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Based on the LS and attached CR for TS 32.425, it is proposed that the measurements for total PRB usage are separated for the traffic between the DeNB and UEs and the DeNB and RNs. 
In addition, it is clarified that the number of active UEs in the DeNB includes only UEs connected to the DeNB and excludes RNs.

Furthermore, the wording “Uu link” is replaced with air/radio interface. By this way, terminology is aligned with TS 32.425 and measurement covers all traffic transmitted between the DeNB and UEs/RNs. 
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First modified subclause

4.1.1
PRB usage
The objective of the PRB usage measurements is to measure usage of time and frequency resources. A use case is cell load balancing, where PRB usage is used for information signalled across the X2 interface. Another use-case is OAM performance observability.
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
An eNB serving an RN further performs each measurement separately for: 

-
PRB usage for traffic between the eNB and RNs 
-
PRB usage for traffic between the eNB and UEs
Detailed Definitions: 
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 , where explanations can be found in the table 4.1.1.1-1 below.




Table 4.1.1.1-1
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	Total PRB usage. Percentage of PRBs used, averaged during time period 
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. Value range: 0-100%.
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	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.
In an eNB serving an RN, for the PRB usage for RNs, all PRBs used for transmission to/from RNs shall be included, and for PRB usage for UEs, all PRBs used for transmission to/from UEs shall be included..
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	Total number of PRBs available during time period 
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.
In an eNB serving an RN, all PRBs regardless of RN subframe configurations, if any.
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	The time period during which the measurement is performed.


Second modified subclause
4.1.3
Number of active UEs
The objective of the measurement is to measure number of active UEs per QCI for OAM performance observability. It is intended to be part of a calculation to determine the bitrate UEs achieve when they are active, i.e. when applications are transmitting and receiving data. 
For an eNB serving an RN, the measurement shows the number of active UEs connected directly to the eNB, excluding RNs.
4.1.3.1
Number of Active UEs in the DL per QCI

Protocol Layer: MAC, RLC, PDCP
	Definition
	Number of Active UEs in the DL per QCI. This measurement refers to UEs for which there is buffered data for the DL for DRBs. The measurement is done separately per QCI. 

Detailed Definition:
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,where
explanations can be found in the table 4.1.3.1-1 below.


Table 4.1.3.1-1
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	Number of Active UEs in the DL per QCI, averaged during time period 
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. Unit: Integer.
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	Number of UEs for which there is buffered data for the DL in MAC, RLC or PDCP protocol layers for a Data Radio Bearer of traffic class with QCI = 
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 at sampling occasion
[image: image13.wmf]i
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In RLC and PDCP layers, buffered data corresponds to data available for transmission according to the definitions in TS 36.322 and TS 36.323. 

Buffered data includes data for which HARQ transmission has not yet terminated.
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	Sampling occasion during time period
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. A sampling occasion shall occur once every 
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 seconds.
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	Sampling period length. Unit: second. The sampling period shall be at most 0.1 s.
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	Total number of sampling occasions during time period  
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. 
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	Time Period during which the measurement is performed, Unit: second.


Third modified subclause
4.1.5.2
Packet Air Interface Loss Rate in the DL per QCI

The objective of this measurement is to measure packets that are lost during transmission over the radio interface, for OAM performance observability. 
Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Loss Rate in the DL per QCI. This measurement refers to packet loss for DRBs over the radio interface. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI.  

Detailed Definition:
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, where
explanations can be found in the table 4.1.5.2-1 below.


NOTE:
Packet loss is expected to be upper bounded by the PELR of the QCI which takes values between 10-6 and 10-2. The statistical accuracy of an individual packet loss rate measurement result is dependent on how many packets have been received, and thus the time for the measurement.
Table 4.1.5.2-1
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	Packet Air Interface Loss Rate in the DL per QCI. Unit: number of lost packets per transmitted packets * 106, Integer. 
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	Number of DL packets, of a data radio bearer with QCI = 
[image: image24.wmf]qci

, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period 
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 that no more transmission attempts will be done. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Number of DL packets, of a data radio bearer with QCI = 
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, which has been transmitted over the air and positively acknowledged during time period 
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. 
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	Time Period during which the measurement is performed, Unit: minutes (NOTE).


Fourth modified subclause
4.1.6
Scheduled IP Throughput
The objective of this measurement is to measure over the radio interface the IP throughput independent of traffic patterns and packet size. This measurement is mainly intended for data bursts that are large enough to require transmissions to be split across multiple TTIs. The measurement is performed per QCI per UE. Initial buffering time in UE or eNB is excluded.
4.1.6.1
Scheduled IP Throughput in DL
Protocol Layer: PDCP, RLC, MAC
	Definition
	Scheduled IP Thoughput in DL. Throughput of PDCP SDU bits in downlink for packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data in a data burst. Only data transmission time is considered, i.e. when data transmission over the radio interface has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP. 

This measurement is obtained by the following formula for a measurement period:
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, where

For small data bursts, where all buffered data is included in one initial HARQ transmission,  
[image: image31.wmf]0

=

ThpTimeDl

, otherwise 
[image: image32.wmf][

]

ms

T

T

ThpTimeDl

2

1

-

=


Explanations of the parameters can be found in the table 4.1.6.1-1 below.


Table 4.1.6.1-1
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	The time to transmit a data burst excluding the last piece of data transmitted in the TTI when the buffer is emptied. A sample of “ThpTimeDl” for each time the DL buffer for one E-RAB is emptied.
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	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the PDCP SDU available for transmission for the particular E-RAB was successfully transmitted, as acknowledged by the UE.
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	The point in time when the first transmission begins after a PDCP SDU becomes available for transmission, where previously no PDCP SDUs were available for transmission for the particular E-RAB.
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	The volume of a data burst, excluding the data transmitted in the TTI when the buffer is emptied. A sample for ThpVolDl is the data volume, counted on PDCP SDU level, in kbits successfully transmitted (acknowledged by UE) in DL for one E-RAB during a sample of ThpTimeDl. It shall exclude the volume of the last piece of data emptying the buffer.


4.1.6.2
Scheduled IP Throughput in UL

Protocol Layer: PDCP, RLC, MAC
	Definition
	Scheduled IP Throughput in UL. eNB estimate of the throughput of PDCP SDU bits in uplink for packet sizes or data bursts (where a UL data burst is the collective data received while the eNB estimate of the UE buffer size is continuously above zero) that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data. Only data transmission time is considered, i.e. when data transmission over the radio interface has begun but not yet finished. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP.
This measurement is obtained by the following formula for a measurement period:
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For small data bursts, where all buffered data is included in one initial HARQ transmission 
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Explanations of the parameters can be found in the table 4.1.6.2-1 below.


Table 4.1.6.2-1
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	The time to transmit a data burst excluding the data transmitted in the TTI when the buffer is emptied. A sample of “ThpTimeUl” for each time the UL buffer for one E-RAB is emptied.
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	The point in time when the data up until the second last piece of data in data burst has been successfully received for a particular E-RAB 

	
[image: image42.wmf]2

T


	The point in time when transmission is started for the the first data in data burst for a particular E-RAB.
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	The volume of a data burst, excluding the data transmitted in the TTI when the buffer is emptied. A sample for ThpVolUl is the data volume counted on PDCP SDU level in kbits received in UL for one E-RAB during a sample of ThpTimeUl, (It shall exclude the volume of the last piece of data emptying the buffer).
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