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1 Introduction
Six L2 measurement quantities, such as PRB usage, number of active UEs etc, have been defined in [1] for RRM, OAM and SON purposes. These measurements are initially designed to be performed by eNB on Uu interface. When RN is introduced, we need to revisit these measurements to find whether they can also be supported in a network with RN. The impacts caused by RN to current L2 measurements have already been analyzed in [2]. The main issues pointed out are:
1. Impact to eNB’s measurements: whether the DeNB’s L2 measurements will be impacted by the introduction of RN? 

2. Impact to RN: Whether an RN needs to perform the L2 measurements? And how does an RN perform the measurements?
If RN needs to perform the L2 measurements, the 3rd issue is following: 
3. How does an RN report the measurement results: whether it is enough for RN to only report the measurement results of its own Uu interface? Or the measurement results on backhaul link should be reported together with the measurement results on RN-Uu interface?

In this paper, we will analyze the above issues in detail and provide our preference.
2 Discussion
2.1 Background
For an eNB, L2 measurements have the following use-cases:
· Cell load balancing;

· OAM performance observability;

· Configuration optimization.

In [1], six types of measurements have been defined, which are:
PRB usage: The objective of the PRB usage measurements is to measure usage of time and frequency resources.
Received Random Access Preambles: The measured quantity is the number of received Random Access preambles during a time period over all PRACHs configured in a cell.
Number of active UEs: The objective of the measurement is to measure number of active UEs per QCI.
Packet Delay: The objective of this measurement is to measure L2 Packet Delay.

Data Loss: The objective of this measurement is to measure packets that are dropped due to congestion, traffic management and lost at Uu transmission for DL per QCI. This measurement is also to measure packets that are lost in UL per QCI.

Scheduled IP Throughput: The objective of this measurement is to measure over Uu the IP throughput independent of traffic patterns and packet size. The measurement is performed per QCI per UE.
These measurements are executed by L2 sublayers, i.e. PDCP, RLC and MAC.
2.2 Impact to eNB’s measurements
In this section, we discuss whether the introduction of RN will impact the DeNB’s L2 measurements. 
Before the introduction of RN，only macro-UEs use the serving eNB’s resource. While RN is introduced, the RN shares the DeNB’s resource with macro-UEs. Therefore, when the DeNB perform resource related L2 measurement (i.e. PRB usage, Received Random Access Preambles, Number of active UEs), it should count the resource used by RN.  Otherwise, the measurement results will not reflect the whole resource usage.

In addition to macro-UEs’ service quality, RN’s service quality should also be guaranteed by the DeNB. Therefore, when DeNB performs the service quality related L2 measurement (i.e. Packet Delay, Data Loss, Scheduled IP Throughput), the RN should also be counted.
Proposal1:  When DeNB performs L2 measurement, the resource used by RN and the service quality of RN should be counted. 

In our understanding: 

· All the existing L2 measurement method defined in [1] can be directly reused on Un interface to RN;
· The target of the L2 measurement is to gather the whole resource usage and the average service quality per QCI. That is to say, L2 measurement only cares about how many PRBs are used, doesn’t care how many PRBs are used by RN and how many by macro-UE.
Hence, DeNB needs not to perform RN-specific L2 measurement and UE-specific L2 measurement separately. 

Proposal2:  DeNB treats RN as macro-UE when performing L2 measurements.
In [1], the measurement quantities, Data Loss and Scheduled IP Throughput, are restricted to be used only on Uu interface. 
Proposal2a: The measurement quantities, Data Loss and Scheduled IP Throughput, should be extended to be used on both Uu and Un interface.  
In [1], the measurement quantity, Number of active UEs, is restricted to count macro-UE.

Proposal2b: The measurement quantity, Number of active UEs, should be extended to count both macro-UE and RN.

2.3 Impact to RN
In this section, the issue “whether an RN needs to perform the L2 measurements” is discussed.
In our view, RN is an operator managed node. Like eNB, RN needs to perform RRM, OAM and SON. Therefore, RN needs to perform L2 measurement. The Uu protocol of RN and eNB is very similar, hence the RN can perform L2 measurement according to [1], except for the resources reserved for backhaul link should not be counted into available resource of RN-Uu interface.
Proposal3：RN performs the L2 measurements according to 36.314. 
2.4 How does an RN report the measurement results
In this section, we discuss whether it is enough for RN to report its own measurement results?  And whether the measurement results on backhaul link should be reported together with the measurement results on RN-Uu interface?

In our view, RN’s OAM need not to know the measurement results on RN’s backhaul link. This is because that RN’s backhaul is controlled by DeNB. Even RN’s OAM know the measurement results on RN’s backhaul link and find that configuration of backhaul link need to be optimized, RN’s OAM can’t change the DeNB’s configuration.
Proposal4：RN reports the results measured by itself directly to RN OAM.
Except for reporting measurement to OAM, RN needs to send the measurement result of PRB usage to neighbor eNB for load balance purpose [3]. In this case, one problem will be introduced if RN only sends the PRB usage measured by itself to the neighbor eNB. To explain the problem, an example is as follow:

The PRB usage of RN-Uu interface is low, but the PRB usage of RN’s Donor cell is high. If RN only sends the PRB usage measured by itself to the neighbor eNB, the neighbor eNB may set the RN as a candidate target node for handover. However, the handover to RN will never success for there is no available resource for backhaul link. 

We find two solutions which can be used to solve the above problem:
· Option1: Inform neighbor eNB the linkage between RN and its donor cell. 

In the option, RN performs L2 measurement on its Uu interface and reports its PRB usage to DeNB. The DeNB informs the neighbor eNB about the linkage between RN and its donor cell along with the PRB usage of RN. The neighbor eNB consider both the RN-Uu’s resource and RN’s backhaul resource to decide whether the RN cell can be chosen as a handover target cell.

· Option2: DeNB modifies the PRB usage of RN according to the RN-Uu’s resource usage and RN’s backhaul resource usage. 

In the option, RN performs L2 measurement on its Uu interface and reports its PRB usage to DeNB. Then DeNB modifies the PRB usage of RN according to the RN-Uu’s resource usage and RN’s backhaul resource usage. Then the DeNB informs the neighbor eNB about the modified PRB usage of RN.

In our view, option1 will cause some impacts to specifications, while option2 is an implement solution.  We prefer option2.
Proposal 5: It should be allowed for the DeNB to modify the resource usage reported by RN before proxy the message(s) to the neighbour eNB(s).

3 Conclusion
In this document，we discuss the issues of L2 measurements for RN and give the following proposal:
Proposal1:  When DeNB performs L2 measurement, the resource used by RN and the service quality of RN should be counted. 

Proposal2:  DeNB treats RN as macro-UE when performing L2 measurements.
Proposal2a: The measurement quantities, Data Loss and Scheduled IP Throughput, should be extended to be used on both Uu and Un interface.  
Proposal2b: The measurement quantity, Number of active UEs, should be extended to count both macro-UE and RN.

Proposal3：RN performs the L2 measurements according to 36.314. 
Proposal4：RN reports the results measured by itself directly to RN OAM.
Proposal 5: It should be allowed for the DeNB to modify the resource usage reported by RN before proxy the message(s) to the neighbour eNB(s).
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