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1	Introduction
In discussion at RAN3#106, it was captured for reporting of PRB usage [1]:
Conclusion:…..Check further the relation of number of PRBs between freq. and time domain.
Associated FFSs were also kept in the concerned BL CRs (F1AP, XnAP, X2AP). In this paper we provide further discussion and proposals on this aspect. 
2	Discussion 
In current SON stage 3 BL CRs, e.g. for XnAP [2], radio load reporting is kept FFS with semantics “usage of the PRBs per cell and per SSB area”. The reported value is a percentage in the range [0..100]. The purpose of the reported value is to provide information about the radio congestion level. Reuse of the PRB as base for the reported metric was proposed for alignment with EUTRA. However, in order to take into account multiple numerologies within the NR transmission carrier, discussions at RAN3#106 identified the need to “check further the relation of number of PRBs between freq. and time domain”.
TS 38.211 defines the NR resource block as follows:  
	[bookmark: _Toc29230256][bookmark: _Toc26459612][bookmark: _Toc19796386]4.4.4.1	General
A resource block is defined as  consecutive subcarriers in the frequency domain. 



The further subclauses within TS 38.211 clause 4.4.4 provide definitions for e.g. resource block numbering applicable for different resource block grids, i.e. for Common resource blocks, Physical resource blocks and Virtual resource blocks. 
In comparison, the EUTRA resource block is defined in TS 36.211 as follows:
	[bookmark: _Toc454817954]5.2.3	Resource blocks





A physical resource block is defined as consecutive SC-FDMA symbols in the time domain and consecutive subcarriers in the frequency domain, where  and  are given by Table 5.2.3-1. 
A physical resource block in the uplink thus consists of  resource elements, corresponding to one slot in the time domain and 180 kHz in the frequency domain.
Table 5.2.3-1: Resource block parameters
	Configuration
	

	


	Normal cyclic prefix
	12
	7

	Extended cyclic prefix
	12
	6






It can be observed that while the EUTRA PRB is defined in both frequency and time, the NR PRB is defined in frequency only and not in time.
Observation: Different from the EUTRA PRB, the NR PRB is defined in frequency but not in time. The data capacity therefore depends on the sub-carrier spacing (SCS).
One way to allow re-use of the EUTRA PRB concept in NR load reporting would be to introduce a time dimension e.g. using “PRB*symbol” or “PRB*slot”. 
· A PRB*symbol would be 12 subcarriers wide in frequency and 1 OFDM symbol in time.
· A PRB*slot would be 12 subcarriers wide in frequency and 1 slot in time domain. This definition would correspond to a LTE PRB.
[bookmark: _Hlk23428445]The good point with linking the “PRB*X” to OFDM symbol for time dimension, it that use of the Time*Frequency domain makes it independent of the SCS (Sub-Carrier Spacing). The table 1 shows the time and frequency dimensions in NR depending on SCS: 
	μ
	SCS
	12 Subcarriers
	1 slot  in time
= 14 OFDM Symbols 

	0
	15kHz
	180 kHz
	1ms

	1
	30kHz
	360 kHz
	0.5ms

	2
	60kHz
	720 kHz
	0.25 ms

	3
	120kHz
	1440 kHz
	0.125 ms


Table 1: Subcarrier and slot in NR
It is possible that a cell uses simultaneously different SCS, on different DL BWP. It can happen for example, that in a cell there are two BWPs: a BWP is using 15kHz SCS and another one is using 60 kHz SCS. For a given observation period T, a given PRB having a SCS of e.g. 60 kHz will represent 4 times the number of PRB*slots or PRB*symbols than a given PRB for a SCS of 15 kHz. In this way, the different data capacities of different SCS configurations is correctly represented by the metric. 
On the other side, the use of PRB*slot can lead to some issues in NR:
· in NR slots may be bi-directional (containing both DL and UL symbols), and there can be also partial slots (e.g. 7 symbol allocation in TD). The definition of “PRBs used for DL” may need to be revised to take those cases into account;
· in NR there can be two concatenated UL-DL slot patterns with different periodicities.  But these need to be repeated over 20 ms so stating that the observation period must be multiple of 20 ms is one simple option.
A metric based on PRB*symbol may mitigate these issues. However a simple solution may be to avoid any standards defined dimension of the radio load metric, and simply base the reported load on NR radio resource usage, considering that this solution provides interoperability between vendors. A third option would be to leave out NR radio resource load reporting at this stage, considering that reporting of CAC provides sufficient information for Rel-16. It therefore seems beneficial for RAN3 to discuss the following two options:
· Option 1: NR radio load reporting based on PRB*symbol usage.
· Option 2: NR radio load reporting based on generic NR radio resource usage.
· Option 3: CAC provides sufficient information for load balancing in Rel-16.
Proposal 1: RAN3 to choose between NR radio load reporting based on PRB*symbol usage, generic NR radio resource usage, and CAC only.
We have provided text proposals for SON BL CRs to this meeting based on option 2, in [4,5].
***
It can also be observed that SA5 introduced radio resource utilization performance measurements in Rel-15 TS 28.552:
	[bookmark: _Toc27473248][bookmark: _Toc20132213]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.
b)	SI 







c)	This measurement is obtained as: , where is the DL total PRB usage, which is percentage of PRBs used, averaged during time period  with value range: 0-100%; is a count of full physical resource blocks and all PRBs used for DL traffic transmission shall be included; is total number of PRBs available for DL traffic transmission during time period ; and is the time period during which the measurement is performed.
d)	A single integer value from 0 to 100.
e)	RRU.PrbTotDl, which indicates the DL PRB Usage for all traffic
f)	NRCellDU 
g)	Valid for packet switched traffic
h)	5GS




Although RAN3 earlier confirmed this measurement, it seems useful to inform SA5 (cc RAN2) about possible limitation for the case where multiple SCS are used on the NR carrier, and RAN3’s choice for load reporting over network interfaces according to our discussion above. 
Proposal 2: RAN3 sends a LS to SA5 (cc RAN2) informing about the issue with definition of Total PRB usage, and RAN3’s choice for load reporting over network interfaces.
The draft LS prepared in [3] is based on option 2.
4	Conclusion
We have observed:
Observation: Different from the EUTRA PRB, the NR PRB is defined in frequency but not in time. The data capacity therefore depends on the sub-carrier spacing (SCS).
And proposed:
Proposal 1: RAN3 to choose between NR radio load reporting based on PRB*symbol usage, generic NR radio resource usage, and CAC only.
Proposal 2: RAN3 sends an LS to SA5 (cc RAN2) informing about the issue with definition of Total PRB usage, and RAN3’s choice for load reporting over network interfaces.
The draft LS is submitted in [3], and TP to BL CRs in [4] and [5].
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