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1. Introduction
There are several open issues regarding how the CAPC for different data flows can impact uplink transmission. 

The first one is how the CAPC for a DRB is determined. Even though RAN2#107 has agreed on a mapping table between 5QI to CAPC, which is captured in the current running stage-2 CR, it wasn’t decided what CAPC should be used for a DRB which carries multiple QoS flows.

A second FFS is from RAN2#106 where it wasn’t concluded whether “it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data”.

We discuss these issues in this contribution.
2. Discussion
In NR-U, the channel access priority for a QoS flow is determined by its QoS identifier called 5QI. For each 5QI, a corresponding CAPC was agreed in RAN2#107 and captured in the running stage-2 CR as follows:

Table 5.X.2-1: Mapping between Channel Access Priority Classes and 5QI

	Channel Access Priority Class (
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)
	5QI

	1
	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
	-


When the UE transmits data on uplink, it multiplexes data from logical channels (LCH) depending on their priority into a MAC PDU. It has been agreed in previous RAN2 meetings that the CAPC of a MAC PDU is the lowest access priority among all the logical channels in the MAC PDU when it is transmitted on a configured grant (CG). 
RAN2 has already agreed how CAPC should be determined for SRBs and MAC CEs. The remaining issue is how to determine the CAPC for an LCH belonging to a data bearer which includes multiple QoS flows. 
Observation 1: How CAPC is determined for a DRB has not been discussed in RAN2.

There are two main options:
Option A: A DRB contains QoS flows of only a single CAPC in which case the CAPC for the DRB is same as the single CAPC

Option B: A DRB can contain QoS flows from multiple CAPCs in which case a solution is needed which one of the CAPC to use for the DRB

For Option B, several alternatives can be envisioned:

Option B-1: The CAPC for each DRB is determined by the gNB implementation considering all the QoS flows in this bearer

Option B-2: A method is specified by which the gNB determines the CAPC for the DRB and signals to the UE.
Option B-3: A method is specified by which the UE determines the CAPC for the DRB.

One of the important characteristics of the solution should be to able to provide fair co-existence between NR-U and other unlicensed technologies. In Option B, the expectation is that either the gNB implementation or the specified method gNB will find a “fair” CAPC for this DRB. For example, choosing the highest priority among the QoS flows may not be fair as then data from lower priority QoS flows can be transmitted with this high priority CAPC. On the other hand, always choosing the lowest priority is also not fair since even when a MAC PDU contains data from high priority QoS flows, it will use the lowest priority CAPC.
Given the limited time remaining for the Work Item, RAN2 should aim at finding a simple solution in Rel-16. In that regard, it is better to either consider Option A or B1.
Observation 2: Specifying a method to determine the CAPC for a DRB which carries QoS flows of different CAPCs will not be an easy task.
Proposal 1: For the determination of CAPC for a DRB, RAN2 should select between the two options: 1-)All QoS flows in a DRB have the same CAPC or 2-) the selection of the CAPC should be determined by gNB implementation.
We note that if the gNB selection is agreed, the gNB may update the CAPC whenever a new QoS flow is added to or removed from the DRB and the addition can also happen by reflective QoS.
In RAN2#106, it was argued by some companies that the selection of the lowest priority CAPC for a MAC PDU which multiplexes different DRBs is not optimal since high priority data will be subject to delay when lower priority data is multiplexed in the same MAC PDU. Several options to solve this sub-optimality were proposed in RAN2#107 even though the topic was not discussed.
Even though the unfairness to high priority data as mentioned is valid, it is not a significant problem and can be solved by different methods. We note that the issue only applies to configured grants as the CAPC for scheduled data is always selected by the gNB. The CG is usually used by predictable data with well known periodicities and data sizes. Release-16 is also introducing multiple CG configuration when different types of such traffic need to be transmitted by CG. Therefore, the only time this can be a problem is if there is sporadic traffic of low priority CAPC which need to be transmitted. In addition, if the LBT can pass for both low and high priority CAPC, there is no gain. 
One solution proposed was to have logical channel multiplexing restrictions where low priority CAPC data can not be sent together with high priority one. This solves the above problem; however, it also creates inefficiency by sending padding instead of traffic.

Observation 3: The possible unfairness for multiplexing of data with high and low priority CAPC is a corner case problem and can be resolved by other means.
Proposal 2: RAN2 should not introduce any new LCP and multiplexing restrictions.
3. Conclusion

In this contribution, we discussed determination of CAPC for uplink transmission and propose the following:
Observation 1: How CAPC is determined for a DRB has not been discussed in RAN2.

Observation 2: Specifying a method to determine the CAPC for a DRB which carries QoS flows of different CAPCs will not be an easy task.
Proposal 1: For the determination of CAPC for a DRB, RAN2 should select between the two options: 1-)All QoS flows in a DRB have the same CAPC or 2-) the selection of the CAPC should be determined by gNB implementation.
Observation 3: The possible unfairness for multiplexing of data with high and low priority CAPC is a corner case problem and can be resolved by other means.

Proposal 2: RAN2 should not introduce any new LCP and multiplexing restrictions.
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