MAC CR of NR-U [3], it is noted that downlink feedback information is used to stop the configured related timers (i.e. configuredGrantTimer or cg-RetransmissionTimer) as following. We think to void performing unnecessary CG (re)transmission due to invalid HARQ feedback, the configured related timers should be stopped only when a valid HARQ feedback is received, i.e. the HARQ feedback is received only when cg-HARQ-RTT-Timer is not running.
	If a HARQ process receives downlink feedback information, the HARQ process shall:
1>	stop the cg-RetransmissionTimer, if running;
1>	if ACK is indicated:
2>	stop the configuredGrantTimer, if running.



Proposal 2: configuredGrantTimer or cg-RetransmissionTimer shall be stopped for the corresponding HARQ process when ACK in the DFI is received and cg-HARQ-RTT-Timer is not running.
In the endorsed MAC CR of NR-U [3], it is noted that cg-RetransmissionTimer is started or restarted for the corresponding HARQ process when the transmission is performed. 
	3>	if a MAC PDU to transmit has been obtained:
4>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
4>	instruct the identified HARQ process to trigger a new transmission;
4>	if the uplink grant is addressed to CS-RNTI; or
4>	if the uplink grant is a configured uplink grant:
5>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed;
5>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.


Considering the minimum duration D, we think that the starting point of cg-RetransmissionTimer shall be delayed for PDCCH monitoring for downlink feedback information, i.e. the cg-RetransmissionTimer shall be started for the corresponding HARQ process after expiry of cg-HARQ-RTT-Timer. It is not useful to start cg-RetransmissionTimer before the expiry of cg-HARQ-RTT-Timer.
Proposal 3: cg-RetransmissionTimer shall be started for the corresponding HARQ process after expiry of cg-HARQ-RTT-Timer.

3 Multiple active CGs
Based on endorsed stage2 running CR of IIOT [4], the CG activation/deactivation is done by the following.
	For Type 2, activation and deactivation of configured uplink grants are independent among the serving cells. When more than one Type 2 configured grant is configured, each configured grant is activated separately using a DCI command and deactivation of Type 2 configured grants is done using a DCI command, which can either deactivate a single configured grant configuration or multiple configured grant configurations jointly. 


We think the above mechanisms for CG activation and deactivation can be also applied to NR-U.
Based on the endorsed MAC CR of NR-U [3], for only one active CG, when PDCCH indicates deactivation, the configuredGrantTimer/cg-RetransmissionTimer is stopped as following. 
	3>	if PDCCH contents indicate configured grant Type 2 deactivation:
4>	trigger configured uplink grant confirmation.
3>	else if PDCCH contents indicate configured grant Type 2 activation:
4>	trigger configured uplink grant confirmation;
4>	store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;
4>	initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in clause 5.8.2;
4>	stop the configuredGrantTimer for the corresponding HARQ process, if running;
4>	stop the cg-RetransmissionTimer for the correponding HARQ process, if running.


However, there may be some issues for the above text with multiple active CGs for NR-U. In NR-U, it was agreed that multiple active CGs can be configured to dynamically share the same configured HARQ ID pools. For each active CG, it is up to UE implementation to select an unused HARQ ID from the same configured HARQ ID pools. It is noted that each HARQ process maintains a cg-RetransmissionTimer in MAC layer separately. The question comes that it is unclear which cg-RetransmissionTimer should be stopped when PDCCH indicates activation or deactivation for CG due to dynamic sharing of HARQ processes between multiple CGs. We think, in that case, configuredGrantTimer/cg-RetransmissionTimer for a HARQ process is stopped only when the configuredGrantTimer/cg-RetransmissionTimer is running due to that CG previously transmitted that HARQ process. If the configuredGrantTimer/cg-RetransmissionTimer is running due to another CG (other than that CG) previously transmitted that HARQ process, there is no need to stop configuredGrantTimer/cg-RetransmissionTimer for that HARQ process. 
Proposal 4: In case that PDCCH indicates activation or deactivation for a CG, configuredGrantTimer/cg-RetransmissionTimer for a HARQ process is stopped only when that CG previously transmitted that HARQ process.
It was agreed retransmission using the same HARQ ID across different CGs with the same TBS can be supported. However it is unclear whether repetitions across different CGs with the same TBS can be supported. In the previous meeting in RAN1#99, the following agreement was made:
	Agreement:
When the UE is configured with repK > 1, repetition of a TB is mapped within a configuration in the case when an UE is configured with multiple active configurations
· The UE repeats the TB in the earliest consecutive transmission occasion candidates within the same configuration instead of consecutive slots
· The UE may drop repetition transmissions that fall into a subsequent configured period.
· The UE terminates the repetitions if an explicit feedback indicating ACK in the DFI is received for the HARQ process.


Considering limited time and complexity, we think repetitions across CG configurations should not be supported in R16.
Proposal 5: Repetition across CG configurations is not supported in R16.

4 Conclusion
[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we have the following proposal. 
Proposal 1: a new timer, i.e. cg-HARQ-RTT-Timer, per HARQ process is specified for minimum duration D in MAC layer. The cg-HARQ-RTT-Timer is started for the corresponding HARQ process when the transmission is performed.
Proposal 2: configuredGrantTimer or cg-RetransmissionTimer shall be stopped for the corresponding HARQ process when downlink feedback information is received and cg-HARQ-RTT-Timer is not running.
Proposal 23: cg-RetransmissionTimer shall be started for the corresponding HARQ process after expiry of cg-HARQ-RTT-Timer.
Proposal 4: In case that PDCCH indicates activation or deactivation for a CG, configuredGrantTimer/cg-RetransmissionTimer for a HARQ process is stopped only when that CG previously transmitted that HARQ process.
Proposal 5: repetitions across CGs is not supported in R16.
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