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1. Introduction

In order to operate in unlicensed spectrum, some regions of the world impose a need to perform Listen-Before-Talk (LBT) for medium access to ensure fair spectrum usage among devices. In this contribution, we discuss the inefficiency of using dynamic uplink grant and way to introduce autonomous uplink grant to NR-U.
2. Discussion
2.1. Dynamic grant in Unlicensed Environment

In an unlicensed environment, where co-existence with WiFi and other LAA users is a fact of life, the following are sources contributing to the overall UL throughput performance degradation based on the current dynamic grant based UL access.

1.
UE needs to send SR to request for UL schedule

2.
DL LBT before eNB can access the channel to send uplink grant in PDCCH

3.
UE scheduling (internal contention among UEs associated with the eNB)

4.
Four subframes processing delay between UL grant and PUSCH transmission

5.
UL LBT before UE sends data on PUSCH

It will be very beneficial for the unlicensed system to support a mechanism, which removes most of the sources that contributed to UL throughput performance degradation of dynamic grant based access.
Observation 1: Dynamic grant as currently existed in LAA is not efficient for operation in unlicensed spectrum

2.2. Configured Uplink Grant in Unlicensed Spectrum
NR has a SPS like pre-configured uplink grant known as Configured Uplink Grant, it consists of the following:

· Type-1: resource and periodicity are configured by RRC

· Type-2: resource with periodicity are configured by RRC while activation/deactivation by PDCCH. The gNB needs to explicitly activate the configured resources on PDCCH and the UE confirms the L1 activation command via MAC CE

· HARQ process ID derives from a formula based on selected resources, similar to SPS in LTE

· Retransmission through dynamic grant

While configured uplink grant can reduce PDCCH overhead and uplink transmission delay, it wasn’t design with unlicensed operation in mind. In fact, the original motivation is for URLLC. Therefore, some of the properties we developed in Autonomous Uplink access (AUL) in FeLAA WI should be considered:
2.2.1. Asynchronous HARQ Retransmission
Configured UL grant can be useful to reduce the number of LBT for UL scheduling in NR LAA by removing the UL scheduling via PDCCH. However the current configured UL grant in NR is not efficient for retransmission over NR unlicensed.  The NR Type 1 and Type 2 configured UL grant is based on a formula that require HARQ process to be associated with a slot time. More flexible retransmission timing for a HARQ process is needed to allow the UE to retransmit when the channel is available. For example, a HARQ process is allowed to retransmit immediately in subsequent configured UL grant opportunity (if available) if LBT fails.

Furthermore, the retransmission of the current configured UL grant is based on the scheduled UL grant. As mentioned, scheduled UL grant is not efficient for NR unlicensed. Hence it should allow retransmissions of the configured UL grant to be performed again by configured UL grant in AUL in feLAA

Proposal 1: Allow retransmission of configured UL grant to be performed via not only on dynamic UL grant but also configured UL grant like AUL in feLAA.
Proposal 2: Adopt a more flexible retransmission in which a HARQ process is not associated with a slot time as in AUL in feLAA.
2.2.2. Selection of Channel Access Priority Class
In uplink LAA operation, the channel access priority class used by the UE is indicated by the eNB through the UL grant. In fact eNB select the access prioirity class based on the latest BSR and received uplink traffic. In FeLAA, the channel access priority class is configured through RRC as part of the DRB configuration. And the channel access priority class to use for the MAC PDU is based on the lowest access priority (i.e. highest signalled value) class of the logical channel.MAC CEs except padding BSR apply highest channel access priority (i.e. lowest signalled value).
Proposal 3: Adopt the configuration and selection of channel access priority class scheme as in FeLAA’s AUL (i.e. the channel priority access is configured for each logical channel and the UE picks the channel priority access based on the highest channel priority class used in the MAC PDU)
2.2.3. AUL subframe configuration

In configured uplink grant, the allowable subframe is initially configured by RRC with a periodicity. In FeLAA, the allowable subframe configuration is via a bitmap of 40 bits in length. Although configuration using periodicity might work for unlicensed, the bitmap approach  allows more flexibility in time domain to avoid possible collision with reference signals and other control signalling (e.g. PBCH, paging etc.) and more efficient and faster retransmission for possible LBT failure
Proposal 4: Adopt the bitmap method of subframe configuration from AUL in FeLAA.
3. Conclusion

RAN 2 to discuss and adopt the following proposals:

Proposal 1: Allow retransmission of configured UL grant to be performed via not only on dynamic UL grant but also configured UL grant like AUL in feLAA.
Proposal 2: Adopt a more flexible retransmission in which a HARQ process is not associated with a slot time as in AUL in feLAA.

Proposal 3: Adopt the configuration and selection of channel access priority class scheme as in FeLAA’s AUL (i.e. the channel priority access is configured for each logical channel and the UE picks the channel priority access based on the highest channel priority class used in the MAC PDU)

Proposal 4: Adopt the bitmap method of subframe configuration from AUL in FeLAA.
