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Discussion and decision
1.  Introduction
In RAN2#58bis, it was decided that RAN2 shall discuss L2 measurements in eNB by email until RAN2#59. Since RAN2 shall complete the LTE stage 3 work for L2 protocols by September, it is important that the necessary L2 measurements are identified and their definitions are clarified as much as possible by the end of RAN2#59. This paper discusses L2 measurements to be performed at eNB. Note that for some measurement items, the best suitable definition may be different for each use case (take throughput for example). Such items may have to be split into multiple items as a result of discussions in RAN2.
2. L2 measurements
2.1 UL throughput (M1)
· Definition:
· This is the UL throughput over the air interface.

· It can either be the granted rate, received MAC PDU rate (after HARQ), or received RLC PDU rate.

· The throughput at S1 output on GTP-U or PDCP level can also be measured.

· Average/aggregate per cell for each QoS class (and possibly also per sharing operator) should be measured.
· Interface:

· OAM/SON, X2 (FFS)
· Use cases:

· KPI

· S1 bandwidth optimisation

· RAN sharing

· Guarantee/enforce GBR/PBR/MBR

· Scheduling operation
· Open issues:

· Granted rate, received MAC PDU rate (after HARQ), or received RLC PDU rate
· Whether a separate measurement at GTP-U or PDCP level is necessary
· Whether throughput per sharing operator is necessary

· The need to transfer throughput per logical channel over X2 at HO

· Measurement time interval
2.2 DL throughput (M2)
· Definition:
· This is the DL throughput over the air interface.

· It can either be the transmitted MAC PDU rate, acknowledged MAC PDU rate (after HARQ), or acknowledged RLC PDU rate (by RLC-AM).

· The throughput at S1 input on GTP-U or PDCP level can also be measured.

· Average/aggregate per cell for each QoS class (and possibly also per sharing operator) should be measured.
· Interface:

· OAM/SON, X2 (FFS)
· Use cases:

· KPI

· S1 bandwidth optimisation

· RAN sharing

· Guarantee/enforce GBR/PBR/MBR

· Scheduler operation

· Active queue management
· Open issues:

· Transmitted MAC PDU rate, acknowledged MAC PDU rate (after HARQ), or acknowledged RLC PDU rate (by RLC-AM)

· Whether a separate measurement at GTP-U or PDCP level is necessary

· Whether throughput per sharing operator is necessary

· The need to transfer throughput per logical channel over X2 at HO

· Measurement time interval

2.3  Usage reported per RB on UL (M3)
· Definition:
· This is the ratio (percentage) of the used RUs over the available UL RUs over a certain time interval, and is measured per cell.
· Any non-scheduled transmissions and retransmissions should be counted as used.

· Interface:

· OAM/SON, X2 (FFS)

· Use cases:

· Monitor congestion level

· Call admission control

· Load balancing

· Inter-cell interference control

· Open issues:

· Whether the usage should be measured per subband/RU group

· How to treat RACH resources and resources for L1/L2 dedicated feedback

· The need to exchange over X2

· Measurement time interval
2.4  Usage reported per RB on DL (M4)
· Definition:
· This is the ratio (percentage) of the used RBs over the available DL RBs over a certain time interval, and is measured per cell.
· Any non-scheduled transmissions and retransmissions should be counted as used.

· Interface:

· OAM/SON, X2 (FFS)

· Use cases:

· Monitor congestion level

· Call admission control

· Load balancing

· Inter-cell interference control

· Open issues:

· Whether the usage should be measured per subband/RB group

· How to treat SCH, BCH, and MCH resources and resources for L1/L2 control

· The need to exchange over X2

· Measurement time interval
2.5  Number of received RACH preambles (M5)
· Definition:
· This is the number of received RACH preambles in a time interval in a cell.

· It should be measured per preamble range (dedicated, random-low, random-high).

· It can be averaged (or aggregated) over the PRACH resources configured in a cell.

· Interface:

· OAM/SON

· Use cases:

· PRACH resource optimisation (including preamble split)

· Persistence level and back off control
· Open issues:

· Average or aggregate

· Measurement time interval

2.6  UL MAC PDU BLER (M6)
· Definition:

· This is the MAC PDU BLER on the uplink.

· It can be defined as:
1) ( [Num. of grants counting also HARQ retx] - [Num. of acked PDUs after HARQ] ) / [Num. of grants counting also HARQ retx],

2) ( [Num. of grants for 1st HARQ tx] - [Num. of acked PDUs on the 1st HARQ tx] ) / [Num. of grants for 1st HARQ tx], or

3) ( [Num. of grants not counting HARQ retx] - [Num. of acked PDUs after HARQ] ) / [Num. of grants not counting HARQ retx].
· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· The BLER of MAC control PDUs should also be measured separately.

· Interface:

· OAM/SON

· Use cases:

· Detect any problems

· MAC parameter tuning e.g., HARQ operating point
· Open issues:

· Which BLER definition(s) to adopt
· How to treat the QoS class of a MAC PDU, considering that the content is unknown until it is correctly received, and some MAC PDUs may have segments from different logical channels multiplexed

· Measurement time interval
2.7  DL MAC PDU BLER (M7)
· Definition:
· This is the MAC PDU BLER on the downlink.

