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According to the email discussion [1] for the configured grant of the NR-U, only AUL (i.e. removing dependencies of HARQ process information to the timing by including UCI on PUSCH) is discussed. In this contribution, we discuss the benefit of using the HARQ process ID calculation based on timing for the NR-U configured grant. 
Discussion
HARQ process ID calculation based on timing
In the NR TR 38.889 [1], the HARQ process ID calculation related agreements are quoted as follows:
	· For NR-U, there is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.
The following modifications to the configured grant procedures are beneficial. 
-	Removing dependencies of HARQ process information to the timing. This can be achieved by introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID


Then we could have the following two options for the HARQ process ID calculation of the configured grant:
· Option 1: HARQ process ID is calculated based on the starting position of each configured grant period.
· Option 2: HARQ process ID is selected by the UE from an RRC configured set of HARQ IDs.
From our understanding, both Option 1 and Option 2 has its pros and cons, and can be supported in NR-U. The network can configure either of them based on implementation. Here we consider that compared with Option 2, Option 1 has some benefits in a few aspects, e.g. no need to transmit the UCI in the PUSCH and less collision probability/issue between configured grant and dynamic grant (as the network knows the used uplink HARQ process ID based on timing.). 
Proposal 1: As the legacy configured grant type 1 and type 2, HARQ process ID can be calculated based on the starting position of each configured grant period.

Flexibility on time domain resource allocation


Figure 1: More than one opportunities per interval
In the NR TR 38.889 [1], the resource allocation related agreements are quoted as follows:
	The following modifications to the configured grant procedures are beneficial. 
-	Increased flexibility on time domain resource allocation for the configured grant transmissions
-	As for potential solutions to providing flexibility on time domain resource allocation, bitmap based approach and NR Rel-15 based time domain resource allocation approach, which includes {periodicity, offset in the frame, start symbol and length of PUSCH and K-repetition signaling}, are identified as potential candidates. Additional aspects such as finer granularity of resource allocation, and multiple resources within a period may be considered for enhancing flexibility on time domain resource allocation.
-	Supporting retransmissions without explicit UL grant


From our understanding, the flexibility on the time domain resource allocation would be as illustrated in Figure 1. As the UE would need to continuously try the channel access from the starting position of each interval, the resource allocation period as given in Figure 1 is better to be contiguous resources. Thus the solution would be to add a resource allocation period starting from the starting position of each interval. This approach would be applicable to both configured grant type 1 and configured grant type 2. Considering the uplink downlink configuration, a bitmap could also be used to indicate that which slot can be used for the configured grant.
Proposal 2: A resource allocation period (e.g. number of slots or bitmap) is configured for each period of the configured grant.
Flexibility on frequency domain resource allocation
According to the current NR specification 38.321, “Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP”, and “multiple configurations can be active simultaneously on different serving cells”. Here we consider that the UE should be able to access the frequency channel of different configured grant at least in different cells at the same, so as to mitigate the LBT impacts. Whether/how to support multiple active configured grant(s) in different frequency channel within a BWP should be discussed in RAN1 first.
Observation: Whether/how to support multiple active configured grant(s) in different frequency channel within a BWP should be discussed in RAN1 first.

Configured grant timer
In the NR TR 38.889 [1], the HARQ feedback related agreements for AUL are quoted as follows:
	The following modifications to the configured grant procedures are beneficial. 
-	Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission
It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 
It was identified that it is problematic for the UE to assume ACK in absence of reception of feedback, which may include explicit feedback or feedback in the form of uplink grants. It was additionally identified that assuming NACK upon timer expiration can be a candidate solution to avoid LBT impact on reception of feedback. It was also identified that possible conflicts, with respect to NDI and RNTI for the same HARQ process, between configured grant transmission and scheduled grant transmission may have to be addressed. Details can be determined when specifications are developed.
For the retransmission of a HARQ process that was initially transmitted via configured grant resource, both retransmission via same configured grant resource and retransmission via resource scheduled by UL grant are supported.


For the configured grant with HARQ process ID calculation based on timing, we think that the UE behaviours regarding the configuredGrantTimer can be aligned. This means that the expiry of the configuredGrantTimer should be considered as NACK when the DFI is not received by the UE, to avoid the packet loss due to the missing DFI.
Proposal 3: The UE considers a NACK feedback when the configuredGrantTimer expires.
Regarding the re-transmission of the HARQ process at the expiry of the configuredGrantTimer, one simply solution for our solution would be to allow the UE to have the autonomous retransmission of the HARQ process in the same configured grant resource allocated for this HARQ process, so as to avoid the HARQ process ambiguity at the gNB.
Proposal 4: At the expiry of the configuredGrantTimer, the retransmission of the HARQ process is in the next configured grant resource allocated for the same HARQ process.
To limit the number of the HARQ re-retransmissions, we consider that the maximum number of the HARQ re-retransmissions at the expiry of the configuredGrantTimer can be configured by the RRC.
Proposal 5: The maximum number of the HARQ re-retransmissions at the expiry of the configuredGrantTimer can be configured by the RRC.


Conclusions
Based on the analysis given above, we have the following Observations and Proposals：
Proposal 1: As the legacy configured grant type 1 and type 2, HARQ process ID can be calculated based on the starting position of each configured grant period.
Proposal 2: A resource allocation period (e.g. number of slots or bitmap) is configured for each period of the configured grant.
Proposal 3: The UE considers a NACK feedback when the configuredGrantTimer expires.
Proposal 4: At the expiry of the configuredGrantTimer, the retransmission of the HARQ process is in the next configured grant resource allocated for the same HARQ process.
Proposal 5: The maximum number of the HARQ re-retransmissions at the expiry of the configuredGrantTimer can be configured by the RRC.
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