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1. Introduction
RAN2#102 has discussed the scope of NR-based unlicensed access (will be called NR-U here) and agreed to “use NR licensed design as baseline”. For the User Plane, it was also agreed “Changes needed to configured grants should be studied.” [1]
For the configured grants, RAN1#93 has made the following more detailed agreements [2]:
· 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

In this contribution, we discuss how configured grants can be supported for NR-U uplink from RAN2 perspective.
2. Discussion
Rel-15 NR (licensed) supports RRC configuration of grants for uplink which are activated in two different ways: In Type 1, they are available upon RRC reconfiguration; in Type 2, they are activated and deactivated by PDCCH.
Type 2 is very similar to LTE SPS while Type 1 was intended for specific use cases (e.g. IoT) where explicit activation could be an unwanted overhead.

In both Type 1 and 2, similar to LTE SPS, retransmissions are only done by dynamic scheduling.
In Rel-15, the support for configured grants in LTE was enhanced further for unlicensed (LAA) which is called Autonomous Uplink (AUL). The motivation was that, since channel access is opportunistic in unlicensed, more flexibility for the configuration and usage of configured grants would improve system performance and efficiency.
AUL for FeLAA has the following features which are not available in NR configured grants:

1. Configuration of uplink grants via a bitmap instead of only periodicity
2. Autonomous selection of HARQ process from a configured pool

3. Skipping UL transmission when there is no data

4. Autonomous retransmission after no feedback from the gNB within a certain time

The first feature gives more flexibility and freedom to the UE in choosing a transmission slot which is important since the LBT may not always be successful for only a certain slot at certain periodicities and thus finding another opportunity will make it possible to transmit a packet without waiting for the next period. 
Proposal 1: NR-U should support more transmission opportunities for configured grants compared to NR licensed Type 1 and 2 which only support single opportunity periodically.
The second feature allows better multiplexing of HARQ processes where the UE can choose any process not currently used. In contrast, there is a hard partitioning of HARQ processes for NR configured grants which is same as legacy LTE.

Proposal 2: NR-U should allow more flexibility to the UE in selecting HARQ processes for configured grants.
Skipping UL transmission when there is no data was introduced as an optional feature in Rel-14 for LTE and it is also adopted similarly for Rel-15 NR. For eLAA AUL, this skipping feature is mandatory.

An important feature of AUL is the ability to retransmit packets on configured grants. This is especially important in case the first transmission is not detected by the gNB and UE is not aware, which will happen when skipping UL is enabled where gNB will send feedback only when it detects a transmission. Therefore, AUL introduced a timer which is started upon transmission and, upon expiration, allows the UE to retransmit on configured grants.
All of the above features are also beneficial for NR unlicensed just like they are for LTE unlicensed. Therefore, they should be adopted for NR-U.

Proposal 3: NR-U should support retransmissions on configured grants. 
3. Conclusion
In this contribution, we discussed configured grants for NR-U and propose:

Proposal 1: NR-U should support more transmission opportunities for configured grants compared to NR licensed Type 1 and 2 which only support single opportunity periodically.
Proposal 2: NR-U should allow more flexibility to the UE in selecting HARQ processes for configured grants.
Proposal 3: NR-U should support retransmissions on configured grants. 
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