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1   Introduction
In RAN2 #105bis [1], the following agreement was reached.

	· 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


In RAN2 #106 [2], the agreement on data multiplexing was reached 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


According to the agreement above, there are still some unsolved issues. In this contribution, we will discuss them and provide our proposals. 

2   Discussion 
In NR, the 5G QoS model is based on QoS Flows. Each QoS flow has one standardized 5QI value, and it has a one to one mapping with 5G QoS characteristics. Besides, some new services have been introduced after Rel-13 in EPC and these services also have corresponding new 5QI values in case of 5GC. These new services are listed in table 1. For NR-U, the agreement that standardized QCI to access priority mapping for DL and UL can be used as baseline. RAN2 may assume that 4 category channel access priority class in LAA is still supported for NR-U, then according to the 5QI definition in NR, some modifications for the mapping table in LAA need to be considered. Specifically, all the new 5QI values, which do not have a corresponding QCI value in Rel-13 EPC need further consideration. 
Table 1: Standardized 5QI to QoS characteristics mapping

	5QI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume
	Default

Averaging Window
	Example Services

	67
	GBR
	15
	100 ms
	10-3
	N/A
	2000 ms
	Mission Critical Video user plane

	71
	
	56
	150 ms 
	10-6
	N/A
	2000 ms
	"Live" Uplink Streaming 

	72
	
	56
	300 ms 
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming 

	73
	
	56
	300 ms 
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming 

	74
	
	56
	500 ms 
	10-8
	N/A
	2000 ms
	"Live" Uplink Streaming 

	76
	
	56
	500 ms 
	10-4
	N/A
	2000 ms
	"Live" Uplink Streaming 

	79
	Non-GBR
	65
	50 ms
	10-2
	N/A
	N/A
	V2X messages

	80
	
	68
	10 ms
	10-6
	N/A
	N/A
	Low Latency eMBB applications Augmented Reality

	82
	Delay Critical GBR
	19
	10 ms
	10-4
	255 bytes
	2000 ms
	Discrete Automation 

	83
	
	22
	10 ms
	10-4
	1354 bytes


	2000 ms
	Discrete Automation 

	84
	
	24
	30 ms


	10-5
	1354 bytes

	2000 ms
	Intelligent transport systems 

	85
	
	21
	5 ms


	10-5
	255 bytes
	2000 ms
	Electricity Distribution- high voltage 


Reusing the principle in LAA, i.e. QCIs with stricter Packet Delay Budget are mapped to the higher channel access priority class. According to the principle, for 5QI 67, 79, 80, 82, 83, 84, 85, since they have stringent delay requirements, they should be mapped to CAPC 1. While 5QI 71 should be mapped to CAPC 2 because of 150 ms PDB. And lastly, 5QI 72, 73, 74,76 should be mapped to CAPC 3 due to 300ms or higher PDB.

Based on the analysis above, table 2 below lists the mapping relationship between all newly introduced services after Rel-13 in EPC and channel access priority class.
Table 2: 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
	-


Proposal 1: 
· For the 5QI values that have a one to one correspondence with a given EPC based QCI as of Rel-13, the mapping table used to derive the Channel Access Priority Class in LAA UL can be used as baseline for NR-U. 

· For the 5QI values that have no corresponding EPC based QCI value as of Rel-13, new mapping needs to be determined based on the Packet Delay Budget of service(taking into consideration the resulting CoT).

· The table 2 as proposed above can be adopted as the baseline for NR-U

In RAN2 #106 [2], it is FFS if it shall be possible to restrict data of which CAPC can be multiplexed into a TB with high priority data. In the following, we will discuss the necessity of introducing additional restriction. First of all, for configured grant type 1, the network may configure which LCH to use configured grant resource in NR. If the same restriction is also used for NR-U, it means that low priority data may not be configured to use configured grant type 1 resource. Then low priority data will not be multiplexed into a TB with high priority. In other words, restriction may be realized via the configuration of LCH. Therefore, for configured grant type 1, there is no need to introduce additional multiplexing restriction. Secondly, for configured grant type 2, since it is mainly used for services with high delay requirement unlike URLLC, the restriction for data multiplexing is not necessary. Hence for configured grant transmission, there is no need to introduce additional restriction on data multiplexing.
Proposal 2: For configured grant, there is no need to introduce additional multiplexing restrictions.
In addition, according to the agreement in [1], all MAC CEs except padding BSR MAC CE uses the highest priority CAPC. However, it is FFS for the recommended rate of Voice MAC CE. Since this MAC CE is used for checking if a bit rate recommended by its peer for VoIP can be provided by gNB, and it is not delay sensitive. So, when the MAC CE is multiplexed into one MAC PDU with MAC SDU, it may use the lower CAPC, such as CAPC 3. 
Proposal 3: CAPC 3 is used for the recommended bit rate MAC CE.
3   Conclusion

In this contribution, we discussed UL data multiplexing and channel access priority in NR-U, and have made the following proposals.

Proposal 1: 
· For the 5QI values that have a one to one correspondence with a given EPC based QCI, the mapping table used to derive the Channel Access Priority Class in LAA UL can be used as baseline for NR-U. 

· For the 5QI values that have no corresponding EPC based QCI value, new mapping needs to be determined based on Packet Delay Budget of service(taking into consideration the resulting CoT).

· The table 2 as proposed above can be adopted as the baseline for NR-U

Proposal 2: For configured grant, there is no need to introduce additional multiplexing restrictions.
Proposal 3: CAPC 3 is used for the recommended bit rate MAC CE.
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