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1 Introduction
L2 measurements have been defined in [1] for RRM, OAM and SON purposes. These measurements are initially designed to be performed by eNB on Uu interface within each cell. The introduction of RN puts forward two problems: 
· How can RN perform the L2 measurements in RN cell?

· How can DeNB perform the L2 measurements within the donor cell?

In the last RAN2 meeting, the impact of RN to L2 measurement has been discussed in [2]

 REF _Ref281562815 \r \h 
[3]. And the agreement on L2 measurement in RN is as following:

The L2 measurements performed by the RN should be the same L2 measurements as performed by any other eNB, without any consideration of the Un link.
However, how to perform L2 measurement in DeNB is still open. In this paper, we will further analyze this issue in detail and provide our preference.

2 Discussion
This section discusses the L2 measurements in DeNB from two aspects. 

2.1 Whether L2 measurements on Uu interface and Un interface should be separated
On one hand, it is not necessary to separate L2 measurements on Uu interface and Un interface. Some L2 measurements, such as PRB usage and Received Random Access Preambles, are monitored to find the whole cell load. Since the Uu interface and Un interface share the donor cell resource, it is not important to know each interface load. What meaningful is the sum of two interfaces load. Other L2 measurements, such as packet delay and data loss, are monitored per QCI. These measurements are used to ensure that the QoS requirements for a given QCI can be fulfilled. No matter Uu DRBs or Un DRBs, these DRBs are treated equally if they belong to the same QCI in donor cell. Hence it is not necessary to differentiate the packet delay and data loss measurements between Uu interface and Un interface. For the similar reason, the Number of active UEs, which is also a per-QCI measurement, is used to reflect the whole donor cell’s load. It’s not necessary to differentiate between Uu interface and Un interface. The last measurement, Scheduled IP Throughput, is a per-QCI-per-UE measurement. It is used for average throughput of per-QCI-per-UE in the whole cell. We see no reason to differentiate between Uu interface and Un interface for this measurement. 
On the other hand, for some measurements it is difficult to separate Uu interface and Un interface. For example, Total PRB Usage is defined as follows:
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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.
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	Total number of PRBs available during time period 
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	The time period during which the measurement is performed.


If Total PRB Usages on Uu interface and Un interface are measured separately, how to calculate the parameter
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? In donor cell, the Un backhaul subframe resource is shared by macro-UEs and RNs. When DeNB perform L2 measurements on Uu interface, whether the PRBs in Un backhaul subframe can be counted in
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Proposal1: The L2 measurements in Donor cell always consider Un and Uu together.
2.2 How to handle RN in donor cell’s L2 measurement
The following two methods are proposed to handle RN in donor cell’s L2 measurement.

Alt1. DeNB regards RN as a macro-UE;

Alt2. DeNB handles the R-UEs behinds RN directly, which means some of the RN cell’s measurements are reflected in donor cell’s measurements.
As analyzed above, PRB usage and Received Random Access Preambles are monitored per cell measurements. Packet delay and data loss are monitored per QCI. No matter which methods are used to handle RN, the four measurements will not be affected. Only the two UE related measurements, i.e. Number of active UEs and Scheduled IP Throughput are affected by the methods selection. 

To explain the two alternatives, we take the measurement Number of active UEs as an example.
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Fig 1 handle RN in donor cell
As illustrated in Fig 1, UE1’s RB(QCI=2) and UE2’s RB(QCI=2) are mapped to one RN’s RB(QCI=1)  on Un interface. If Alt1 is adopted, for DeNB regards RN as a macro-UE, it will report the Number of active UEs for QCI=1 is 1. While Alt2 is adopted, the DeNB can see the R-UEs behind the RN, it will report the Number of active UEs for QCI=1 is 2. 

In our view, the Alt1 is easy and enough. To support Alt1, we only need to extend the L2 measurements to Un interface. No enhancements are needed to the existing measurement method. When considering Alt2, we find it brings no more extra benefits than Alt1. Because performs L2 measurements on its Uu interface, RN’s OAM can know RN cell’s measurements from RN’s report. There is no need to make DeNB’s measurement to reflect RN-Uu’s situation. Moreover, to support Alt2, some efforts in standards and implements are unavoidable. Again take the measurement Number of active UEs as an example. DeNB needs to check its L2 buffer to monitor how many UEs are active, but DeNB can’t find which R-UE one packet in L2 buffer belongs to. This means some new mechanism is needed. 
Take all the above into account, we propose:
Proposal2: DeNB treats RN as macro-UE when performing L2 measurements.

If proposal1 and proposal2 are agreed, we need to extend the DeNB’s L2 measurements to Un interface.
Porposal3: Extend the DeNB’s L2 measurements to Un interface

3 Conclusion

In this document，we discuss the issues of L2 measurements in DeNB and give the following proposal:
Proposal1: The L2 measurements in Donor cell always consider Un and Uu together.
Proposal2: DeNB treats RN as macro-UE when performing L2 measurements.

Porposal3: Extend the DeNB’s L2 measurements to Un interface.
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5 Text proposal

The following text modifications are proposed for TS 36.314.
----------------------------------------1st Text Proposal----------------------------------------------------
1
Scope

The present document contains the description and definition of the measurements performed by E-UTRAN and RN that are transferred over the standardised interfaces in order to support E-UTRA radio link operations, radio resource management (RRM), network operations and maintenance (OAM), and self-organising networks (SON).

----------------------------------------2nd  Text Proposal----------------------------------------------------
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

----------------------------------------3rd  Text Proposal----------------------------------------------------
4.1 E-UTRAN measurements
NOTE: 
The RN should be considered as a UE when the eNB to which the RN is connected performs L2 measurements.
----------------------------------------4th Text Proposal----------------------------------------------------
4.1.5.2
Packet Loss Rate in the DL per QCI

The objective of this measurement is to measure packets that are lost in DL transmission, 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. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI.  

Detailed Definition:


[image: image11.wmf]ú

û

ú

ê

ë

ê

+

=

)

,

(

)

,

(

1000000

*

)

,

(

)

,

(

qci

T

Dloss

qci

T

N

qci

T

Dloss

qci

T

M

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


----------------------------------------5th Text Proposal----------------------------------------------------
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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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 4.1.6.1-1 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 
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	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).


----------------------------------------6th  Text Proposal----------------------------------------------------
4.2
RN measurements
RN should perform L2 measurements as E-UTRAN does (see subclause 4.1), without any consideration of the Un link.
----------------------------------------End of Text Proposal----------------------------------------------------
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