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Introduction 
The main motivation for NR sidelink enhancements in Release 17 is to perform sidelink operations in a power efficient manner while also developing solutions that can enhance reliability and reduce latency. The objective in the WID, as captured below, is to specify resource allocation to reduce power consumption of the UEs and also to introduce enhancements for improved reliability in consideration of both PRR and PIR. In this contribution, we discuss congestion control based on Channel Busy Ratio (CBR) and Channel occupancy Ratio (CR) for resource allocation schemes in NR Rel 17. 2. Resource allocation enhancement:
· Specify resource allocation to reduce power consumption of the UEs [RAN1, RAN2]
· Baseline is to introduce the principle of Rel-14 LTE sidelink random resource selection and partial sensing to Rel-16 NR sidelink resource allocation mode 2.
· Note: Taking Rel-14 as the baseline does not preclude introducing a new solution to reduce power consumption for the cases where the baseline cannot work properly.
· This work should consider the impact of sidelink DRX, if any.
· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.


Discussion
Congestion Control based on CBR and CR
For NR Sidelink, following in the footsteps of LTE sidelink design, a physical measurement of the Channel Busy Ratio (CBR) is defined in each subframe which measures the portion of the resources in a resource pool with high received signal energy (S-RSSI) in the last 100 subframes. Accordingly, the Channel Occupancy Ratio (CR) measurement  counts the number of subchannels used by the UE to transmit data in, during a window of 1000 ms including the current subframe. 
A UE can be (pre)configured with a set of acceptable CBR ranges, where each CBR range has a upper CR-limit. When the CR for any UE exceeds the CR-limit for its CBR range, it reduces its CR in response. The details are up to UE implementation. To control channel utilization and allow congestion control, based on the Channel Busy Ratio (CBR) and Channel Occupancy Ratio (CR), the network can indicate how the UE adapts its transmission parameters for each transmission pool. A UE chooses its transmission parameters from within the range corresponding to the prevailing CBR and associated CR limit. A UE may perform CBR measurement of all configured transmission pools including exceptional pool, for both the PSSCH and PSCCH resources. In Rel-16 NR Sidelink, CBR measurement reporting mechanism of LTE V2X sidelink communication is re-used.
In Rel-14 LTE V2X sidelink, in the interest of power saving, pedestrian UEs do not perform CBR measurement. In such cases, P-UEs using power saving resource allocation schemes such as random selection and partial sensing adjust their transmission parameters based on the default transmission parameter configurations which can be provided by the network via RRC signaling. For Rel-17, in RAN1 # 103e, it has been agreed, as captured below, that further study is required on congestion control based on CBR for power saving resource allocation schemes. 
	Agreements:
· Further study congestion control based on CBR and CR for power saving RA schemes
· Identify necessary changes from R16 CBR/CR (if any), including transmission resource selection and transmission parameters that can be adjusted and applicable to power savings RA schemes
· Note: this is not intended to require all UEs to perform sensing for the purpose of CBR measurement



From RAN2 perspective, since the support of random resource selection and partial sensing can cause congestion and interference, congestion control based on CBR may be further explored. For Rel-16 NR sidelink, cbr-ReportSidelink indicates whether UE can report CBR measurement to gNB and can adjust its radio parameters based on CBR measurement and CRlimit [3][4]. The IE cbr-CR-TimeLimitSidelink indicates the time within which UE can process CBR and CR. However, based on RAN1 agreement, it needs to be identified what necessary changes may be required from Rel-16 CBR/CR (if any) before adapting it to the power saving resource allocation schemes (which was not provisioned in Rel-14 LTE V2X sidelink). RAN2 needs to discuss, what changes may be required to the current congestionControlSidelink-r16 IE which indicates whether UE supports sidelink congestion control for NR sidelink. However, RAN2 impact can be analysed better once more progress has been made in RAN1.
Observation 1: RAN1 needs to identify the necessary changes (if any) which may be required from Rel-16 CBR/CR to adopt sidelink congestion control for power saving resource allocation schemes in Rel-17.
Proposal 1: RAN2 to wait for further progress in RAN1 regarding congestion control based on CBR before considering RAN2 impact and required support. 
[bookmark: Proposal_Pattern_Length]Conclusions
In this contribution we discuss sidelink congestion control for Rel 17 NR sidelink and make the following observation and proposal.
Observation 1: RAN1 needs to identify the necessary changes (if any) which may be required from Rel-16 CBR/CR to adopt sidelink congestion control for power saving resource allocation schemes in Rel-17.
[bookmark: _GoBack]Proposal 1: RAN2 to wait for further progress in RAN1 regarding congestion control based on CBR before considering RAN2 impact and required support. 
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