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1. Introduction

An email discussion has been triggered in RAN2#102 meeting to identify the scope of NR-U. RAN2 agreed changes needed to configured grants should be studied [1]. In this contribution, we would like to discuss some further details related to transmission with configured grant and provide our considerations. 
2. Discussions
In Release-15 NR, two-type of configured grant has been introduced as in TS 38.321
	here are two types of transmission without dynamic grant:
-
configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

-
configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured uplink grant activation or deactivation.

Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously only on different Serving Cells. For Type 2, activation and deactivation are independent among the Serving Cells. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2.


2.1 Configuration and activation of configured grant
According to RAN1 agreement, for NR-U, both Type 1 and Type 2 shall be supported to decrease transmission latency. 
	Conclusion:

There is no necessity to exclude Type-1 or Type-2 configured grant mechanism for operation of NR in unlicensed spectrum.


In our companion contribution [4], we propose that multiple BWP should be supported to be configured on one NR-U Serving Cell. If multiple BWPs are configured, Type 1 and Type 2 should be configured per BWP for a serving cell. 
Proposal 1: Both Type 1 and Type 2 are supported to be configured per BWP for NR-U.
Same with Release15, we think for a NR-U cell, either Type 1 or Type 2 is configured while the two cannot be configured at the same time. 
Proposal 1bis: For the same NR-U Serving Cell, the MAC entity is configured with either Type 1 or Type 2.
In LTE V2X, to decrease resource overhead, multiple configurations with different traffic periodicity are supported to be activated simultaneously and also are agreed to be supported in NR V2X based on RAN1 agreement [5]. In eURLLC, multiple configurations are studied to be activated simultaneously in order to enable flexible new transmission and fixed K repetitions. 
In unlicensed spectrum, LBT is applied before performing transmission. RAN1 agreed [4] “At least for band where absence of Wi-Fi cannot be guaranteed (e.g. by regulation), LBT can be performed in units of 20 MHz”.  In that case the network can configure a wideband BWP with bandwidth larger than 20 MHz if there is much data to be transmitted. Considering that LBT is performed in units of 20 MHz, the UE may need to perform multiple LBT procedures on multiple subbands simultaneously for a wideband BWP. If LBT is failed on a certain subband, the transmission on this subband will be dropped as shown in figure 1. In that case only part of the TB is transmitted, which decrease the transmission efficiency on a wide BWP. Some enhancements may be needed, i.e. multiple configurations can be configured and activated simultaneously. The UE can transmit a complete TB on any subband of which LBT is successed.
Based on the above analysis, to improve transmission and resource usage efficiency on a wideband BWP, it is suggested that RAN2 to study whether multiple configurations can be configured and activated simultaneously on one BWP with one configuration associated with one subband within this BWP. FFS whether one TB or multiple TBs is/are constructed for different configurations and whether or not multiple transmissions can be performed simultaneously on multiple subbands. 
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Figure 1: LBT for wideband BWP
Proposal 2: RAN2 needs to study whether multiple configured grant configurations can be configured and activated simultaneously on one BWP in NR-U. 
2.2 Configured grant timer

In the RAN1 meeting, the following agreements have been made:

	Agreement:
It is identified to be beneficial to support DFI to include pending HARQ ACK feedback for prior configured grant transmissions from the same UE. 

· FFS: DFI to include HARQ ACK feedback for scheduled UL transmissions using HARQ IDs configured for NR-unlicensed configured grant transmission.

Agreement:

UE may autonomously initiate retransmission for a HARQ process that was initially transmitted via configured grant mechanism for NR-unlicensed when one of the following conditions is met:

· Reception of NACK feedback via DFI for the corresponding HARQ process

· FFS: No reception of feedback from gNB upon the timer expiration.

· To introduce a new timer or reuse configuredGrantTimer.


In NR-based licensed cell, configuredGrantTimer is introduced per HARQ process. To achieve accurate soft combining gain, the UE starts/restarts the confiugredGrantTimer after each transmission for a certain HARQ process. When the configuredGrantTimer is running, new transmission for the same HARQ process on the configured grant is not allowed due to potential scheduled retransmission by the network. In addition, upon expiry of this timer, UE assumes an ACK feedback and is allowed to perform a new transmission for the corresponding HARQ process on the configured grant. Actually, a similar timer, i.e., aul-RetransmissionTimer was also introduced for AUL in FeLAA. Therefore, this mechanism should be reused to NR-U. According to the RAN1 agreement, they have already agreed to reues this timer based mechanism, but FFS whether to define a new timer or reuse the confiugredGrantTimer. From our perspective, it seems enough to reuse the current confiugredGrantTimer sicne the handling on this timer is per cell and per HARQ process.  
Proposal 3: Rel-15 NR configuredGrantTimer can be inherited to NR-U. 
Meanwhile as RAN1 already agreed that retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource, some enhancements will be needed, i.e., when the configuredGrantTimer is running, both new transmission and retransmission on the configured grant for the corresponding HARQ process are prohibited. The UE has to wait for HARQ feedback or scheduled grant for the corresponding HARQ process before performing either new transmission or retransmission on the configured grant. 
Proposal 4: When the configuredGrantTimer is running, both new transmission and retransmission on the configured grant for the corresponding HARQ process are prohibited.
As mentioned above, in NR, upon expiry of this timer, UE assumes an ACK feedback for the corresponding HARQ process and is allowed to perform a new transmission on the configured grant. This is because in NR, only new transmissions are allowed to be transmitted on the configured grant and retransmisions are all scheduled by the network.However, it is a different story for NR-U as both new transmission and retransmission are supported on the configured grant, and in this case, upon expiry of this configuredGrantTimer, a NACK feedback for the corresponding HARQ process should be assumed in order to trigger a retransmission on the configured grant. 
Proposal 5: Upon expiry of this configuredGrantTimer, the UE assumes NACK for the corresponding HARQ process.
Considering retransmission on configured grant on NR-based unlicensed cell is supported, in order to inform the UE whether the transmission is successfully received or not, HARQ feedback should be introduced. This is quite similar to LTE AUL, within which HARQ feedback was defined and carried through DFI. Actually in last RAN1 meeting, similar mechanism had already been agreed by RAN1. The from the UE’s perspective, the UE shall stop the configuredGrantTimer if a HARQ feedback is received for corresponding HARQ process and then perform a new transmission or retransmission according to the received HARQ feedback. 
Proposal 6: The UE stops the configuredGrantTimer if a HARQ feedback is received for corresponding HARQ process.
2.3 Retransmission for configured grant

