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Discussion and Decision

1 Introduction
At RAN2#72bis meeting, related issues on L2 measurements of RN and DeNB were identified and discussed in [1] [2], and it was agreed that the RN performs the same L2 measurements as performed by any eNB. For L2 measurements performed by DeNB, certain open issues are left for further study [3]:
FFS whether we need more enhancements/changes for the Un.
In this paper, we investigate the related L2 measurement issues over Un and provide our view.  
2 
Discussion
2.1 DeNB L2 measurement
In this section, we considered the L2 measurements performed by eNB on Uu link one by one and consider if additional measurements on Un link are necessary for a DeNB.

1) PRB usage. 
For Type 1 relay, the Un subframe configuration is necessary for RN operation. The RN can only be scheduled by the DeNB within subframes configured for RN backhaul communication (i.e, Un subframes), while, in principle, the UEs connected directly to DeNB can be scheduled in any subframe. Therefore, in certain scenarios, it may be possible that the PRB usage in the Un subframes and in the non-Un subframes is quite different. For example, in case there are many RNs in the network and only few UEs connected directly to the DeNB, it may happen that the PRB usage in the Un subframes is quite high while the PRB usage in non-Un subframes is low. Besides, the OAM usage for PRB usage in Un subframes and non-Un sub-frames may be quite different for the Mobile Load Balancing (MLB) [5]. Therefore, it is beneficial for the DeNB to measure the PRB usage of Un subframes besides the total PRB usage and report the different PRB usage to OAM system. The OAM system may use the info to optimise either DeNB cell or Un subframes. 

Observation 1: For Type 1 relay, it seems to be useful if OAM gets PRB usage for Un subframes and non-Un subframes separately.

2) Received Random Access Preambles
Since no preambles are dedicatedly reserved to RNs during RACH and the RN initiates the RACH as normal UE, it is not necessary to differentiate between preambles for RNs and preambles for UEs connected directly to DeNB. The existing measurements on random access preambles can be reused. 
Observation 2: OAM does not need to receive a separate “Received Random Access Preambles” for Un interface besides the existing measurement.
3) Number of active UEs 
Compared with existing eNB, the DeNB may serve RNs and UEs directly connected to DeNB simultaneously. As Un provides the backhaul and multiple RN UE bearers with the same QCI are multiplexed into one Un bearer, the activity of relay and the activity of the UEs directly connected to DeNB may be very different. Similar with active UE measurement, the active RN measurement is intended to calculate the bitrate which RNs achieve when they are active, i.e. when packets are transmitted and received between RN and DeNB. Hence, it seems that it is useful for the DeNB to account active UEs and active RNs separately.     
Observation 3: It seems to be useful for DeNB to measure the active RNs and active UEs separately and reports them to the OAM system.
4) Packet Delay    

According to the definition of the packet delay in [4]: “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.  Besides, the reception is accounted according to “the point in time when the last piece of PDCP SDU i was received by the UE”, it can be concluded that the packet delay includes both the internal processing delay at DeNB and UE/RN as well as the packet transferring delay on the radio link. As RN UE’s packets need to be transferred via Un and Uu while packets for UEs directly connected to DeNB need to pass through only Un interface, packet delay optimization mechanism may be different for RN UEs and DeNB UEs. Therefore, it seems to be useful for the DeNB to differentiate between the Un and Uu link related measurements when reporting them to the OAM system.  
Observation 4: It seems to be useful for DeNB to differentiate between the Un link and Uu link related packet delay measurements when reporting to the OAM system.
5)  Packet loss   

In Rel-10, main relay deployment scenario is fixed relay for coveraged extention purpose. Thus it is assumed that in general, Un interface is in rather good radio condition. Thus the packet loss rate per Un interface and Uu interface may be very different. Therefore, it seems that it is better for the OAM system to have a packet loss measurements for Un and Uu interface separately. Thus, it is useful for the DeNB to measure packet loss rates on Un link and Uu link separately and the DeNB differentiates the related measurements when reported to the OAM system.        
Observation 4: It seems to be useful for DeNB to differentiate between the Un link and Uu link related packet loss rate measurements when reporting to the OAM system.

6) Scheduled IP Throughput 

Similar with the analysis above for packet delay and packet loss rate, it seems to be useful for the DeNB to perform the IP throughput measurements on Un link and the measurements on Un link separately. 
Observation 5: It seems to be useful for DeNB to differentiate between the Un link and Uu link related IP throughput measurements when reporting to the OAM system.
Even though we provided our analysis on existing L2 measurements considering relay deployment scenario, the final decision should be made by SA5 because the use-cases of the measurements are defined by SA5 and RAN2 only owns the definition of the measurement. Whether changing the definition of existing L2 measurements for relay makes any sense considering the use-cases or whether new measurements need to be defined should be discussed in SA5. Therefore the following is proposed,

Proposal: RAN2 is kindly asked to send LS to SA5 to ask whether the existing L2 measurements just need to extend to include RN as one UE or RN related measurements need to be reported separately to OAM system. 
3 Conclusion and Proposal
In this document, we investigated whether the existing measurement simply can extend to cover relay deployment or new measurements need to be defined. In our opinion, it seems that having separate measuremens for Relay is more useful. However, as SA5 owns the use-cases of these L2 measurment, SA5 should make the final decision. Therefore we propose the following:
Proposal: RAN2 is kindly asked to send LS to SA5 to ask whether the existing L2 measurements just need to extend to include RN as one UE or RN related measurements need to be reported separately to OAM system. 
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