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1	Introduction
CAPC discussed in RAN2#104 based on [1] The following was captured in TR [2]: 
	For channel access and transmissions in NR-U the mechanisms and associated signaling adopted by LTE LAA (e.g. standardized QCI to access priority mapping for DL and UL, how access priority per logical channel is determined for scheduled UL and AUL transmissions etc.) are used as the baseline. Any changes due to new physical layer design and channel access mechanisms for NR-U (e.g. introduction of PRACH, support of FBE) can also be introduced.
In addition, access priority for control signaling (transmissions over SRBs) over unlicensed carriers should be introduced for stand-alone and DC NR-U. In this case, it is assumed that control signaling will have the highest access priority.



Moreover, WI [3] was approved with following objective:
	According to the outcome of the study item, the NR-U should specify the followings [TR38.889]:
-	Physical layer aspects including [RAN1]:
	…
-	Data multiplexing aspects (for both UL and DL) considering LBT and channel access priorities. (RAN1/RAN2)



In this contribution Channel Access Priority Classes and multiplexing of data for NR-U are discussed.
2	Channel Access Priority Classes 
The technical report on NR-based access to unlicensed spectrum (TR 38.889) states that “for channel access mechanism, LTE-LAA LBT mechanism is adopted as baseline for 5GHz band and adopted as the starting point of the design for 6GHz band”. It is our understanding the LBT mechanism includes the channel access priority classes.  Therefore, though the final decision on the definition of the channel access priority classes for NR-U is to be done by RAN1, we propose that RAN2 assumes NR-U uses the same channel access priority classes as specified for LAA in tables 4.1.1-1 (DL) and 4.2.1-1 (UL) in TS 37.213. 
Observation 1: NR-U will use the same channel access priority classes as specified for LTE LAA in tables 4.1.1-1 (for DL) and 4.2.1-1 (for UL) of TS 37.213. 
For LTE LAA, table 5.7.1-1 in TS 36.300 provides the mapping between Channel Access Priority Classes and traffic belonging to the different standardized QCIs. Non-standardized QCIs should use a suitable Channel Access Priority Class based on table 5.7.1-1, i.e. the Channel Access Priority Class of the standardized QCIs which best matches the traffic class of the non-standardized QCI. For NR-U, we propose that RAN2 introduces a similar table in TS 38.300 to map standardized 5QI values specified in Table 5.7.4-1 of TS 23.501 to the NR-U Channel Access Priority Classes. 
Proposal 1: RAN2 shall specify in TS 38.300 how to map the standardized 5QI values in Table 5.7.4-1 of TS 23.501 to the Channel Access Priority Classes specified in TS 37.213.
As already agreed for Signaling Radio Bearers during the NR-U SI (TS 38.889), and as specified in LTE LAA, MAC CEs (except padding BSR) should use the highest Channel Access Priority Class (i.e. the Channel Access Priority Class with the lowest number).
Proposal 2: MAC CEs (except padding BSR) should use the highest Channel Access Priority Class.
3	Multiplexing of data  
When operating in unlicensed spectrum using the Channel Access priority specified in in TS 37.213, there needs to be some restrictions on the logical channels that can be multiplexed in a MAC PDU based on the Channel Access Priority Class that is used to gain access to the channel. For LTE LAA, these restrictions are specified in clause 5.7 of TS 36.300. Next, we summarize how multiplexing of data works in LTE LAA, and propose that similar rules are agreed for NR-U and captured in TS 38.300. 
3.1  	Downlink
[bookmark: _Hlk536697755]If channel access has been gained using Channel Access Priority Class P, then the gNB shall ensure that the total transmission duration of DL transmission bursts and UL transmission bursts does not exceed the Maximum Channel Occupancy Time (as defined in Table 4.1.1-1 of TS 37.213 for the Channel Access Priority Class P). Also, the total transmission duration of the DL transmission burst within the Channel Occupancy Time (COT) shall not exceed the minimum duration needed to transmit all available buffered traffic corresponding to Channel Access Priority Class(es) ≤ P. The gNB may also include in the DL transmission burst additional traffic corresponding to Channel Access Priority Class(s) > P once no more data corresponding to Channel Access Priority Class ≤ P is available for transmission. 
3.2  	Uplink
For uplink scheduled transmissions, the gNB indicates the Channel Access Priority Class in the UL grant. Then, the UE shall not transmit traffic corresponding to CAPC > P in the scheduled resource. For uplink transmission initiated by Category 4 LBT, the Channel Access Priority Class is based on the latest BSR from the UE. For UL transmission initiated by Category 2 (or Category1 LBT) within the gNB-acquired COT, the indicated Channel Access Priority Class is the one used by the gNB to gain access to the channel and is based on the downlink traffic and the latest BSR from the UEs scheduled in the COT. 
[bookmark: _Hlk536739890]For transmissions using uplink configured grants, the Channel Access Priority Class is configured per logical channel. For type 1 uplink channel access on uplink configured grants, the UE selects the lowest Channel Access Priority Class (i.e. with the highest number) of the logical channel(s) multiplexed into the MAC PDU. For type 2 uplink channel access on uplink configured grants (i.e. uplink configured grant transmissions within the gNB-acquired COT), the UE may select logical channels corresponding to any Channel Access Priority Class.
In any case, the gNB shall not allocate to the UE more slots than the minimum necessary to transmit all the traffic corresponding to the selected Channel Access Priority Class (or lower). 
For carrier aggregation between licensed band NR (PCell) and NR-U (Scell), i.e. Scenario A in TR 38.889, it should be possible to configure whether the data of a logical channel is allowed to be transmitted via UL of NR-U. For uplink PUSCH transmissions on NR-U, there are no additional restrictions at the UE (other than the multiplexing rules defined in clause 5.4.3 of TS 38.321 for NR licensed) on the type of the traffic that can be carried in the scheduled subframes.
Proposal 3: RAN2 should discuss and agree the content of the text in Sections 3.1 and 3.2 and capture relevant parts in TS 38.300. 
4	Conclusion 
[bookmark: _GoBack]In this paper we discussed Channel Access Priority Classes and multiplexing of data for NR-U, and made the following observations and proposals:
Observation 1: NR-U will use the same channel access priority classes as specified for LTE LAA in tables 4.1.1-1 (for DL) and 4.2.1-1 (for UL) of TS 37.213. 
Proposal 1: RAN2 shall specify in TS 38.300 how to map the standardized 5QI values in Table 5.7.4-1 of TS 23.501 to the Channel Access Priority Classes specified in TS 37.213.
Proposal 2: MAC CEs (except padding BSR) should use the highest Channel Access Priority Class.
Proposal 3: RAN2 should discuss and agree the content of the text in Sections 3.1 and 3.2 and capture relevant parts in TS 38.300. 
References
1. [bookmark: _Ref75086397]R2-1816568, TP for Channel Access Priority Class in NR-U, Charter Communications Inc., Qualcomm, ZTE, Nokia, Nokia Shanghai Bell, InterDigital
1. TR 38.889, Study on NR-based access to unlicensed spectrum, V16.0.0 (2018-12)
1. RP-182878, New WID on NR-based Access to Unlicensed Spectrum, Qualcomm Inc.




