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1.  Introduction
At RAN2#62bis the measurements listed below were included in TS 36.314:

· M1:  DL PRB usage per Traffic Class
· M2:  UL PRB usage per Traffic Class
· M3:  DL PRB usage for SRBs

· M4:  UL PRB usage for SRBs

· M5:  DL PRB usage for common control channels

· M6:  UL PRB usage for common control channels

For M1-M4 there is a remaining open issue how to handle data concatenated from multiple bearers. 
For M1 and M2 there is remaining open issue if to measure PRB usage per GBR / non-GBR bearers, or if to measure PRB usage per QCI. 

This document addresses these open issues. 
2. Traffic Classes
It has been proposed that PBR usage per traffic class (M1 and M2) could be measured per QCI, or per GBR / non-GBR, i.e. traffic class could be either of: 

1. QCI

2. GBR / non-GBR

Note that proposal 2 is a subset of proposal l, i.e. if PRB usage per QCI is measured, PRB usage per GBR and non-GBR classes can be calculated. It has been argued that usage of QCIs over X2 could be problematic, due to usage of non-standardized QCIs that cannot be understood by neighbor Node Bs. However, considering that QCIs are also signaled at handover preparation, there is already a requirement that node Bs must be able to fully understand the QCIs used by neighbor NodeBs, so this is not an issue.
For the case of load balancing control, proposal 2 could be sufficient. However, using the measurement also for performance observability, proposal 1 clearly provides better information, so we have a slight preference for proposal 1, (although SA5 has not yet decided on such a measurement). 
Proposal A: PRB usage shall be measured per QCI.
3. Data Concatenation
Proposal B: Transmissions where data is concatenated, and the data belongs to the same traffic class, shall always be counted. 
Note: for M3 and M4 “SRB” and “non-SRB” can be regarded to be the traffic classes). 
When data belongs to different traffic classes, two different approaches were proposed at RAN2#62bis.
1. Ignore packets with concatenated data. 
2. For concatenated data, fractions of PRBs shall be counted, where the fraction is related to the DCCH/DTCH payload size of the traffic class that is counted
Obviously, the accuracy of proposal 2 is better than proposal 1, at the cost of some more bookkeeping.

The inaccuracy of proposal 1 is dependent on the likelihood of packets being concatenated, which would be dependent on e.g. scheduler strategy, and applications, e.g. when there is a best-effort service run when a VoIP call is running for a UE, it is likely in the UL (and DL), depending on scheduler strategy, that a VoIP packet is transmitted together the lower priority data in many of the transmissions for lower priority data.
Anyway, under certain conditions, e.g. when it is unlikely that users have multiple applications that generate data that is enqueued and transmitted at the same time, and/or when scheduler is implemented to keep transmissions of packets of different traffic classes separate, then alternative 1 could provide good accuracy. 

Proposal 2 is always accurate, independent of implementation dependent scheduler behavior, and independent of application scenario. The bookkeeping needed for proposal 2 is based on DCCH/DTCH payload size, which is anyway calculated for protocol operation and includes summation and division arithmetic operations.

Considering better accuracy and less dependence on external factors and complexity not being very high for proposal 2, this is our preference. 

Proposal C: For Concatenated data, where data belong to different traffic classes, fractions of PRBs shall be counted. 
Proposal D: The fraction, for a certain TB, shall relate to the DCCH/DTCH payload size, see also text proposal 
4. Conclusions
Proposal A: PRB usage shall be measured per QCI.

Proposal B: Transmissions where data is concatenated, and the data belongs to the same traffic class, shall always be counted. 

Proposal C: For Concatenated data, where data belong to different traffic classes, fractions of PRBs shall be counted. 

Proposal D: The fraction, for a certain TB, shall relate to the DCCH/DTCH payload size, see also text proposal
Proposal E: Discuss and agree on attached text proposal for TS 36.314. 
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Text Proposal for TS 36.314 (based on rapporteur proposed version 0.0.1). 
4.2.1
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 signalled across the X2 interface.
4.2.1.1
UL and DL Total PRB usage

Protocol Layer: MAC

	Definition
	Total PRB usage. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

· DL
· UL

Detailed Definitions: 

NOTE: Detail definition is FFS




4.2.1.2
UL and DL PRB usage per traffic class
Protocol Layer: MAC

	Definition
	PRB usage per traffic class. This measurement 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 CQI


Detailed Definitions: 
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Absolute PRB usage per QCI. A count of full or partial physical resource blocks. Summation results shall be kept at floating point accuracy.
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The time period during which the measurement is performed (in TTIs)
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A transport block in time period 
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that contain DTCH data. Initial transmissions and HARQ retransmissions shall be counted.
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The number of physical resource blocks used for transmission of transport block 
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The total number of DTCH bits for DTCHs with QCI =
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The total number of DTCH and DCCH bits carried in transport block 
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PRB usage per QCI. Percentage of PRBs used for a certain qci. Value range: 0-100%
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Total number of PRBs available during time period 
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NOTE: For the DL, the measurement refers to transmitted Transport Blocks, regardless if it was successfully received or not. For the UL, the measurement refers to successfully received Transport Blocks. Non-successfully received transport blocks, e.g. transmission-aborted transport blocks at RLC re-segmentation are not counted.
4.2.1.3
UL and DL PRB usage for SRB

Protocol Layer: MAC

	Definition
	PRB usage for SRB. This measurement is applicable to Dedicated Control Channels (DCCH). The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

· DL DCCH

· UL DCCH

It is FFS whether SRB0 (CCCH) should be included or not.
Detailed Definitions: 
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Absolute PRB usage for SRB. A count of full or partial physical resource blocks. Summation results shall be kept at floating point accuracy.

[image: image20.wmf]T


The time period during which the measurement is performed.
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A transport block in time period 
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that contain DCCH data. Initial transmissions and HARQ retransmissions shall be counted.
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The number of physical resource blocks used for transmission of transport block
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The total number of DCCH and DTCH bits carried in transport block 
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PRB usage per SRB. Percentage of PRBs used for SRBs. Value range: 0-100%.
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Total number of PRBs available during time period 
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NOTE: For the DL, the measurement refers to transmitted Transport Blocks, regardless if it was successfully received or not. For the UL, the measurement refers to successfully received transport blocks. Non-successfully received transport blocks, e.g. transmission-aborted transport blocks at RLC re-segmentation are not counted.[image: image34.png]
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