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Introduction
[bookmark: _Hlk528065575]For operation in unlicensed spectrum, LBT-operation may be applied. In LAA, when performing LBT the transmitter applies one of several Channel Access Priority Classes. LBT is (at least in some cases) to be applied in NR-U as well and hence the selection of Channel Access Priority Class would apply also for NR-U. 
This topic was already discussed in RAN2 AH1807 but no conclusion was reached. In our understanding, although RAN2 needs some inputs from RAN1, RAN2 can assume that LTE LAA can be taken as baseline at least from user plane perspective.
In this paper we further discuss this topic. In addition, NR-U supports standalone deployment scenario where PRACH and PUCCH need to be fully transmitted in an NR-U primary cell, which is not the case in LTE LAA. In LTE LAA, it is only DCI command triggered CFRA which is allowed to transmit in an unlicensed SCell. PUCCH transmission is only allowed in PUCCH SCell.
[bookmark: _Ref528690935]Channel access priority in LTE LAA
[bookmark: _Hlk528094442]Channel Access Priority Class (CAPC) has been introduced in LTE LAA to differentiate the likelihood to acquire access to the unlicensed channel for different type of traffics. Obviously in LAA, such CAPCs only apply to user plane since RRC/PUCCH/RACH cannot be delivered over unlicensed spectrum. Therefore, RAN2 can assume that at least when it comes to user plane, LAA principles can be reused for NR as well.
[bookmark: _Toc528750205]Channel Access Priority Classes are used to differentiate the likelihood to acquire access to the unlicensed channel for different type of traffics 
LTA LAA has defined two types of LBT options for both UL and DL transmissions.
· Type 1: LBT with random back-off with variable size of contention window
· Type 2: LBT with fixed duration (i.e. 25 μs).
For QoS differentiation, a channel access priority based on the service type has been defined. For example, there are four LBT priority classes are defined for differentiation of contention window sizes (CWS) and MCOT between services.
As specified in 3GPP TS 36.300, which LBT type (i.e. type 1 or type 2 uplink channel access) the UE applies is signalled via uplink grant for uplink PUSCH transmission on LAA SCells, except for Autonomous Uplink (AUL) transmissions. It is natural to reuse the same rules for dynamic scheduling for NR-U.
[bookmark: _Toc528097385][bookmark: _Toc528097407][bookmark: _Toc528137253][bookmark: _Toc528690922][bookmark: _Toc528750151][bookmark: _Toc528750208]As in LTE LAA, for NR-U dynamic scheduling, RAN2 assumes that the gNB configures which Channel Access Priority Class the UE shall apply for an uplink PUSCH transmission via uplink grant carried in DCI signalling. 
For type 1 uplink channel access on AUL, E-UTRAN signals the Channel Access Priority Class for each logical channel and UE shall select the lowest Channel Access Priority Class (i.e, with a higher number in the Table 5.7.1-1 in 3GPP TS 36.300) of the logical channel(s) with MAC SDU multiplexed into the MAC PDU. The MAC CEs except padding BSR use the highest Channel Access Priority Class (i.e, the lowest number in the Table 5.7.1-1 in 3GPP TS 36.300).
For type 2 uplink channel access on AUL, the UE may select logical channels corresponding to any Channel Access Priority Class for UL transmission in the subframes signalled by E-UTRAN in common downlink control signalling.
Regarding the UL, RAN2 has agreed to study configured grants. For configured grants it is not known in advance which traffic the UE will send. Therefore, it is not feasible that the gNB indicates which CAPC the UE shall apply when transmitting using the grant since the gNB simply doesn’t know at the time of configuration of the grant what the UE later will transmit using the grant. In Rel.15, RAN2 decided that the eNB shall configure the CAPC the UE shall apply for a logical channel. We think the same approach should be used now. Similarly, as in feLAA, MAC CEs except padding BSR use the highest priority Channel Access Priority Class.
[bookmark: _Toc521595654][bookmark: _Toc528097386][bookmark: _Toc528097408][bookmark: _Toc528137254][bookmark: _Toc528690923][bookmark: _Toc528750152][bookmark: _Toc528750209]As for feLAA, for NR-U configured grants, RAN2 assumes that the gNB configures which Channel Access Priority Class the UE shall apply for a logical channel. 
[bookmark: _Toc521595655][bookmark: _Toc528097387][bookmark: _Toc528097409][bookmark: _Toc528137255][bookmark: _Toc528690924][bookmark: _Toc528750153][bookmark: _Toc528750210]As for feLAA, for NR-U configured grants, RAN2 assumes that MAC CEs except padding BSR use the highest priority Channel Access Priority Class.
The UE may multiplex different traffic in one transmission and therefore transmit logical channels having different CAPC associated with them. For this case it is captured in LTE stage-2 specification that the UE selects the lowest priority CAPC among the CAPCs associated with the multiplexed traffic.
[bookmark: _Toc521595656][bookmark: _Toc528097388][bookmark: _Toc528097410][bookmark: _Toc528137256][bookmark: _Toc528690925][bookmark: _Toc528750154][bookmark: _Toc528750211]As for feLAA, for NR-U configured grants, RAN2 assumes that when multiplexing multiple logical channels in a MAC PDU, the UE uses the Channel Access Priority Class of highest priority among the classes associated with the multiplexed logical channels. 
[bookmark: _Toc528066025]CAPC for Control signalling in NR-U
In addition, NR-U supports standalone deployment scenario where PRACH and PUCCH need to be fully transmitted in an NR-U primary cell, which is not the case in LTE LAA. In LTE LAA, it is only DCI command triggered CFRA supported in an unlicensed SCell. PUCCH transmission is only allowed in a PUCCH SCell.
In NR-U the UE will also be able to perform Random Access meaning the UE will perform MSG1 transmissions (preamble, or preamble + data if 2-step random access is used) and transmissions of MSG3 and MSG5. It needs to be defined which CAPC the UE applies for these transmissions.
[bookmark: _Toc528750206]In an NR-U primary cell, RA and PUCCH transmissions are supported as in an NR licensed cell
In addition, RRC signalling may also need special treatment for channel access for guaranteed transfer. 
In LTE LAA, the PDCCH without PDSCH, and SRS without PUSCH apply LBT type 1 (i.e., with highest access priority class), while the discovery signal transmission without PDSCH (e.g. for RRM) applies LBT Type 2. 
For PUCCH, RAN1 is still discussing if it can be transmitted within a shared COT. If it is the case, no LBT or 25us LBT can be applicable depending on whether there is a gap between the switch. 
It may be beneficial to apply similar rules as DRS in LTE LAA, since it may be beneficial to reduce the latency since such signalling is typically delay-sensitive. In addition, RACH transmission is not as frequent as other control signaling. According to the regulatory requirements, an aggressive LBT or no LBT is applicable if the duration of a signal is below 5% of the duty cycle. that was one of the reason why DRS was allowed only 25us, and this is also applicable to RACH transmission. 
[bookmark: _Toc528750207]In an NR-U primary cell, it may be beneficial to apply LBT type 2 for PUCCH and PRACH signalling from latency reduction perspective.
However, we recognize that this is a topic that RAN1 should also study, as well as the priority to assign to PUCCH and RRC signalling. RAN1 may consider above facts to decide CAPA option for control signalling transmissions.
[bookmark: _Toc521595657][bookmark: _Toc528097389][bookmark: _Toc528097411][bookmark: _Toc528137257][bookmark: _Toc528690926][bookmark: _Toc528750155][bookmark: _Toc528750212]The Channel Access Priority Class to adopt for control signalling (i.e., PUCCH, RA, and RRC signalling etc) should be further studied in RAN1.

