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First modified section
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

BCCH
Broadcast Control Channel

DRB
Data Radio bearer

DCCH
Dedicated Control Channel

DTCH
Dediicated Traffic Channel

HARQ
Hybrid Acknowledge Request

PCCH
Paging Control Channel

PRB
Physical Resource Block

QCI
Quality of service Class Identifier. 

RN
Relay Node
SRB
Signalling Radio Bearer. 

TTI
Time Transmission Interval
Next modified section

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. In case RN is deployed, PRB usage measurements are performed separately for RNs and total PRB usage. (i.e, including both RNs and UEs which directly connected to eNB) If RN subframes are configured, PRB usage for RN is measured only in RN subframes. 
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: 
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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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	1) Total PRB usage. Percentage of PRBs used, averaged during time period 
[image: image3.wmf]T

. Value range: 0-100%
2) Un PRB usage. Percentage of PRBs used in RN subframes if RN subframes are configured, averaged during time period 
[image: image4.wmf]T

. 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.
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	Total number of PRBs available during time period 
[image: image7.wmf]T

.
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	1) The time period during which the measurement is performed.
2) The time period during which the Un measurement is performed


4.1.1.2
PRB usage per traffic class
Protocol Layer: MAC

	Definition
	PRB usage per traffic class. This measurement is an aggregate for all UEs in a cell, and is applicable to Dedicated Traffic Channels (DTCH). The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL DTCH, for each QCI.

-
UL DTCH, for each QCI

Detailed Definitions:
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, where
explanations can be found in the table 4.1.1.2-1 below.
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 , where

explanations can be found in the table 4.1.1.2-2 below.


Table 4.1.1.2-1
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	1) Absolute PRB usage per traffic class. A count of full or partial physical resource blocks.
2) Absolute Un PRB usage per traffic class. A count of full or partial physical resource blocks. 
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	1) The time period during which the measurement is performed (in TTIs)
2) The time period during which the Un measurement is performed (in TTIs)
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	A transport block in time period 
[image: image14.wmf]T

that contain DTCH data. Initial transmissions and HARQ retransmissions shall be counted.

	
[image: image15.wmf])

(

t

S


	The set of physical resource blocks used for transmission of transport block 
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	The number of transport blocks that are currently sharing PRB 
[image: image18.wmf]p
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	The total number of DTCH bits for DTCHs with QCI =
[image: image20.wmf]qci

, carried in transport block 
[image: image21.wmf]t
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	The total number of DTCH and DCCH bits carried in transport block 
[image: image23.wmf]t
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	If multiplexing is taken into account: 
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 always. If multiplexing is not taken into account:
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)

(

=

t

X

 if transport block 
[image: image27.wmf]t

 carries data corresponding to only one QCI  and: 
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otherwise. It is up to implementation if to take multiplexing into account or not. 


Table 4.1.1.2-2
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	1) PRB usage per traffic class. Percentage of PRBs used for a certain qci, averaged during time period 
[image: image30.wmf]T

. Value range: 0-100%
2) Un PRB usage per traffic class. Percentage of PRBs used for a certain qci, averaged during time period 
[image: image31.wmf]T

. Value range: 0-100%
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	Total number of PRBs available during time period 
[image: image33.wmf]T

.


Next modified section
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. In case RN is deployed, the measurement considers the number of active UEs connected directly to the eNB. (i.e, RN is not counted as a UE.) 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.
Next modified section
4.1.4
Packet Delay
4.1.4.1
Packet Delay in the DL per QCI

The objective of this measurement is to measure L2 Packet Delay for OAM performance observability. In case RN is deployed, the measurement is performed separately for the packets toward the UEs directly connected to eNB and packets toward the RNs.
Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Delay in the DL per QCI. This measurement refers to packet delay for DRBs. For arrival of packets the reference point is PDCP upper SAP. For successful reception the reference point is MAC lower SAP. The measurement is done separately per QCI.
Detailed Definition:
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,where

explanations can be found in the table 4.1.4.1-1 below.


