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1	Introduction
This paper provides a discussion on load metric based on PRB usage.
2	Discussion 
In LTE, it is possible to signal the load of a cell using PRB (see TS 36.423), as in figure 4:
	[bookmark: _Toc525677992]9.2.37	Radio Resource Status
The Radio Resource Status IE indicates the usage of the PRBs for all traffic in Downlink and Uplink (TS 36.314 [22], TS 23.203 [13]) and the usage of PDCCH CCEs for Downlink and Uplink scheduling.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	

	DL Total PRB usage
	M
	
	INTEGER (0..100)
	

	UL Total PRB usage
	M
	
	INTEGER (0..100)
	

	DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	

	UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	






Figure 4 Extract of TS 36.423
The value of the PRB usage is defined as follows (from TS 36.314)
	[bookmark: _Toc534931537]4.1.1.1	Total PRB usage
Protocol Layer: MAC
	Definition
	Total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for:
-	DL
-	UL

Detailed Definitions:


 , where explanations can be found in the table 4.1.1.1-1 below.




Table 4.1.1.1-1
	

	
Total PRB usage. Percentage of PRBs used, averaged during time period . Value range: 0-100%

	

	A count of full physical resource blocks.
For the DL, all PRBs used for transmission shall be included.
For the UL, all PRBs allocated for transmission shall be included.

	

	
Total number of PRBs available during time period .
For an eNB serving one or more RNs, all PRBs regardless of RN subframe configurations shall be counted.
(NOTE)

	

	The time period during which the measurement is performed.





Figure 5: Extract of TS 36.314

In LTE a PRB is defined by a bandwidth of 12 subcarriers (180 kHz). It is 1 slot long in time. (0.5 ms). It corresponds to 6 or 7 OFDM symbols (extended or normal CP). In LTE, there is no BWP: the bandwidth of the cell occupies the transmission bandwidth of the carrier, up to 20Mhz.
In NR, the spectrum occupied by the PRB depends on the Sub Carrier Spacing. It is still composed of 12 subcarriers and its time dimension is 14 OFMD symbols whose duration depends on the numerology. This is illustrated in Table 1:
[bookmark: _Hlk23428445]
	μ
	SCS
	1 PRB
12 Subcarriers
	1 PRB
= 1 slot
 = 14 OFDM Symbols 
	Number of RE

	0
	15kHz
	180 kHz
	1ms
	168

	1
	30kHz
	360 kHz
	0.5ms
	168

	2
	60kHz
	720 kHz
	0.25 ms
	168

	3
	120kHz
	1440 kHz
	0.125 ms
	168


Table 1: PRB sizes in NR

A resource element is 1 OFMD Symbol and 1 subcarrier. A PRB is always composed of 12*14=168 RE (Resource Element), but the slot length, and hence the number of transmitted symbols per unit of time depend on the SCS. 
Within the same cell the PRBs may be configured with different subcarrier spacings. It can happen for example, that in a cell a BWP is using 15kHz SCS and another one is using 30 kHz SCS. The PRBs belonging to the 30 kHz SCS BWP will transmit twice as many symbols per unit of time as the 15 kHz SCS BWP. This means that the data capacity per PRB depends on the SCS.
Observation: In NR, the data capacity per PRB depends on the subcarrier spacing.
The PRB usage therefore doesn’t reflect the used data capacity, and in NR, PRB as metric therefore doesn’t seem suitable for load reporting for the purpose of load balancing. The Composite Available Capacity measurement seems better suited.
Proposal: Use Composite Available Capacity for NR load reporting.

4	Conclusion
We have observed:
Observation: In NR, the data capacity per PRB depends on the subcarrier spacing.
[bookmark: _GoBack]and propose:
Proposal: Use Composite Available Capacity for NR load reporting.
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