The following agreement has been made in RAN1

	Agreement:
· The following modifications to the configured grant procedures are beneficial

· Removing dependencies of HARQ process information to the timing

· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID

· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission

· Increased flexibility on time domain resource allocation for the configured grant transmissions

· Supporting retransmissions without explicit UL grant
Agreement:
· Retransmission via same configured grant resource is supported for a HARQ process that was initially transmitted via configured grant resource. 

· Retransmission via resource scheduled by UL grant is supported for a HARQ process that was initially transmitted via configured grant resource.
Agreement:
UE selects the HARQ process ID from an RRC configured set of HARQ IDs for NR-unlicensed configured grant transmission.


However it is unclear that whether retransmission via configured grant resource is supported for a HARQ process that was initially transmitted or retransmitted via dynamic grant resource for the same TB. Actually in LTE FeLAA, similar issue had been discussed and the conclusion is that SUL is not allowed to be switched to AUL for the same TB. This is because for scheduled transmission, the NW should take over the responsibility of resource allocation for retransmission. We think similar principle should be applied in NR-U. Therefore, it is proposed retransmission via configured grant resource is not supported for a HARQ process that was initially transmitted or retransmitted via dynamic grant resource for the same TB. 
Proposal 7: Retransmission via configured grant resource is not supported for a HARQ process that was initially transmitted or retransmitted via dynamic grant resource for the same TB. 

In Rel15 NR, the HARQ process IDs are first configured by the network, then determined by the UE based on the time domain resource. In this way, there is an association between the HARQ process ID and the PUSCH occasion where the PUSCH is transmitted. 
In LTE AUL, the HARQ process IDs allowed for AUL operation are UE specifically RRC configured and there is no association between TTI and HARQ ID. The selection of HARQ ID within the configured pool is all up to UE implementation. In this case, in order to inform the eNB the selected HARQ ID when performing AUL transmission, a new uplink control information (UCI) was introduced. This is to reduce the additional transmission delay and decrease the efficiency of the usage on unlicensed spectrum due to the uncertainty of channel availability on unlicensed bands. We think similar mechanism should be adopted for NR-U, however, as in NR, “PUSCH duraiton” instead of “TTI” is used in the specification, therefore, in order to inherit this definition in NR, it is proposed that for each transmission on the configured grant for NR-U, the UE selects the HARQ IDs associated with the PUSCH duration of a UL transmission by UE implementation and informs the selected HARQ process IDs to network thourgh UCI. 
Proposal 8: the HARQ Process ID associated with the PUSCH duration of a UL transmission is selected by the UE implementation from the HARQ process IDs that are configured.
2.4 Collision between configured and dynamic grant

The following agreement has been made in RAN1:

	Agreement:
NR-unlicensed configured grant transmission is not allowed during the time when it overlaps with occasions configured for potential NR-U DRS of the serving cell irrespective of the configured time domain resource for configured grant transmission.  
Agreement:
It is identified to be beneficial to consider UE multiplexing and collision avoidance mechanisms between configured grant transmissions and between configured grant and scheduled grant transmissions. 

· FFS: detailed mechanism.


In Rel-15 NR, if the UE finds its C-RNTI/CS-RNTI on the PDCCH(s), the PDCCH allocation overrides the configured uplink grant because if dynamic grant is received on the same resource the configured grant is configured, it means that the network wants the UE to transmit based on the dynamic grant. Considering the gNB’s scheduling flexibility, we believe this is also applicable to NR-U.

Proposal 9: If dynamic grant collides with configured grant, dynamic grant overrides the configured uplink grant on the unlicensed carrrier as in Rel-15 NR.
3. Conclusion

In this contribution, we discuss about some details related to transmission without grant and have the following proposals.
Proposal 1: Both Type 1 and Type 2 are supported to be configured per BWP for NR-U.

Proposal 1bis: For the same NR-U Serving Cell, the MAC entity is configured with either Type 1 or Type 2.
Proposal 2: RAN2 needs to study whether multiple configured grant configurations can be configured and activated simultaneously on one BWP in NR-U. 
Proposal 3: Rel-15 NR configuredGrantTimer can be inherited to NR-U.
Proposal 4: When the configuredGrantTimer is running, both new transmission and retransmission on the configured grant for the corresponding HARQ process are prohibited.

Proposal 5: Upon expiry of this configuredGrantTimer, the UE assumes NACK for the corresponding HARQ process.
Proposal 6: The UE stops the configuredGrantTimer if a HARQ feedback is received for corresponding HARQ process.
Proposal 7: Retransmission via configured grant resource is not supported for a HARQ process that was initially transmitted or retransmitted via dynamic grant resource for the same TB. 

Proposal 8: the HARQ Process ID associated with the PUSCH duration of a UL transmission is selected by the UE implementation from the HARQ process IDs that are configured.
Proposal 9: If dynamic grant collides with configured grant, dynamic grant overrides the configured uplink grant on the unlicensed carrrier as in Rel-15 NR.
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