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1	Introduction
Based on the outcome of the email discussion [105#51][NR-U] Configured Grants [1], in RAN2 105#bis it was concluded that:
	A table for mapping between 5QI and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300, shall be specified
All MAC CEs, except padding BSR MAC CE, uses the highest priority CAPC, that is the lowest number CAPC, FFS for recommended rate for Voice MAC CE
It is FFS if for CG, when several MAC SDUs are multiplexed, CAPC is selected according to the configuration for the LCH with lowest priority CAPC (for DRB).


1) 
This paper provides additional considerations and proposals on the Channel Access Priority Class selection in NR-U and addresses the FFSs from the discussion in RAN2 105#bis. 
2	CAPC and mapping between 5QI and CAPC
Four Channel Access Priority Classes are defined in TS 37.213 [2] which can be used when performing uplink and downlink transmissions in LAA carriers. RAN2 assumed that the same CAPCs will be used for NR-U. RAN2 has also discussed that a table for mapping between standardized 5QI values and CAPC, similar to Table 5.7.1-1 in 3GPP TS 36.300 [3], shall be specified. The standardized 5QI are summarized in Table 5.7.4-1 of 3GPP TS 23.501 [4] Some proposals for mapping between standardized 5QI and channel access priority classes in NR-U have already been suggested e.g. in [5] and [6]. The CAPC is expected to mainly impact the channel access delay, Therefore, following the same principles that were used to map standardized QCI to CAPC in LAA, we propose the following mapping for  
	Channel Access Priority Class ([image: ])
	5QI

	1
	1, 3, 5, 65, 66, 67, 69, 79, 80, 82, 83, 84, 85

	2
	2, 7, 71, 

	3
	4, 6, 8, 9, 70, 72, 73, 74, 76

	4
	-


It should be noted that QCI 70 is mapped in LTE to CAPC 1, however in Table 6.1.7-A of 23.203 for LTE (and similarly in Table 5.7.4-1 of 23.501 for NR) it is stated that that “example services are the same as QCI/5QI 6/8/9” – which are instead mapped to CAPC 3. Thus, we propose:
Proposal 1: For 5QI 70 we propose NR to have CAPC 3, and similarly for QCI 70 in LTE we propose to have CAPC 3
It should be noted that in release 16 SA introduced new 5QIs/QCIs 71 to 75 for which one need to define CAPC which are not currently defined for LTE. In our understanding 5QI 71 belongs to CAPC 2 (delay budget is 150ms), while for the others (72-75) mapping to CAPC 3 seems to be the solution (their delay budget is 300ms or higher).
Proposal 2: CAPC 2 is used for 5QI 71 and for 5QI 72-74 and 76 one use CAPC3
3	CAPC selection and multiplexing of data  
When operating in unlicensed spectrum using the Channel Access Priority Classes specified in 3GPP TS 37.213 [2], there needs to be some restrictions on the logical channels that can be multiplexed in a MAC PDU based on the CAPC that is used to gain access to the channel. For LTE LAA, these restrictions are specified in clause 5.7 of TS 36.300 [3]. For DL similar rules as specified for LTE LAA can be applied to NR-U. 
Proposal 2: For DL, similar rules as specified for LTE LAA can be applied to NR-U.
For UL, it was left open from last meeting if, for UL CG when several MAC SDUs are multiplexed in a transport block (TB), CAPC is selected according to the configuration for the LCH with the lowest priority (for DRB). We understood there were regulation concerns if CAPC of higher priority data is used for LBT when there is lower priority data multiplexed in the TB. But on the other hand, it is also important to ensure that higher priority data can get through, from performance point of view, without downgrading the CAPC when there is lower priority data multiplexed. It does not make sense that if padding is included then the TB can use high priority CAPC, but not when lower priority data is included.
To ensure some control from the network regarding how high priority data can tolerate low CAPC associating to certain LCHs that potentially can be multiplexed in the same TB, while avoiding too much resource underutilization, it is possible to configure restrictions on which LCHs with different CAPCs can be multiplexed together. For example, the LCHs with CAPC below a certain level may not to be allowed to be multiplexed with LCHs having higher CAPC in the same TB during LCP, if LBT is performed based on such higher CAPC. Thus, transmission of high priority LCHs (e.g. SRBs) will not be affected by the LCHs with lower CAPC. Alternatively, to avoid impacts to LCP procedures, we may configure the UE behavior of CAPC selection for a TB, such that whenever a LCH with sufficiently high CAPC (e.g. for SRBs) is included, the highest CAPC of the LCHs within this TB should be chosen for transmission. 
Proposal 3: For UL configured grant, it should be ensured that CAPC of a TB comprising high priority LCHs is not severely degraded due to low priority LCHs that may be multiplexed in the same TB. 
Proposal 4: It could be achieved by either 
a)  Restricting data of which CAPC can be multiplexed into a TB with high priority data, or 
b) Selecting the highest CAPC of LCHs multiplexed in a TB when it conveys data with sufficiently high priority.
Proposal 5: Agree the TP for 38.300 below for DL and UL.
2.1 	TP for 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 the DL transmission bursts and UL transmission bursts does not exceed the Maximum Channel Occupancy Time (as defined in Table 4.1.1-1 of 3GPP TS 37.213 [2] for the Channel Access Priority Class P). 
Also, the total transmission duration of the DL transmission bursts 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 bursts 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. 
2.2 	TP for 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 type 1 uplink channel access, the Channel Access Priority Class is based on the latest BSR from the UE. 
For UL transmission initiated by type 2 uplink channel access 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. 
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 transmissions using uplink configured grants, the Channel Access Priority Class is configured per logical channel. 
if a) is agreed in proposal 4:
[bookmark: _Hlk536739890]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 and the NW configures up to which lower priority a LCH can be multiplexed with. 
if b) is agreed in proposal 4:
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 if no data with priority higher than the configurable priority P is multiplexed in the TB, otherwise it selects the highest Channel Access Priority Class of the logical channel(s) multiplexed in 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. 
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. 
3	Conclusion 
In this paper we discussed Channel Access Priority Classes and multiplexing of data for NR-U, and made the following observations and proposals:
Proposal 1: For 5QI 70 we propose NR to have CAPC 3, and similarly for QCI 70 in LTE we propose to have CAPC 3
Proposal 2: CAPC 2 is used for 5QI 71 and for 5QI 72-74 and 76 one use CAPC3
Proposal 3: For UL configured grant, it should be ensured that CAPC of a TB comprising high priority LCHs is not severely degraded due to low priority LCHs that may be multiplexed in the same TB. 
Proposal 4: It could be achieved by either 
a)  Restricting data of which CAPC can be multiplexed into a TB with high priority data, or 
b) Selecting the highest CAPC of LCHs multiplexed in a TB when it conveys data with sufficiently high priority.
Proposal 5: Agree the TP for 38.300 as presented in this paper. 
References
1. R2-1904742,  Report of Email Discussion [105#51][NR-U] Configured Grants, Ericsson
1. TS 37.213, Physical layer procedures for shared spectrum channel access, V15.2.0 (2019-03)
1. TS 36.300, E-UTRA and EUTRAN; Overall description; Stage 2, V15.5.0 (2019-04)
1. TS 23.501, System architecture for the 5G System (5GS), V16.2.0 (2019-04)
1. R2-1904119, Consideration on Channel Access Priority Class, Huawei, Hisicion
1. [bookmark: OLE_LINK24]R2-1903540, UL data multiplexing and channel access priority, ZTE Corporation, Sanechips

image1.emf
p


