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1 Introduction
In LTE SL, congestion control is designed to effectively balance the traffic load among carriers. According to the latest V2X WID [1], congestion control is also supported in NR SL and will be investigated in WI phase.

	RP-190766 5G V2X WID:

4.1
Objective of SI or Core part WI or Testing part WI

-  Congestion control [RAN1, RAN2]


In this paper, we discuss the congestion control scheme for NR SL taking into account the agreed NR SL QoS framework. 
2 Discussion
In general, due to the finite radio resources within one carrier, it is easy to cause congestion when large amounts of UEs are attempting to transmit packets at the same time, which leads to declining system performance, e.g. decreased reliability and increased latency. Therefore effective congestion control scheme is needed to handle traffic overload situation and sustain a certain QoS performance within a carrier. 
Observation 1 Effective congestion control scheme is needed to handle traffic overload situation and sustain a certain QoS performance within a carrier. 
In LTE SL, the level of congestion is measured by channel busy radio (CBR). Each LTE SL packet is associated with a ProSe per packet priority (PPPP) value and each PPPP is associated with an upper CBR threshold and a lower CBR threshold. 
When a packet of priority PPPP arrives, UE needs to select a carrier for transmission. For initial selection, one carrier is regarded as a candidate if the CBR of the carrier is below threshCBR-FreqReselection associated with the priority. In case of multiple candidate carriers, UE selects the one with the lowest CBR.  

Carrier reselection will be triggered if CBR of the current carrier exceeds the threshCBR-FreqReselection associated with the priority. UE may reselect the carrier from other candidate carriers. If there is no other candidate carrier available, UE will start dropping the packets of associated priority until the CBR of the current carrier is below the corresponding threshCBR-FreqKeeping or other candidate carriers appear.
Observation 2 In LTE SL, congestion control balances the load among multiple carriers using CBR thresholds associated with different PPPPs, i.e. UE may transmit the packet of certain PPPP only if the CBR of the current carrier is below the corresponding threshold. 
In terms of congestion control for NR SL, in our view, we don’t foresee problems of inheriting the approach from congestion control in LTE SL, i.e. UE is allowed to transmit the packet of certain priority only if the CBR of the current carrier is below the corresponding threshold.
Proposal 1 The congestion control for LTE SL is taken as baseline for NR SL congestion control.   
On the other hand, in the latest NR SL QoS framework design, we notice that PC5 5QI (PQI) value instead of PPPP/PPPR is used to represent QoS requirements. Similar as in NR Uu, PQI is an index which maps to a set of QoS parameters such as priority, latency, packet error rate etc. Hence, different from the case in LTE SL, CBR thresholds should be associated with PQI to realize congestion control in NR SL.
	TS 23.287:

5.4.1 QoS handling for V2X communication over PC5 reference point

For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over PC5 reference point, a special set of standardized PC5 5QIs (PQI) are defined in clause 5.4.3. The UE may be configured with a set of default PQIs to use for the V2X services, as defined in clause 5.1.2.1.

RAN2 105 Agreements:

2: From RAN2 perspective, PQI defined by SA2 for NR SL is feasible. Final decision on whether/how other QoS parameters are defined in addition to PQI is up to SA2.


Proposal 2 In NR SL, CBR thresholds for congestion control should be associated with PQI.

In LTE, for each carrier the mapping between CBR thresholds and PPPP values is preconfigured or configured by eNB via SIB/RRC signalling, i.e. SL-V2X-FreqSelectoinConfigList.  In NR, the same principle should be followed.
Proposal 3 CBR thresholds to PQI mapping should be preconfigured or configured by gNB via SIB/RRC signalling.
In LTE V2X Release 15, multiple carriers are supported and one mode 2 pool is associated with each carrier except the case where different zones are configured. In case of congestion in the current  resource pool / carrier, UE can reselect a new resource pool in another carrier which is not congested.
Comparatively, in NR V2X Release 16, only one single carrier will be considered for transmission and reception, according to the latest V2X WID [1]:

	RP-190766 5G V2X WID:

4.1
Objective of SI or Core part WI or Testing part WI
-  For the scenarios of NR sidelink carrier, this work will consider a single carrier for the NR sidelink transmission and reception.


Then, the issue remaining is how congestion control is performed in a single carrier system. In our view, as also discussed in the companion paper [2], there is no clear benefit for UE to select from multiple resource pools based on cast type or QoS, only on single carrier. With only one pool for single carrier, there is no need to perform resource pool (re)selection in NR V2X in case of congestion, and UE only needs to decide whether to transmit or not according to congestion condition.  

Proposal 4 Within a (pre)configured resource pool of a single carrier, a UE may or may not establish a SL radio bearer and start transmission due to congestion control.
Proposal 5 The benefit of letting UE operate in multiple pools in a single carrier is not clear, RAN2 tries to agree on the working assumption that congestion control will not lead to resource pool reselection.
3 Conclusion

In section 2 we made the following observations:
Observation 1
Effective congestion control scheme is needed to handle traffic overload situation and sustain a certain QoS performance within a carrier.
Observation 2
In LTE SL, congestion control balances the load among multiple carriers using CBR thresholds associated with different PPPPs, i.e. UE may transmit the packet of certain PPPP only if the CBR of the current carrier is below the corresponding threshold.


Based on the discussion in section 2 we propose the following:
Proposal 1
The congestion control for LTE SL is taken as baseline for NR SL congestion control.
Proposal 2
In NR SL, CBR thresholds for congestion control should be associated with PQI.
Proposal 3
CBR thresholds to PQI mapping should be preconfigured or configured by gNB via SIB/RRC signalling.
Proposal 4
Within a (pre)configured resource pool of a single carrier, a UE may or may not establish a SL radio bearer and start transmission due to congestion control.
Proposal 5
The benefit of letting UE operate in multiple pools in a single carrier is not clear, RAN2 tries to agree on the working assumption that congestion control will not lead to resource pool reselection.
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