3GPP TSG RAN WG1 #100-e	R1-2000698
e-Meeting, February 24th – March 6th, 2020
[bookmark: _GoBack]
Agenda item:	7.2.4.6 QoS management for sidelink
Source:	ITRI
Title:	Remaining issues on congestion control for sidelink QoS management
Document for:	Discussion & Decision
Introduction
In RAN1#97 meeting [1], the congestion control for sidelink QoS management reached the following agreements:Agreement:
· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.
Agreement:
· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.



In RAN1#98bis meeting [2], further agreements on congestion control were agreed:Agreements:
Define NR sidelink Channel Occupancy Ratio (CR) measurement.
· LTE CR is the baselines 
Agreements:
· Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:
· Range of MCS for a given MCS table supported within the resource pool
· Range of number of sub-channels
· Upper bound of number of (re)transmissions – already agreed in mode 2 AI
· Upper bound of TX power (including zero TX power)
· Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.
· Ranges/bounds of the transmission parameters and CRlimit are functions of QoS and CBR.
· In addition to congestion control (in use or not in use), the above parameters can be restricted by reusing the same mechanism as in LTE
· For speed, further discussion on absolute vs. relative speed
· FFS other parameter(s) that can be restricted 
· FFS whether or not to tie the speed with a UE capability
Agreements:
Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of the indication of a priority of a sidelink transmission carried by SCI payload (as per WA from RAN1#98), Lookup table is (pre)configured. Details up to RAN2. 
· Up to 16 (as a working assumption) CBR ranges are supported
· The working assumption will be automatically confirmed in RAN1#99 if no further input

Agreements:
· For the priority indication in 1st stage SCI: 
· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS
· Size is 3 bits (as a working assumption)
Agreement:
· Sidelink RSSI (SL-RSSI) measurement is used for CBR estimation
Agreement:
· A sidelink resource is busy for the purpose of CBR measurement if Sidelink RSSI measured by the UE in that resource exceeds a (pre-)configured threshold.

As a result, the CR and CBR are the baseline for sidelink congestion control, and we may set TX parameters for each resource pool. The upper bound for CR may be set, and TX parameters, including CR, should be a function of QoS and CBR. While these agreements serve as the framework of congestion control, some details are still not yet determined for the sidelink QoS management. This contribution provides some issues on the remaining details for this topic.

CR as a gate keeping function for CBR
Channel Busy Ratio (CBR) is a time-dependent value between zero and one representing the fraction of time that a single channel is busy with transmissions [3], and the ratio is as follows [4]:
	Definition
	Channel busy ratio (CBR) measured in subframe n is defined as follows:
-	For PSSCH, the portion of sub-channels in the resource pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1]; 
-	For PSCCH, in a pool (pre)configured such that PSCCH may be transmitted with its corresponding PSSCH in non-adjacent resource blocks, the portion of the resources of the PSCCH pool whose S-RSSI measured by the UE exceed a (pre-)configured threshold sensed over subframes [n-100, n-1], assuming that the PSCCH pool is composed of resources with a size of two consecutive PRB pairs in the frequency domain.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



Channel Occupancy Ration (CR) is as follows [4]:
	Definition
	Channel occupancy ratio (CR) evaluated at subframe n is defined as the total number of sub-channels used for its transmissions in subframes [n-a, n-1] and granted in subframes [n, n+b] divided by the total number of configured sub-channels in the transmission pool over [n-a, n+b].

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED intra-frequency,
RRC_CONNECTED inter-frequency



Besides, the channel occupancy limit in [3] serves as a gate keeping function to prevent the access layer from accepting new incoming packet if the limit was reached, and re-open the gate when the channel occupancy becomes lower. We may use Leaky bucket method if complex gate keepers are possible, and it is crucial to compute the next time that the gate will open.

While the agreements in RAN1#97 stated that LTE V2X sidelink congestion control is the starting point for defining NR congestion control [5], the above way of calculation for CBR is therefore assumed. Besides, the RAN1#98 [6] also agreed that for PSCCH/PSSCH multiplexing option 3, one CBR measurement over a resource pool is defined. However, while the LTE V2X congestion control mainly focus on CONNECTED UEs, these agreements did not consider the IDLE and INACTIVE UEs with the LTE mechanism as the baseline.

While the higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs [5], the UEs in RRC_IDLE and RRC_INACTIVE state should also be considered. Without active links available for UL reporting, it is not available for IDLE and INACTIVE UEs to perform the higher-layer CBR reporting.

In addition, the sample gate keeping function in [3] is:
[image: ]
If the limit was updated:
[image: ]

If we wish to implement the IDLE and INACTIVE CBR reporting, the corresponding gate-opening computing function should also be included. To ensure the operation of gate function under such situation, the information sharing mechanism for IDLE and INACTIVE devices is also required. 

Proposal 1: CBR reporting and CR information sharing for NR IDLE and INACTIVE UEs should be investigated in the future.

For dynamic CBR configuration, the corresponding CR limit adaptation varies accordingly. The measurement window size and the updating signaling mechanism should also be in accordance with the CBR and CR limit change. 

Proposal 2: Dynamic measurement window size might be considered in the future.
Conclusion

This contribution provided the following proposals:
Proposal 1: CBR reporting and CR information sharing for NR IDLE and INACTIVE UEs should be investigated in the future.
Proposal 2: Dynamic measurement window size might be considered in the future.
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