· It can be defined as:
1) ( [Num. of transmissions counting also HARQ retx] - [Num. of acked PDUs after HARQ] ) / [Num. of transmissions counting also HARQ retx],

2) ( [Num. of transmissions for 1st HARQ tx] - [Num. of acked PDUs on the 1st HARQ tx] ) / [Num. of transmissions for 1st HARQ tx], or

3) ( [Num. of transmissions not counting HARQ retx] - [Num. of acked PDUs after HARQ] ) / [Num. of transmissions not counting HARQ retx].
· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· The BLER of MAC control PDUs should also be measured separately.

· Interface:

· OAM/SON

· Use cases:

· Detect any problems

· MAC parameter tuning e.g., HARQ operating point
· Open issues:

· Which BLER definition(s) to adopt
· How to treat the QoS class of a MAC PDU, considering some MAC PDUs may have segments from different logical channels multiplexed

· Measurement time interval
2.8  Number of discarded DL MAC PDU due to cell change (M8)
· Definition:
· This is the number of discarded MAC PDUs at the source cell, due to cell change on the downlink.

· It is measured per logical channel per cell change, and the average value can be obtained per cell for each radio bearer type.
· Interface: 

· OAM/SON

· Use cases:

· Optimise HO control and U-plane handling during HO
· Open issues:

· Whether different types of cell change need separate measurements, i.e., intra-eNB, inter-eNB, inter-frequency, inter-RAT, per neighbour cell
· Measurement time interval
2.9  Residual error rate provided from MAC in UL (M9)
· Definition:
· This can be defined as: [Number of PDUs detected as missing] / ([Number of PDUs detected as missing] + [Number of received PDUs]).
· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· Interface: 

· OAM/SON

· Use cases:

· Adjust MAC parameters e.g., HARQ operating point

· Tx power tuning e.g., of UL grant, UL-SCH, HARQ ack/nacks

· Open issues:

· Measurement time interval
2.10  Number of RLC resets in UL (M10)
· Definition:
· This is the number of uplink RLC entity resets during a measurement time interval.

· It is measured per logical channel and the average value can be obtained per cell for each QoS class.

· Resets caused by handovers are not counted.
· Interface:

· OAM/SON

· Use cases:

· Check the system is operating normally

· MAC/RLC parameter tuning
· Open issues:

· Measurement time interval
2.11  Number of RLC resets in DL (M11)
· Definition:

· This is the number of downlink RLC entity resets during a measurement time interval.

· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· Resets caused by handovers are not counted.

· Interface:

· OAM/SON

· Use cases:

· Check the system is operating normally

· MAC/RLC parameter tuning
· Open issues:

· Measurement time interval
2.12  Average number of DL RLC retransmissions (M12)
· Definition:

· This is the average number of DL RLC retransmissions.
· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· Interface:

· OAM/SON

· Use cases:

· Detect any problems
· RLC parameter tuning, e.g., RLC retransmission and discard timers
· Open issues:

· Measurement time interval
2.13  Number of logical channels having buffered data on DL (M13)
· Definition:

· This is the number of logical channels having buffered data.
· It can be obtained per cell for each QoS class as an average over a time interval.
· Interface:

· OAM/SON

· Use cases:

· Monitor congestion level
· Call admission control
· Open issues:

· Measurement time interval
2.14  Amount of buffered data on DL (M14)
· Definition:

· This is the amount of data buffered in the eNB awaiting transmission (including possible retransmissions).

· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· Interface:

· OAM/SON

· Use cases:

· Scheduler operation
· Active queue management
· Open issues:

· Measurement time interval
2.15  Amount of forwarded data on DL (M15)
· Definition:

· This is the amount of downlink data forwarded from the source to target eNB at inter-eNB handovers.
· The average value is obtained per eNB for each QoS class.
· Interface:

· OAM/SON

· Use cases:

· X2 transport optimisation, e.g., bandwidth
· Active queue management
· Open issues:

· Need a separate measurement per neighbour eNB?
· Need a separate measurement for inter-RAT?

· Measurement time interval
2.16  Amount of discarded data on DL (M16)
· Definition:

· This is the amount of downlink data discarded due to timeouts.
· The average value is obtained per eNB for each QoS class.
· Interface:

· OAM/SON

· Use cases:

· Detect any problems
· S1 flow control
· QoS monitoring for VoIP

· Call admission control
· Open issues:

· Measurement time interval
2.17  Average RLC RTT on DL (M17)
· Definition:

· This is the RLC round trip time. It can be defined as the time taken to receive an acknowledgement (positive or negative) for a RLC PDU after it has been sent.

· It is measured per logical channel and the average value can be obtained per cell for each QoS class.
· Interface:

· OAM/SON

· Use cases:

· RLC parameter tuning, e.g., ARQ related timers
· Open issues:

· Measurement time interval
3. Conclusions
It is proposed that RAN2 discusses the eNB L2 measurements listed in section 2, and clarify definitions of the ones agreeable.
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