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1. Introduction

After last RAN2#105 meeting, an LS [1] is approved to inform RAN3 and CC SA5 the conclusion of RAN2 including the following, which means the detection of PRB usage is feasible from RAN2 point of view. 

Table: Analysis on performance measurements for gNB in TS 28.552

	Section
	Title
	Use case description
	Views

	5.1.1.2
	Radio resource utilization
	The total usage (in percentage), or distribution of usage.

- DL total PRB usage

- UL total PRB usage

- distribution of DL usage

- distribution of UL usage
	Feasible from RAN2 point of view


In this contribution, we will further discuss the PRB usage of a cell in case when the cell belongs to a wideband carrier. 

2. Discussion

The definition of PRB usage from SA5 [2] is extracted as below (exsample for DL Total PRB Usage):

----------------------------------------------------- From 28.552 start------------------------------------------------------------
5.1.1.2.1
DL Total PRB Usage

a)
This measurement provides the total usage (in percentage) of physical resource blocks (PRBs) on the downlink for any purpose.

c)
This measurement is obtained as: 
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, where 
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is the DL total PRB usage, which is percentage of PRBs used, averaged during time period 
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 with value range: 0-100%; 
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is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included; 
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is total number of PRBs available for DL traffic transmission during time period 
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; and 
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is the time period during which the measurement is performed.
----------------------------------------------------- From 28.552 end------------------------------------------------------------
According to the formula above, there is no doubt for the
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, the PRBs real used for DL traffic transmission, however, for the
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, it is not clear how to understand the “the total number of PRBs available” in case the concerned cell is located on a wideband carrier, where the radio resources of the whole wideband carrier can be shared by multiple cells within the wideband carrier through the configuration of dedicated BWP.

Observation 1: It is not clear how to understand the “the total number of PRBs available” in case the concerned cell is located on a wideband carrier, where the radio resources of the whole wideband carrier can be shared by multiple cells within the wideband carrier through the configuration of dedicated BWP.
For a UE served by a cell within the wideband carrier, the NW can allocate all the resource of the whole wideband carrier to the UE by means of dedicated BWP, in which case the capacity of a cell in a wideband carrier equals to the capacity of the whole wideband carrier. On the other hand, once the resource are used by one cell, the total PRBs available for the other cell, which are collocated within the wideband carrier, will decreased accordingly. Therefore, we think the overall capacity of the a wideband carrier are shared by all the co-located cell within the wideband carrer.

Observation 2: The overall capacity (i.e. PRB available) of the a wideband carrier are shared within the co-located cell on the wideband carrer.

Based on the above observation, in case there are multiple co-located individual cells within a wideband carrier, the cell capacity definition for 5G would be different from LTE. How to define the PRB usage in such case needs to be investigated and specified, otherwise will cause ambiguity.   
Proposal 1: In case there are multiple co-located individual cells in a wideband carrier, the definition of PRB usage (e.g. the total number of PRBs available of a cell) needs to be clarified.

To avoid the ambiguity, the following alternatives can be considered:
· Alt1: Define 
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 as the total number of PRBs available in the whole wideband carrier, even it can be shared by multiple cells;
· Alt2: Define 
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 as the total number of PRBs available for the concerned cell, which equals to the overall PRBs of the wideband carrier exclude the PRBs occupied by other co-located cells within the wideband carrier, in which case the 
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 will be changed from time to time;
· Alt3: Define a “wideband level PRB usage” for the wideband carrier case, in which both the 
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 will be measured in wideband level. For example, the 
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 refer to full physical resource blocks and all PRBs used in the wideband carrier, and the 
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 refer to the total number of PRBs available in the whole wideband carrier.
Since the measurement on PRB usage is proposed by SA5 for the purpose of 5G performance measurements, and it is difficult for RAN2 to determine which alternatives can provide more valuable information for the performance measurements, we think one LS can be sent to SA5 to show our concern and list all the feasible solutions identified in RAN2, and ask SA5 to determine the solution for the measurement of PRB usage in wideband carrier case.

Observation 3: Since the measurement on PRB usage is proposed by SA5 for the purpose of 5G performance measurements, it is difficult for RAN2 to determine which alternatives can provide more valuable information for the performance measurements

Proposal 2: One LS shall be sent to SA5 to show the issue, list all the feasible solutions identified in RAN2 and ask SA5 to determine the solution for the measurement of PRB usage in wideband carrier case. The feasible solutions proposed as listed as follow:

· Alt1: Define 
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 as the total number of PRBs available in the whole wideband carrier, even it can be shared by multiple cells.

· Alt2: Define 
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 as the total number of PRBs available for the concerned cell, which equals to the overall PRBs of the wideband carrier exclude the PRBs occupied by other co-located cells within the wideband carrier.

· Alt3: Define a “wideband level PRB usage” for the wideband carrier case, in which both the 
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 will be measured in wideband level.
3. Conclusion and proposals

RAN2 is kindly asked to discuss and adopt the following proposals:

Observation 1: It is not clear how to understand the “the total number of PRBs available” in case the concerned cell is located on a wideband carrier, where the radio resources of the whole wideband carrier can be shared by multiple cells within the wideband carrier through the configuration of dedicated BWP.
Observation 2: The overall capacity (i.e. PRB available) of the a wideband carrier are shared within the co-located cell on the wideband carrer.

Proposal 1: In case there are multiple co-located individual cells in a wideband carrier, the definition of PRB usage (i.e. the total number of PRBs available of a cell) needs to be clarified.

Observation 3: Since the measurement on PRB usage is proposed by SA5 for the purpose of 5G performance measurements, it is difficult for RAN2 to determine which alternatives can provide more valuable information for the performance measurements

Proposal 2: One LS shall be sent to SA5 to show the issue, list all the feasible solutions identified in RAN2 and ask SA5 to determine the solution for the measurement of PRB usage in wideband carrier case. The feasible solutions proposed as listed as follow:

· Alt1: Define 
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 as the total number of PRBs available in the whole wideband carrier, even it can be shared by multiple cells.

· Alt2: Define 
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 as the total number of PRBs available for the concerned cell, which equals to the overall PRBs of the wideband carrier exclude the PRBs occupied by other co-located cells within the wideband carrier.

· Alt3: Define a “wideband level PRB usage” for the wideband carrier case, in which both the 
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 will be measured in wideband level.
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