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Introduction

The current RAN3 discussions on Load exchange are based on two approaches. A generic approach (overload, load, …) without any description of the Load and a pragmatic approach which try to keep the relevant characteristic of the Load. 

For this last approach RAN3 & RAN1 are currently discussing the PRBs usage [1] to describe the L1 Load. RAN1 concludes in last meetings that the measurements based on PRBs GBR (real time traffic) and non-GBR (non-real time traffic) for UL and DL are relevant indicator. 
However RAN1 liaise also RAN2 to the RAN1 kindly asks RAN2 to investigate the feasibility of the measurements, in particular distinguishing of GBR (real time traffic) from non-real time traffic [3]. Independently of the decision of RAN2, the intention of this contribution is to confirm the interest of the PRB usage for GBR, and start to elaborated alternative solution for non-GBR PRBs. 
This contribution, first; points some issue on non-GBR PRBs measurements and then start to discuss some alternatives solutions.
Discussion
The PRB usage for GBR traffic seems to well reflect the L1 Load occupancy of the resource [3].
M1
Physical resource block usage for GBR (real time traffic) on UL

	Definition
	Physical resource block usage on UL, is determined for the ratio (percentage) of the used PRBs for GBR (real time) traffic over the available UL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used.


M3
Physical resource block usage for GBR (real time) traffic on DL

	Definition
	Physical resource block usage on DL, is determined for the ratio (percentage) of the used PRBs for GBR (real time) traffic over the available DL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used


 The PRB usage for the non-GBR is more problematic [3]:

M2
Physical resource block usage for non-real traffic on UL

	Definition
	Physical resource block usage on UL, is determined for the ratio (percentage) of the used PRBs for non-real traffic over the available UL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used.


M4
Physical resource block usage for non-real time traffic on DL

	Definition
	Physical resource block usage on DL, is determined for the ratio (percentage) of the used PRBs for non-real time traffic over the available DL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used


There is some case where only one or few active users take all the cells PRB during a long time (e.g. large FTP transfer). In this case, PRB usage will be high, although only a few users are really active. There is no way to distinguish between this case and a real high load case where a lot of users are using the cell's PRBs. A neighbor eNB will be able to well react to this corrupted information.
In order to cope with this issue, it is proposed to measure the PRB usage per active Radio Bearer, only for non-GBR bearers. This approach may solve the problem of one or few users consuming all the PRBs:
· If PRB usage per SAE Bearer is high,  it is reflected some low load

· If PRB usage per SAE Bearer is low, it is reflected high load, indeed there is not enough PRBs to serve all non-GBR bearers adequately
The definition of 'active SAE Bearer' needs to be refined. It needs to take into account

1) The users that have traffic and are scheduled 

and 

2)  The users that have traffic but are not being scheduled

The measurement should be an average PRBs allocated to all non-GBR SAE Bearer that had traffic to transmit. 
The active SAE Bearer PRBs should be an averaged value across the CQIs and may also consider the MBRs values this details are FFS.
Then the measurements for non-GBR may be improved by additional optional measurement in case of few users into the cell
M2’
Physical resource block usage for non-real traffic on UL

	Definition
	Physical resource block usage on UL, is determined for the ratio (percentage) of the used PRBs per active SAE Bearer for non-real traffic over the available UL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used.


M4’
Physical resource block usage for non-real time traffic on DL

	Definition
	Physical resource block usage on DL, is determined for the ratio (percentage) of the used PRBs active SAE Bearer for non-real time traffic over the available DL PRBs over a certain time interval, and is measured per cell. Any non-scheduled transmissions and retransmissions should also be counted as used


Note: it is up to the eNB which provide the Load information to decide according it scheduler option the means of few users or FFS.
Conclusion 

This contribution highlights some issues on non-GBR PRBs measurements to describe the L1 Load. It also proposes an alternative solution to give the measurements per active SAE Bearer. It kindly ask to RAN3 to discussed this issue and the usage of M2’ and M4’.
We also propose to RAN3 to continue to investigate the key factors of Load description not only the L1 Load definition according to the Working Assumption that the Load is a set of relevant indicators which should be study and refine.
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