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1 Introduction

In this contribution, we want to clarify the CBR range configuration for network perspective, since the current description and parameters, i.e., cbr-ThreshHigh and cbr-ThreshLow are not clear to introduce CBR ranges for V2X UE. 
2 Discussion
As results of V2X work on CBR, different allowed parameter-set depending the measured CBR was introduced. It means that if CBR is very low, i.e. non-congestion, much aggressive parameters can be allowed while, if CBR is high, parameters are limited so as to reduce the interference generated by a UE. 

Now, the network can configure at most 16 CBR ranges e.g. maxCBR-Level, and it includes two parameters, i.e., cbr-ThreshHigh and cbr-ThreshLow based on the current 36.331 specification [1] written in below. However, we think the current description of CBR-Range may make some misunderstanding what is the proper operation.
· SL-CBR-Range
The IE SL-CBR-Range defines the upper bound (i.e. cbr-ThreshHigh) and lower bound (i.e. cbr-ThreshLow) of the CBR range. The CBR range includes the value of the upper bound but excludes the value of the lower bound except 0. Value 0 is included in the range if set to the lower bound.
SL-CBR-Range information element

-- ASN1START

SL-CBR-Range-r14 ::=

SEQUENCE {


cbr-ThreshHigh-r14


SL-CBR-r14,


cbr-ThreshLow-r14


SL-CBR-r14
}

SL-CBR-r14 ::=





INTEGER(0..100)

-- ASN1STOP

	SL-CBR-Range field descriptions

	SL-CBR
Value 0 corresponds to 0, value 1 to 0.01, value 2 to 0.02, and so on (i.e. in steps of 0.01) until value 100, which corresponds to 1.


The above CBR range and parameters was determined based on the request of L1 parameter information provided by RAN1 [2]. The contents of L1 parameter for CBR range is captured in the below table.
	Parameter name in specification
	Parameter name in text
	Description
	Value range
	UE specific, cell specific
	OOC operation
	Comment

	i-th CBR range 
	CBRRange(i)
	The interval representing i-th CBR range
	An interval within range [0, 1] with granularity of 0.01
	UE specific, cell specific
	Yes
	Up to 16 CBR ranges are supported. Signaling details are up to RAN2.


There is one issue how to signal/represent the CBR ranges which are consist of upper bound and lower bound. It is obvious that this signalling for CBR ranges and parameters is totally up to RAN2 and we think there are two options as represented in Figure 1.
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Figure 1. Alternatives to describe CBR ranges
· Alternative 1: Each CBR range has two bounds (upper bound and lower bound), and these upper bound and lower bound can explicitly indicate the each CBR range. One restriction is the lower bound of i-th CBR range should equal to the upper bound of (i-1)-th CBR range.
· Alternative 2: Each CBR range has only one bound (upper bound), and the i-th lower bound can implicitly get from upper bound of (i-1)-th CBR range. 
For Alt 1, i.e. signal min value and max value for each CBR range separately, it is flexible and obvious to understand when it is received. However, since full CBR range needs to be covered by the divided ranges, max value of (i-1)-th CBR range must equal to min value of i-th CBR range. Otherwise, some special handling is needed if full CBR range is not covered. It is obvious that the network doesn’t want to certain CBR scenarios which have overlapped CBR ranges or have a CBR hole between CBR ranges.
In the current specification, there are no descriptions to avoid overlapping and making hole-problem of CBR ranges. Someone may argue a smart eNB implantation can handle it, but we think that it is better to add some restricted description to clear understanding.
Observation 1: Based on current signalling for CBR ranges, it seems for the network could overlap the configured multiple CBR-Ranges and couldn’t cover all between [0, 1].
For Alt 2, i.e. signal only max value for each CBR range, it can reduce the number of parameters since all CBR range just have one threshold value. In principle, the lower bound for CBR ranges are not needed but it is a little hard to describe the detail operation in specification. 
However, in the current specification, it seems both Alt 1 and Alt 2 are supported since the above highlighted sentence “The CBR range includes the value of the upper bound but excludes the value of the lower bound except 0” makes possible the excluding the value of the lower bound, but it is not “OPTIONAL” field now. It means that the description of operation for CBR-Range with thresholds is not aligned with the parameters of CBR-Range IE. Therefore we have to first consider what the intention of operation regarding CBR-Range, and then choose the proper way. We think there are three ways based on the current status.
· Option 1: Only support Alt 1. Then the following description should be removed: “The CBR range includes the value of the upper bound but excludes the value of the lower bound except 0. Value 0 is included in the range if set to the lower bound.”
· Option 2: Only support Alt 2. Then remove the parameter of cbr-ThreshLow-r14, and it needs many changes to describe the prober operation of Alt 2.

· Option 3: Both Alt 1 and Alt 2 are supported. Clarify the operation and the mode selection is up to eNB implementation. It means that the existence of lower bound, i.e., cbr-ThreshLow-r14 is up to eNB implementation.
We think both signalling for Alt 1 and Alt 2 work, and the minimum change is more preferred if both options are work well. Therefore, we think option 3 is good way for CBR-Range. That is, we can add following sentence in the description of CBR range “the configured multiple CBR ranges should have no overlap and cover all values in [0, 1]”. Plus, the lower bound of parameter i.e., cbr-ThreshLow-r14 should be revised to “OPTIONAL --Need OR” since lower bound is not needed if Alt 2 is selected by eNB.
Proposal 1: It is needed to add following description to clearly describe the CBR range: “the configured multiple CBR ranges should have no overlap and cover all values in [0, 1]”
Proposal 2: Parameter cbr-ThreshLow-r14 should be “OPTIONAL --Need OR” if the lower bound is excluded.

We provide a CR [3] regarding above proposals.

3 Conclusion

We made following observation and proposals:

Observation 1: Based on current signalling for CBR ranges, it seems for the network could overlap the configured multiple CBR-Ranges and couldn’t cover all between [0,1].
Proposal 1: It is needed to add following description to clearly describe the CBR range: “the configured multiple CBR ranges should have no overlap and cover all values in [0, 1]”
Proposal 2: Parameter cbr-ThreshLow-r14 should be “OPTIONAL --Need OR” if the lower bound is excluded.

We provide CR regarding above proposals.
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