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1 Introduction
In RAN2#102 the following agreements have been achieved in the discussions for the NR-U SI [1]:

Agreements
[bookmark: _GoBack]1:	The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.
2	NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.
3:	Support of asynchronous networks for will be addressed in the study (excluding the NR-U LAA case). 
4:	Changes needed to configured grants should be studied.
5:	Multiple beam operation and related procedures should be studied.
6:	RAN2 will also consider all the bands included in RAN1 study.

In RAN1#93 the following agreements have been achieved regarding configured grants [2]:
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

In this contribution, we discuss some enhancements for configured grants in NR-U.
2 Discussion
2.1 Number of configured grants supported per cell
In NR licensed, some restrictions have been specified for the number of configured grants that can be supported per cell and BWP in Rel-15 [3] [4]:
When CA is configured, at most one configured uplink grant can be signalled per serving cell. When BA is configured, at most one configured uplink grant can be signalled per BWP. On each serving cell, there can be only one configured uplink grant active at a time. A configured uplink grant for one serving cell can either be of Type 1 or Type 2. For Type 2, activation and deactivation of configured uplink grants are independent among the serving cells. When SUL is configured, a configured uplink grant can only be signalled for one of the 2 ULs of the cell.
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.
In NR-U, there is more motivation to use configured grants for different services, because unlike dynamic grants they do not require SR/BSR/DCI to be transmitted before UL transmission and are therefore less prone to LBT impact.
Observation 1: For NR-U, there is more motivation to use configured grants for multiple services, because configured grants reduce channel access attempts to transmit grant information.
Proposal 1: In order to enable more differentiated services to use configured grants, the number of signalled and active configured grants per cell should be increased in NR-U.
2.2 LCH restrictions for configured grants
The logical channel restrictions in NR licensed are currently defined in 38.321 [4] based on allowed SCS, maximum PUSCH duration, configured grant Type 1, and serving cells. The logical channel restrictions for configured grant Type 1 is used for allowing or disallowing a logical channel for any configured grant Type 1. For example, if there are multiple configured grants with Type 1 on different cells, a logical channel can only be allowed or disallowed for all of them.
As discussed above, we think that it should be possible to define more configured grants per cell in NR-U to support a variety of services. Each configured grant could be targeted for a specific LBT behaviour, i.e. a specific CAPC value or range. In order to make sure that only certain logical channels with certain CAPC can transmit on the configured grant, logical channel restrictions should be defined per configured grant.
For example, a logical channel could be assigned CAPC=1 by the network, and allowed to transmit on a specific configured grant, CG1. Another logical channel with CAPC=2 could be defined and allowed to transmit on a different configured grant CG2.
With the enhancements above, it should be possible for the network to control the LBT behaviour of each configured grant accurately.
Proposal 2: Logical channel restrictions are defined per configured grant basis, i.e. the logical channels that are allowed to transmit on a specific configured grant are defined.
Note that this method of restricting logical channels to configured grants could be used for other purposes outside NR-U, not limited to the CAPC use case, therefore this could be considered as a generic enhancement to configured grant restrictions in NR.
3 Conclusion
We have the following observations and proposals on configured grants for NR-U in this contribution:
Observation 1: For NR-U, there is more motivation to use configured grants for multiple services, because configured grants reduce channel access attempts to transmit grant information.
Proposal 1: In order to enable more differentiated services to use configured grants, the number of signalled and active configured grants per cell should be increased in NR-U.
Proposal 2: Logical channel restrictions are defined per configured grant basis, i.e. the logical channels that are allowed to transmit on a specific configured grant are defined.
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