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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]During the SI phase, the need of admission control in NR SL was discussed online but no agreement was achieved [1]:
8: Need of admission control in NR SL can be discussed in WI.
In this contribution, we will further discuss the NR SL admission control from the following two aspects:
· Whether admission control is needed for NR SL?
· How does admission control for NR SL work?
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK83]Necessity for admission control in NR SL
According to the NR SL QoS framework, new flow-based QoS is introduced in NR instead of PPPP/PPPR which are used in LTE. For the flow-based QoS framework, PQI is used as an entry of a set of QoS parameters such as resource type, priority, latency, and etc. As shown in Table-1[2]:

Table-1: Standardized PQI to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	1

	
GBR
	3
	20 ms

	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation; 
Platooning between UE and RSU – Higher degree of automation

	2

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	3
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;
Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	82
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;
Sensor sharing – Higher degree of automation;
Video sharing – higher degree of automation

	83
	(NOTE 1)
	2
	3 ms
	10-5
	2000 byte
	2000 ms
	Emergency trajectory alignment;
Sensor sharing – Higher degree of automation

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications. 
Editor's Note: It is FFS if GBR and Delay Critical GBR can also be used for broadcast and groupcast. 



For GBR QoS flows, two additional PC5 QoS parameters are defined as below:
	[bookmark: _Toc6292956]5.4.2.2	PC5 Flow Bit Rates
For GBR QoS Flows only, the following additional PC5 QoS parameters exist:
-	Guaranteed Flow Bit Rate (GFBR);
-	Maximum Flow Bit Rate (MFBR).
The GFBR and MFBR as defined in clause 5.7.2.5 of TS 23.501 [6] are used for bit rate control on PC5 reference point over the Averaging Time Window. For PC5 communication, the same GFBR and MFBR are used for both directions. 



From the above description, it is obvious that for GBR QoS flows, GFBR is also introduced, which represents the QoS Flow-level Guaranteed Flow Bit Rate. It means before the setup of SLRB, it should be decided that whether there are enough resources which can meet the GFBR requirement of the new QoS flow; otherwise, there is the risk that one SLRB is setup but its QoS cannot be guaranteed. Therefore, admission control is needed for NR SL to guarantee the QoS of GFBR service.
Observation 1: GFBR should be guaranteed for the GBR type of SL services. 
[bookmark: OLE_LINK153][bookmark: OLE_LINK154][bookmark: OLE_LINK159][bookmark: OLE_LINK160]In LTE V2X, CBR based congestion control was introduced, by which UE can adapt its transmission parameters based on the CBR value and the (pre-) configured mapping table. When there is a congestion, all the interfaces/RATs may become congested, and if no mechanism to prohibit new QoS flow access, the channel condition will continue to be decreased, all the existing services need to adjust their transmission parameters according to CBR. This affects the user experience of all existing services, the QoS (e.g., GFBR, latency) of the existing services will be impacted.
Observation 2: If only CBR is used, the QoS requirements of SLRB may not be able to be guaranteed.
According to the above two observations, it is proposed that:
Proposal 1：Admission control is needed for NR SL unicast.
Solutions for Admission Control
There are two scenarios for NR SL unicast considering whether the Tx UE is in coverage or not:
· Tx UE is in coverage;
· Tx UE is out-of-coverage.
The analysis in this contribution is based on the above two scenarios respectively.
Tx UE in-coverage
When Tx UE is in-coverage, according to the RRC state of the Tx UE, there are two cases:
Case 1: Tx UE is in RRC_CONNECTED state;
Case 2: Tx UE is in RRC_IDLE or RRC_INACTIVE state.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Case 1: for this case, the network knows the SL channel status of Tx UE, and based on this information, the network can perform admission control. In detail, for mode 1, network can implement admission control base on scheduling information. For mode 2, the configured UE will report its CBR measurement result, and network can implement admission control base on these reports.
Case 2: For this case, since there is no RRC connection or the RRC connection is suspended, the network cannot perform admission control directly, but it can provide some criteria by broadcast, e.g., configuring the CBR threshold, UE performs admission control based on the pre-configured threshold. For example, when the measured CBR is larger than the pre-configured CBR threshold, the new arrival QoS flow may be rejected or only high priority can be accepted. 
Proposal 2：For RRC_CONNECTED UE, the network performs the admission control for NR SL.
Proposal 3:  For RRC_IDLE and RRC_INNACTIVE UE, network can broadcast at least a CBR threshold to help the UE performs admission control by itself.
Tx UE is Out-of-coverage
When Tx UE is out-of-coverage, the admission control mechanism can be similar as the RRC_IDLE and RRC_INNNACTIVE UE, but the CBR threshold should be pre-configured. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 4：For out-of-coverage UE, the admission control can be performed by UE itself at least based on a pre-configured CBR threshold.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Conclusion
[bookmark: OLE_LINK165]In this contribution the following observations and proposals were made:
Observation 1: GFBR should be guaranteed for the GBR type of SL services. 
Observation 2: If only CBR is used, the QoS requirements of SLRB may not be able to be guaranteed.
Proposal 1：Admission control is needed for NR SL unicast.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Proposal 2：For RRC_CONNECTED UE, the network performs the admission control for NR SL.
Proposal 3:  For RRC_IDLE and RRC_INNACTIVE UE, network can broadcast at least a CBR threshold to help the UE performs admission control by itself.
Proposal 4：For out-of-coverage UE, the admission control can be performed by UE itself at least based on a pre-configured CBR threshold.
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