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1	Introduction
The study item on NR-based access to unlicensed spectrum was approved at RAN#75 [1]. The work started in RAN1#92. During RAN2#101bis, an email discussion ([101bis#49][NR]) was agreed with the intention to make progress on NR unlicensed SI before the first online discussion in RAN2#102. The outcome of the email discussion is reported in [2], and it includes general considerations on the potential impacts to the MAC layer required by NR-based access to unlicensed spectrum (NR-U). 
In this contribution, we further discuss the MAC impacts due to NR operation in unlicensed spectrum, with specific attention to the main MAC areas of focus highlighted in [2]: HARQ, LCP, SR/BSR, and DRX.
2	HARQ 
In Rel-14 eLAA, the introduction of asynchronous HARQ operation for scheduled uplink had MAC impacts specifications. Asynchronous HARQ for uplink scheduled transmissions has already been agreed in Rel-15 for NR operation in licensed spectrum. Therefore, no MAC impacts are expected in NR-U due to asynchronous HARQ operation with scheduled uplink.
Observation 1: No MAC impacts are expected in NR-U due to asynchronous HARQ operation with scheduled uplink transmissions. 
On the other hand, operation with configured UL grants in NR assumes synchronous HARQ operation. As also discussed in [3], UL transmission with configured grants in unlicensed spectrum may require the introduction of asynchronous HARQ, and of a new a new type of UCI to indicate the selected HARQ parameters (HARQ ID, New Data Indicator, Redundancy Version, etc.). Similar changes have been introduced in Rel-15 feLAA to support autonomous UL (AUL) transmission in unlicensed spectrum. 
Observation 2: MAC impacts are expected in NR-U due to asynchronous HARQ operation with configured UL grants. Details are FFS, pending RAN1 decisions on support of UL transmission with configured grants in NR-U.
3	LCP 
In uplink and when operating in unlicensed spectrum, the UE needs to know which channel access priority class to apply when performing cat 4 LBT. For scheduled grants, the network indicates the channel access priority class in the grant based on the BSR, etc. In AUL (Rel-15 feLAA), the channel access priority class is configured per logical channel, with MAC CE having the highest priority. Similar functionality needs to be specified in NR-U for UL transmissions with configured grants. For DL, it is up to gNB implementation to map logical channels to channel access priority classes. However, some guidance may need to be added in 38.300 (Stage 2) on mapping from standardized 5G QoS Identifier (5QI) to channel access priority class. 
Proposal 1: As for AUL in Rel-15 feLAA, the channel access priority class for UL transmission using configured grants in NR-U is configured to the UE per logical channel, with MAC CE having the highest priority.
[bookmark: _GoBack]4	SR/BSR
LAA does not support transmission of scheduling requests (SRs) in unlicensed spectrum. Physical SR resources can only be configurable in licensed spectrum. Therefore, SR procedure in MAC is not impacted by LBT. Since NR-U should also support DC and SA deployment scenarios, SR transmission in unlicensed spectrum also needs to be supported. Physical SR resources and channel access priority class to be used for transmission of SR in unlicensed spectrum are for RAN1 to specify. In this contribution, we discuss potential impacts on the SR procedure in NR-U.  
NR introduces the possibility of having multiple SR configurations per UE. Each configuration though maintains its own SR prohibit timer and SR counter. As assumed for the transmission of PRACH preambles with multiple PRACH configurations in DC (preamble counter is only increased if no notification of power ramping suspension is received from lower layers), the SR prohibit timer and the SR counter should only be started and increased, respectively, if the SR transmission happens in PHY - i.e. conditional on successful UL LBT.
Proposal 2: when SR resources are configured in unlicensed spectrum, the SR counter and SR prohibit timer are increased and started, respectively, only upon a successful transmission of the SR in the physical layer (i.e. conditionally based on successful LBT in uplink).
 5	DRX
Several companies have proposed DRX enhancements for NR operation in unlicensed spectrum. Among the proposals, separate DRX configurations between licensed and unlicensed spectrum have been discussed [4]. Separate DRX configurations between licensed and unlicensed have also been considered for LAA, though they were not adopted. For NR-U DC deployments, separate DRX configurations between licensed and unlicensed will be inherently supported because separate MAC entities are used for licensed (PCell) and unlicensed (PSCell) spectrum. Therefore, we think no enhancement is needs as compared to the baseline approach assumed in Re-15 NR.
Proposal 3: NR-U maintains the NR baseline approach of separate DRX configurations per MAC entity. 
6	Summary
In this contribution we have discussed MAC impacts due to NR-based access to unlicensed spectrum and made the following observations and proposals:
Observation 1: No MAC impacts are expected in NR-U due to asynchronous HARQ operation with scheduled uplink transmissions. 
Observation 2: MAC impacts are expected in NR-U due to asynchronous HARQ operation with configured UL grants. Details are FFS, pending RAN1 decisions on support of UL transmission with configured grants in NR-U.
Proposal 1: As for AUL in Rel-15 feLAA, the channel access priority class for UL transmission using configured grants in NR-U is configured to the UE per logical channel, with MAC CE having the highest priority.
Proposal 2: when SR resources are configured in unlicensed spectrum, the SR counter and SR prohibit timer are increased and started, respectively, only upon a successful transmission of the SR in the physical layer (i.e. conditionally based on successful LBT in uplink).
Proposal 3: NR-U maintains the NR baseline approach of separate DRX configurations per MAC entity. 
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