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1	Introduction
RAN2 made several agreements regarding CAPC (Channel Access Priority Class) for NR-U operations, but still several issues are remaining. The contribution discusses how to resolve the remaining issues on CAPC.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Discussion
2.1	Multiplexing multiple QoS flows mapping with different CAPC to a DRB
In NR, multiple QoS flows from the core network can be multiplexed into a radio bearer (and thus logical channel). In RAN2#107 meeting, RAN2 agreed the following mapping table between CAPC and 5QI which is assigned to each QoS flow:
	
Channel Access Priority Class ()
	5QI

	1
	[bookmark: _Hlk16506618]1, 3, 5, 65, 66, 67, 69, 70, 79, 80, 82, 83, 84, 85

	2
	2, 7, 71

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

	4
	-



Then the question is what if network maps multiple QoS flows with different 5QI which maps to different CAPC. For instance, network decides to multiplex QoS flows with 5QI 1, 2, 3, and 4 into a radio bearer, then the radio bearer would have CAPCs 1, 2, and 3. It should be noted that the CAPC value is used by both network and UE. For instance, network performs LBT based on the specific CAPC for the dynamic scheduling. In addition, UE also has to determine CAPC when it performs LBT for the configured grant transmission. Hence, RAN2 should define a selection rule of CAPC within a radio bearer in such scenarios.
The simplest way to resolve the issue is to not allow multiplex QoS flows mapped to different CAPC into a radio bearer. However, such a restriction may not be desirable for the network implementation, and then another alternative could be to use the lowest priority of CAPC (i.e. the highest CAPC index) for the radio bearer if multiple QoS flows with different CAPCs are mapped to a radio bearer. 
Proposal 1:	To add the following NOTE to the running CR:
NOTE:	In case multiple QoS flows IDs which are mapped to different CAPCs are mapped to a logical channel, the lowest priority CAPC is selected for the logical channel. 

2.2	CAPC for the configured grants
In RAN2#106 meeting, RAN2 made the following agreements on the Channel Access Priority Class (CAPC) in the unlicensed carriers as follows:
	For UL CG, select the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, as in LTE LAA (for WiFi coexist)
For UL CG, FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data



UE/gNB in unlicensed carriers has to perform LBT (listen-before-talk) operation as required by the regulation, and within Category 4 LBT, several CAPCs are defined to have differentiated channel access parameters (the following table comes from TS 36.213 for LTE LAA).
	
CAPC ()
	

	

	

	

	
allowed sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}



For uplink configured grant, network cannot signal the CAPC index for every occasion, and thus UE itself has to select which CAPC is used for each occasion. According to the agreements from the last meeting, UE selects the highest CAPC index (lowest priority) of LCHs multiplexed in a TB, and UE will select the CAPC 4 (i.e. the lowest priority) in the following example:


Figure 1: Example of MAC PDU
We think that to multiplex multiple CAPCs seems not good as it is possible that very small amount of data belongs to the highest CAPC index, like above, but UE still has to apply the highest CAPC index for the (possibly) high-priority data, which leads some delay for the transmission.
Observation: To select the highest CAPC index (lowest priority) of LCHs may delay transmission of high-priority data.
The easiest way to solve the issue would be to multiplex the logical channels which have the same CAPC. The following procedure can be considered to achieve it:
Step 1:	UE includes the MAC SDU from the highest priority logical channel according to the existing LCP procedure.
Step 2:	And then, UE includes MAC SDU(s) from any other logical channel(s) which have the same CAPC as the highest priority logical channel in Step 1 above.
With this (simple) procedure, UE could use the CAPC of the highest priority amongst the multiplexed data when performing transmission of the configured grant, which does not require complicated procedure. The possible specification impacts are illustrated below (with track changes).
	[bookmark: _Toc12751556]5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) for which PDCP duplication is deactivated.
1>	if the new transmission is performed for the configured uplink grant on unlicensed carrier:
2>	select the logical channels which have the same CAPC as the CAPC of the highest priority logical channels among the selected the logical channels above.
NOTE:	The Subcarrier Spacing index, PUSCH transmission duration and Cell information are included in Uplink transmission information received from lower layers for the corresponding scheduled uplink transmission.



Proposal2: For the configured uplink grant, UE performs LCP procedure as follows:
-	Step 1: UE includes the MAC SDU from the highest priority logical channel according to the existing LCP procedure.
-	Step 2: And then, UE includes MAC SDU(s) from any other logical channel(s) which have the same CAPC as the highest priority logical channel in Step 1 above.

3	Conclusion
Proposal 1:	To add the following NOTE to the running CR:
NOTE:	In case multiple QoS flows IDs mapped to different CAPC are mapped to a logical channel, the lowest priority CAPC is selected for the logical channel. 
Observation: To select the highest CAPC index (lowest priority) of LCHs may delay transmission of high-priority data.
Proposal2: For the configured uplink grant, UE performs LCP procedure as follows:
-	Step 1: UE includes the MAC SDU from the highest priority logical channel according to the existing LCP procedure.
-	Step 2: And then, UE includes MAC SDU(s) from any other logical channel(s) which have the same CAPC as the highest priority logical channel in Step 1 above.
4	References
[1]	3GPP TS 38.321: "NR; Medium Access Control (MAC); Protocol specification".
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