[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
[bookmark: _Hlk528066018]In section 2 we made the following observations:

Observation 1	Channel Access Priority Classes are used to differentiate the likelihood to acquire access to the unlicensed channel for different type of traffics
Observation 2	In an NR-U primary cell, RA and PUCCH transmissions are supported as in an NR licensed cell
Observation 3	In an NR-U primary cell, it may be beneficial to apply LBT type 2 for PUCCH and PRACH signalling from latency reduction perspective.

Based on the discussion in section 2 we propose the following:
Proposal 1	As in LTE LAA, for NR-U dynamic scheduling, RAN2 assumes that the gNB configures which Channel Access Priority Class the UE shall apply for an uplink PUSCH transmission via uplink grant carried in DCI signalling.
Proposal 2	As for feLAA, for NR-U configured grants, RAN2 assumes that the gNB configures which Channel Access Priority Class the UE shall apply for a logical channel.
Proposal 3	As for feLAA, for NR-U configured grants, RAN2 assumes that MAC CEs except padding BSR use the highest priority Channel Access Priority Class.
Proposal 4	As for feLAA, for NR-U configured grants, RAN2 assumes that when multiplexing multiple logical channels in a MAC PDU, the UE uses the Channel Access Priority Class of highest priority among the classes associated with the multiplexed logical channels.
Proposal 5	The Channel Access Priority Class to adopt for control signalling (i.e., PUCCH, RA, and RRC signalling etc) should be further studied in RAN1.
[bookmark: _In-sequence_SDU_delivery]
