3GPP TSG-RAN WG1 Meeting #88
R1-1701622
Athens, Greece 13th - 17th February 2017
Title:
Remaining details of congestion control for PC5-based V2X
Source: 
ZTE, ZTE Microelectronics
Agenda Item:
7.2.1.3
Document for:
Discussion & Decision
1 Introduction
In RAN1#87 meeting, there is an agreement achieved as follows [1]:

Agreements:

· Confirm the WA (100ms in absolute time) of CBR measurement duration:

· RAN2 can discuss whether any high layer operation is needed on CBR measurement.
· Additional measurement for SA pool is supported for SA-data non-adjacent case.

· V-UE measures all the resource pools configured as transmission pools.

· FFS measurement on exceptional pools.

· It is up to RAN2 how to report multiple measurements.
· Adaptation of the allowed set of values of radio-layer parameters is supported for congestion control.
· Both eNB-assisted and UE autonomous transmission parameter (re)configuration are supported

· Transmission parameter (re)configuration based on CBR and priority are supported
· FFS which transmission parameters are (re)configured.

· FFS whether resource reselection is immediately triggered in the event of parameter adaptation
Agreement:
· An occupancy ratio metric is defined

· CR is defined as the total number of sub-channels used by the UE for its transmissions divided by the total number of configured sub-channels over a measurement period  of  [1000]ms 

· Working assumption: The set of radio-layer parameters whose allowed values can be restricted by congestion control are the following:

· Maximum transmit power (including zero power transmission)

· Range on number of retransmissions per TB

· Range of PSSCH RB number (according to subchannel size)

· Range of MCS

· Maximum limit on occupancy ratio (CR_limit)

· FFS whether resource reservation interval needs to be included.
· Lookup table links CBR range with values of the transmission parameters for each PPPP

· Can be configured or preconfigured. Details up to RAN2. 

· Up to 16 CBR ranges are supported

· FFS details of UE behavior, e.g., 
· When the UE transmits MAC PDUs with different priorities.

· When and how the UE drops packet transmissions 

· Any possible impact on sensing and resource selection procedure (e.g., caused by CR_limit)
In this contribution we discuss some of the remaining details of congestion control for PC5-based V2X.
2 CBR measurement on exceptional pools
In V2X communication, normally, the vehicle UE uses the normal pool in which only sensing based transmissions are allowed. In some exceptional cases, e.g. when radio link failure (RLF) occurs, the UE is allowed to use the exceptional pool. As listed in LS R2-168931 from RAN2, RAN2 working assumption is that the UE will only use random selection on the exceptional pool, if the exceptional pool is selected [2].

Considering that random selection is assumed to be used in exceptional pool, the probability of resource selection conflict is closely related to quantity of valid resources in the pools. In order to mitigate the resource collision, the CBR measurement and reporting on the exceptional pool is beneficial to assist the eNB to adjust the exceptional pool based on the CBR report.

Both overloaded and less-loaded events can be supported for the purpose of congestion control and resource utilization efficiency, respectively. 
In order to properly adjust the exceptional pool size, it is suggested that two thresholds should be defined, overloaded threshold and less-loaded threshold. If CBR becomes lower than the less-loaded threshold, it means that only a little part of the resources is used. Then CBR reporting is triggered to inform the eNB that it can reduce V2X sidelink resources to manage the resources more efficiently. Conversely, if CBR becomes larger than the overloaded threshold, CBR reporting is triggered to inform the eNB that it can enlarge V2X sidelink resources to mitigate resource collision.
In alignment to what we provided in the email discussion [87-18] on the FFS points in the congestion control, the two following proposals are provided:
Proposal 1: It is necessary to measure CBR on the exceptional pools.

Proposal 2: Two thresholds should be defined for triggering CBR reporting.

3 The behavior of resource reselection in the event of parameter adaptation
The mapping table among PPPP, CBR range and radio parameters set is agreed in RAN1#87 meeting.  For each PPPP, up to 16 CBR ranges are supported and each CBR range links to a set of radio parameters [1].
While CBR measurement is processing, if a new UE enter or exit or a new transmission process is triggered or released in one area, the CBR range measured around this area would be change. Whether resource reselection is immediately triggered due to the change of CBR range have not been determined. However, it seems that there is no need to do that.
If resource reselection is triggered immediately, while the CBR range goes to a high step, then all the UEs around may reduce the use of resources at almost the same time as shown in Figure 1.  It may lead to a sudden reduction of resource usage and then trigger a new adjustment due to the CBR change in the next measurement duration. It is a disaster for communication system because of frequent switching back and forth.
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Figure 1: One case of CBR range changes

On the other hand, the sensing window is 1s for the sensing process, the counter for resource reservation is 5 to 15, and the CBR measurement duration is 100ms. The CBR measurement duration is obviously smaller than others.  If one semi-persistent scheduling (SPS) transmission is immediately interrupted when current CBR range changes, this will significantly affect the stability of sensing and the SPS transmission. One way to solve this issue is to average smooth CBR with alpha-trimmed means at the higher layer. The UE would only use the average CBR to set the transmission parameters at the event of resource selection.
Based on our analysis, resource reselection should not be immediately triggered in the event of parameter adaptation. It should only be processed during resource selection. In alignment to what we provided in the email discussion [87-18] on the FFS points in the congestion control, the following proposal is provided:
Proposal 3: The parameter adaptation of CBR should only be processed during resource selection.
4 Conclusions

In this contribution, we discussed the remaining issues of congestion control and proposed the following:
Proposal 1: It is necessary to measure CBR on the exceptional pools.

Proposal 2: Two thresholds should be defined for triggering CBR reporting.
Proposal 3: The parameter adaptation of CBR should only be processed during resource selection.
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