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Discussion and Decision

1. Introduction
eNB L2 measurements are specified in 36.314. These measurements will be performed by an eNB independent of its role as MeNB or SeNB. However, it seems few measurements in an eNB which has UEs configured with split bearers in dual connectivity need further discussion. 
2. Discussion
In our understanding, L2 eNB measurements will be performed by an eNB independent of its role as MeNB or SeNB. These roles are per UE and ideally same eNB may act as both MeNB and SeNB for different UEs.

Proposal 1: eNB will perform L2 measurements as specified in 36.314 irrespective of its role as MeNB or SeNB.  
If proposal 1 is agreed then eNB measurements shall include UEs configured with dual connectivity while performing these measurements. For example, PRB usage per cell shall include resources utilised by DC UEs because the measurement is to simply measure PRB usage in a cell and does not classify further based on UE configurations. 

Proposal 2: L2 measurements include resources related to DC UEs for these measurements

If proposal 2 is agreed then no problem is foreseen for SCG bearers because PDCP, RLC, MAC layers reside in SeNB for these bearers and measurements will be equivalent to measurements performed for non-DC UEs. 
However, split bearers will use different resources in the involved eNBs depending on their role as MeNB or SeNB. The accuracy may also be affected due to additional buffering for some of the measurements. The table below lists eNB measurements, measurement definition and remarks when split bearers are configured.

	eNB measurement
	36.314 Definition
	Remark

	Total PRB usage
	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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	These are cell resources and it does not matter if occupied by DC UE or non-DC UEs. 
No change is foreseen to the existing definition.

	PRB usage per traffic class
	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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explanations can be found in the table 4.1.1.2-1 below.
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 ,
	Measurement is performed per QCI for all UEs. 
No change is foreseen to the existing definition

	Received Random Access Preambles
	Received Random Access Preambles. This measurement is applicable to PRACH. The reference point is the Service Access Point between MAC and L1. The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell. The measurement is done separately for: 

· Dedicated preambles

· Randomly selected preambles in the low range

· Randomly selected preambles in the high range. 

The unit of the measured value is [/s].
	In general, RA procedure is permitted on SeNB for DC UEs. 
But, no change is foreseen to existing definition as independent operation is possible.

	Number of Active UEs in the DL per QCI
	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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,
	DC UE may be a scheduling candidate in two schedulers. If the purpose is to measure scheduling candidate UEs, existing definition is sufficient and no change is required. 

	Number of Active UEs in the UL per QCI
	Number of Active UEs in the UL per QCI. This measurement refers to UEs for which there is buffered data for the UL for DRBs. The measurement is done separately per QCI. 

Detailed Definition:
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	If the purpose of this measurement is to measure the number of potential UL scheduling candidates then existing definition is sufficient to cover DC UEs. Even though UL bearer split is not supported.

	Packet Delay in the DL per QCI
	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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,
	The measurement cannot be performed in SeNB based on current definition for a split bearer. Because PDCP upper SAP resides in MeNB and HARQ feedback is received in both M/SeNB

	Packet Discard Rate in the DL per QCI
	DL Packet discard rate: 

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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	PDCP SDU which could not be transmitted over the SeNB, may be measured by PDCP entity residing in the MeNB. This measurement may also be performed in SeNB if strict definition of upper PDCP SAP as a reference point is not considered. But current text restricts this measurement to be performed in SeNB for a split bearer.
The measurement results may be impacted by buffering for the purpose of flow control.

	Packet Uu Loss Rate in the DL per QCI
	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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	No SAP specified for measurement. SeNB can also perform this measurement for split bearer.

	Packet Loss Rate in the UL per QCI
	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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,
	Measurement reference point is PDCP upper SAP.
There is no UL bearer split so PDCP in MeNB will always be able to measure even though UL path is via SeNB. SeNB may also perform this measurement by looking into PDCP header.  No change foreseen. 



	Scheduled IP Throughput in DL
	Scheduled IP Throughput 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 Uu 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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	No change foreseen.

	Scheduled IP Throughput in UL
	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 Uu 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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	No change foreseen.


We look into above highlighted in bold two measurements in details: 
Packet Delay in the DL per QCI
The measurement is performed per QCI in terms of measuring the packet arrival time at upper PDCP SAP and successful reception indication from the UE in terms of HARQ feedback. For a split bearer (as shown in the figure below), PDCP resides in MeNB and MAC resides in MeNB and SeNB. So SeNB may not be aware of packets arrival time unless the arrival time is sent over X2 interface to the SeNB. If MeNB performs this measurement then acknowledgement time shall be exchanged over X2. This timing over X2 interface has to be in terms of global time unit e.g. based on GPS time or IEEE 1588 etc. Alternatively, SeNB can perform the measurement considering the arrival time in the RLC upper SAP or a new measurement may be defined considering delay measurement in different legs i.e. MeNB and SeNB measures packet delays separately. 
[image: image12.png]sow

Upper PDCP SAP.

T~

lPoce

seNB

Upper RLC SAP

Lower
MAC SAP

“/

RLC

Y

MAC

+—

PHY





It is also worth noting that packets related to split bearers may encounter more delay due to buffering in order to account for the flow control and non-ideal backhaul delay.  So, overall measurements including split and non-split bearers may provide less attractive results, if same QCI has combination of both types of bearers.

Packet Discard Rate in the DL per QCI

This measurement also has the same problem as packet delay because it includes packets discarded in different layers. The measurement is performed per QCI and SeNB does not have the information about if any packet has been discarded at PDCP in MeNB. It should be enough to count PDCP discard in one eNB i.e. MeNB. It may be discussed if any change in the existing definition is necessary or to agree that SeNB does not perform this measurement on the packets in the buffers occupied by a QCI belonging to split bearers. 
Proposal 3: Discuss for a split bearer case the following measurements

- Packet Delay in the DL per QCI 

- Packet Discard Rate in the DL per QCI

I. 3. Conclusion
We propose RAN2 to discuss and agree following proposals: 

Proposal 1: eNB will perform L2 measurements as specified in 36.314 irrespective of its role as MeNB or SeNB
Proposal 2: L2 measurements include resources related to DC UEs for these measurements
Proposal 3: Discuss for a split bearer case the following measurements
- Packet Delay in the DL per QCI 

- Packet Discard Rate in the DL per QCI

References

1. 3GPP TS 36.314
2. 3GPP TR 36.842

_1459695881.unknown

_1460984236.unknown

_1460984363.unknown

_1460984395.unknown

_1460984122.unknown

_1459695757.unknown

_1459695824.unknown

_1459695851.unknown

_1459695786.unknown

_1459695669.unknown

