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1 Introduction
In this contribution, we discuss the issues associated with the channel access priority class (CAPC) and provide our consideration. 
2 Discussion
In R13 LTE LAA, four channel access priority classes are defined [1] which can be used for PDSCH transmission in LAA carrier.
	Priority class
	Maximum COT (ms)
	CWS

	1
	2
	{3,7}

	2
	3
	{7,15}

	3
	8 or 10
	{15,31,63}

	4
	8 or 10
	{15,31,63,127,255,511,1023}


Figure 1: channel access priority class in R13 LAA
Each channel access priority class is associated with a set of LBT parameters. To achieve a trade-off between the QoS requirement and fairness among different RATs, one principle is that channel access priority class is selected based on the traffic belonging to the different standardized QCIs. For NR-U, to ensure the QoS requirement, four channel access priority classes can be inherited from LAA to NR-U.
Proposal 1: RAN2 assumes four channel access priority classes need to be defined for NR-U.
In the following, we first discuss the CAPC defined in LAA UL and DL physical channels and see if they can be reused for NR-U. Then, we discuss some new physical channels where CAPC needs to be defined based on the newly supported scenarios in NR-U
2.1 CAPC in LAA
2.1.1 CAPC for PUSCH
In R-14 LAA, some mechanisms on CAPC selection for PUSCH transmission is defined:
· For PUSCH transmission with dynamic grant, the CAPC is signalled by uplink grant.
· For configured grant, CAPC was handled in two cases:
· For type 1 uplink channel access on AUL, association between CAPC and logical channel is configured by network and the UE selects the lowest CAPC of the logical channel(s) with MAC SDU multiplexed into the MAC PDU. 
· 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.
For PUSCH transmission with dynamic grant in NR-U, we believe it impacts on RAN1 DCI format design. Therefore RAN2 assumes RAN1 will determine how to select the channel access priority class for this case firstly.
Proposal 2: For PUSCH transmission with dynamic grant, RAN2 assumes RAN1 will determine how to select the channel access priority class.
For PUSCH transmission with configured grant, a MAC PDU will be generated for new transmission during LCP procedure. Since the UE cannot be aware of when and what data is arrived and available for transmission, the data included in MAC PDU cannot be determined until LCP is performing. To ensure the QoS requirement of traffic, similar mechanism can be adopted for NR-U as LTE LAA, i.e. association between channel access priority class and logical channel is configured by network and the UE selects the lowest channel access priority class of the logical channel(s) with MAC SDU multiplexed into the MAC PDU.
Proposal 3: For PUSCH transmission with configured grant, support the following approach: association between channel access priority class and logical channel is configured by network and UE selects the lowest Channel Access Priority Class of the logical channel(s) with MAC SDU multiplexed into the MAC PDU as LTE LAA.
2.1.2 CAPC for PDSCH/PDCCH
In LTE R-13 LAA, a mapping table between channel priority classes and QCI is defined for downlink transmission as following [1]. 
Table 5.7.1-1: Mapping between Channel Access Priority Classes and QCI
	
Channel Access Priority Class ()
	QCI

	1
	1, 3, 5, 65, 66, 69, 70

	2
	2, 7

	3
	4, 6, 8, 9

	4
	-



The network selects the channel access priority class based on the mapping table to try the best to ensure the QoS requirement of service, i.e. by taking into account the lowest priority QCI. Similar mechanism can be applicable to NR-U. However in NR, QoS handling based on the granularity of QoS flow is supported, and QCI is not used and changed to QFI. Therefore we believe that at least for PDSCH, a mapping between channel priority classes and QFI are needed to be defined for NR-U as LTE LAA. The detail of mapping table can be done during WI for NR-U in the future.
Proposal 4: At least for PDSCH, RAN 2 should study the mapping between channel priority classes and QFI for NR-U. 
2.2 New CAPCs in NR
In NR-U, standalone NR-U operation will be studied. In that case, additional uplink physical channels including PUCCH/channel for 2-steps RACH/PRACH will be supported. The next question is how to define the channel access priority class considering different characteristics of the channels. In the following, we are going to discuss the CAPC for different channels separately.
2.2.1 CAPC for PUCCH
In NR, SR/CSI/HARQ feedback can be sent on PUCCH. For CSI, it is invisible to MAC and it should be determined by RAN1. 
Observation 1: Only channel access priority class for SR/HARQ feedback on PUCCH is relevant for RAN2.
In Rel-15 NR, multiple SR configurations are introduced considering different services requirement. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP. Since the channel access priority class may impact how much the time the UE obtains the channel to be used, RAN2 needs to study whether the differentiated channel access priority class for different SR transmissions is supported or not. 
Proposal 5: For SR transmission on PUCCH, RAN2 to study whether the differentiated channel access priority class for SR transmission is supported or not.
When the UE receives DL data from PDSCH, a HARQ feedback will be transmitted to inform the decoding status on the data. In Rel-15, multiple PDSCH durations/PDSCH numerologies are supported. Considering to different QoS requirement, different services can be allowed to be transmitted on specific PDSCH durations/PDSCH numerologies. In that case there may have some priority between HARQ feedback for DL transmission with different PDSCH durations/PDSCH numerologies, RAN2 needs to study whether the differentiated channel access priority class for HARQ transmission is supported or not. 
Proposal 6: For HARQ feedback transmission on PUCCH, RAN2 to study whether the differentiated channel access priority class for HARQ feedback transmission is supported or not.
2.2.2 CAPC for channel for 2/4-steps RACH/CFRA
RAN2 agreed all trigger events defined in 38.300 [2] can be applicable to 2-steps RACH and 4-steps RACH for NR-U. Furthermore differentiated 4-steps CBRA and CFRA are supported in Rel-15 via configuring with some high priority parameters, e.g. powerRampingStepHighPriority and scalingFactorBI. The next issue needs to be considered on whether the differentiated channel access priority class for 2-steps CBRA/4-steps CBRA/CFRA/2-steps CFRA is supported or not among all trigger events and traffic types.
Proposal 7: RAN2 to study whether the differentiated channel access priority class for 2-steps CBRA/4-steps CBRA/CFRA/2-steps CFRA is supported or not.
3 Conclusion
Based on the discussions above, we have the following observations and proposals:
Observation 1: RAN2 should focus on channel access priority class for SR/HARQ feedback on PUCCH only.
Proposal 1: RAN2 assumes four channel access priority classes need to be defined for NR-U.
Proposal 2: For PUSCH transmission with dynamic grant, RAN2 assumes RAN1 will determine how to select the channel access priority class.
Proposal 3: For PUSCH transmission with configured grant, support the following approach: association between channel access priority class and logical channel is configured by network and UE selects the lowest Channel Access Priority Class of the logical channel(s) with MAC SDU multiplexed into the MAC PDU as LTE LAA.
Proposal 4: At least for PDSCH, RAN2 should study the mapping between channel priority classes and QFI for NR-U. 
Proposal 5: For SR transmission on PUCCH, RAN2 should study whether the differentiated channel access priority class for SR transmission is supported or not.
Proposal 6: For HARQ feedback transmission on PUCCH, RAN2 to study whether the differentiated channel access priority class for HARQ feedback transmission is supported or not.
Proposal 7: RAN2 to study whether the differentiated channel access priority class for 2-steps CBRA/4-steps CBRA/CFRA/2-steps CFRA is supported or not.
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