Table 4.1.4.1-1
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	Packet Delay in the DL per QCI, averaged during time period 
[image: image36.wmf]T

. Unit: Integer ms.
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	The point in time when PDCP SDU 
[image: image38.wmf]i

 arrives. 
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	1) For Uu link, the point in time when the last piece of PDCP SDU i was received by the UE according to received HARQ feedback information. 
2) For Un link, the point in time when the last piece of PDCP SDU i was received by the RN according to received HARQ feedback information.
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	A PDCP SDU that arrives at the PDCP upper SAP during time period 
[image: image41.wmf]T

. PDCP SDU for which HARQ acknowledgement is not received for all parts shall not be included in the calculation. 
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	Total number of PDCP SDUs 
[image: image43.wmf]i

 .
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	Time Period during which the measurement is performed


Next modified section
4.1.5
Data Loss
4.1.5.1
Packet Discard Rate in the DL per QCI

The objective of this measurement is to measure packets that are dropped due to congestion, traffic management etc, for OAM performance observability. In case RN is deployed, the measurement provides the packet loss rate only for the packets toward the UEs directly connected to eNB. (i.e, RN is not considered as a UE.)
Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Discard Rate in the DL per QCI. This measurement refers to discard for DRBs. One packet corresponds to one PDCP SDU. The reference point is PDCP upper SAP. The measurement is done separately per QCI.
Detailed Definition:
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,where

explanations can be found in the table 4.1.5.1-1 below.


NOTE:
Packet loss is expected to be small or very small The statistical accuracy of an individual discard rate measurement result is dependent on how many packets has been received, and thus the time for the measurement.
Table 4.1.5.1-1
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	Packet Discard Rate in the DL per QCI, averaged during time period 
[image: image47.wmf]T

. Unit: number of discarded packets per received packets * 106, Integer. 
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	Number of DL packets, for which no part has been transmitted over the air, of a data radio bearer with QCI = 
[image: image49.wmf]qci

 , that are discarded during time period 
[image: image50.wmf]T

 in the PDCP, RLC or MAC layers due to reasons other than hand-over.
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	Number of DL packets of bearer with QCI = 
[image: image52.wmf]qci

 that has entered PDCP upper SAP during time period 
[image: image53.wmf]T

 (NOTE).
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	Time Period during which the measurement is performed, Unit: minutes (NOTE).


4.1.5.2
Packet Uu Loss Rate in the DL per QCI

The objective of this measurement is to measure packets that are lost at Uu transmission, for OAM performance observability. 

Protocol Layer: MAC, RLC, PDCP
	Definition
	Packet Uu Loss Rate in the DL per QCI. This measurement refers to packet loss for DRBs. 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 Uu 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: image58.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 
[image: image59.wmf]T

 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 = 
[image: image61.wmf]qci

, which has been transmitted over the air and positively acknowledged during time period 
[image: image62.wmf]T

. 
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	Time Period during which the measurement is performed, Unit: minutes (NOTE).


4.1.5.3
Packet Loss Rate in the UL per QCI

The objective of this measurement is to measure packets that are lost in the UL, for OAM performance observability. In case RN is deployed, the measurement provides the packet loss rate only for the packets from the UEs directly connected to eNB. (i.e, RN is not considered as a UE.)
Protocol Layer: PDCP
	Definition
	Packet Loss Rate in the UL per QCI. This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. Reference point is the PDCP upper SAP. The measurement is done separately per QCI.
Detailed Definition:
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, where
explanations can be found in the table 4.1.5.3-1 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 4.1.5.3-1
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	Packet Loss Rate in the UL per QCI. Unit: number of lost packets per transmitted packets * 106, Integer. 
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	Number of missing UL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a data radio bearer with QCI = 
[image: image67.wmf]qci

during time period 
[image: image68.wmf]T

. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Total number of UL PDCP sequence numbers (also including missing sequence numbers) of a bearer with QCI = 
[image: image70.wmf]qci

, starting from the sequence number  of the first packet delivered by PDCP upper SAP to higher layers until the sequence number of the last packet during time period 
[image: image71.wmf]T

.  
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	Time Period during which the measurement is performed, Unit: minutes (NOTE).


Next modified section
4.1.6
Scheduled IP Throughput
The objective of this measurement is to measure over Uu 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. In case RN is deployed, the measurement provides the throughput for the UEs directly connected to eNB. (i.e, RN is not considered as a UE.)
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