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1 Introduction & Background
In TS 36.314 [1], L2 measurements to support RRM, OAM and SON functions are specified.  With the measurements, the load of the cell, the number of received RA preambles, the number of active UEs, packet delay, data loss and scheduled IP throughput can be monitored. 
In the previous RAN2 meetings, L2 measurements for the DeNB and the RN have been discussed. RAN2 agreed that the RN performs the measurements in the same way as any other eNB, without taking the Un link into consideration. However, because there was no decision on how the DeNB performs the measurements, an LS to SA5 was sent. Recently, SA5 has replied with an LS [1], attaching a CR for their specification 32.425 that utilizes the L2 measurement specification.
A CR implementing the changes in L2 measurements is provided in [3]. However, some details and unclear issues are discussed in this document.
2 Discussion

In the reply LS from SA5 [1], SA5 states that from an OAM perspective, it would be beneficial to separate the L2 measurements in the DeNB for Un and Uu links for the following measurements:

•
Average DL PDCP SDU delay

•
DL PRB Usage for traffic

•
UL PRB Usage for traffic

•
DL Total PRB Usage

•
UL Total PRB Usage

In the LS it is stated that SA5 does not see the need for the DeNB to separate the Uu and Un interfaces for those measurements that are already performed by the RN. On the other hand, SA5 does not see that the RN, as an eNB, necessarily needs to perform all L2 measurements. Instead, which measurements the RN needs to perform are to be discussed one-by-one. 
In the following subsections, the most of the measurements of TS 36.314 are discussed. It is questioned if the sufficient level of observability is really achieved with the modifications introduced to TS 32.425 by the CR [2], when taking the RAN2 aspects of relays into account.   
2.1  PRB usage
In the received LS from SA5, it is requested that the total PRB usage measurements and the PRB usage measurements for different traffic classes are separated for Un and Uu links. However, in the CR for 32.425 [2], it is stated that different counters for Un and non-Un subframes should be provided.  These two issues are different, because Uu traffic, that is, packets between the DeNB and UEs, can be transmitted in all subframes, both in non-Un subframes and Un subframes.
There are different ways to interpret and perform these separated PRB usage measurements. Some alternatives are given in the following:
1. Calculate PRBs used for Un and Uu traffic separately over time period T. In the Un case, divide this count by the configured Un resources. In the Uu case, divide the count by the Uu resources (i.e.100% of PRBs).

2. Split subframes to Un and non-Un subframes and calculate the total load (aggregating Un and Uu traffic) of those subframes separately. A subframe could be categorized as a Un subframe if it is configured as a Un subframe for at least one of the RNs connected to the DeNB, otherwise as a non-Un subframe. If separation of RNs and UEs is also desirable, the load on Un/non-Un subframes should be further split in load from RNs and load from UEs.
3. Calculate PRBs used for Un and Uu traffic separately over time period T. Divide these numbers by the total PRB amount (100% of resources).

It should be noted that none of the above interpretations gives exact knowledge if Un subframes of a specific RN are congested or not. Thus these measurements cannot be used for e.g. load balancing purposes. The reasons why a load indication cannot be derived, are:

· Different RNs can have different RN subframe configurations. For example, assume a case with two RNs having different RN subframe configurations such that their respective backhaul subframes are completely disjunct. RN1 might use 100% of PRBs of its configured subframes whereas the RN2 might use 0% of PRBs. If the Un PRB usage is calculated e.g. according to the first principle, total RN PRB usage would be 50% which does not reflect the congestion experienced by the RN1.

· The subframes configured for the Un traffic can be scheduled for the Uu traffic as well. RN1 might use 5% of the PRBs of the subframes configured for it. However, because there are many UEs scheduled for the same subframes, the actual load can be higher,
Next some pros and cons of different interpretations given above are discussed:
1. The first option is the most complicated to specify. The measurement also has a tight relation to the RN subframe configuration which may change over time. 
2. The second option is rather simple to specify and the measurement would indicate if a certain subframe is congested or not. However, the measurement would not give any information about how much of the DeNB resources RNs occupy. Furthermore, the Uu measurements would be heavily impacted because only non-Un load would be measured, even though the UEs can be scheduled on other subframes as well. 
3. The third option is also simple to specify and it does not impact the Uu measurements. The benefit is also that the measurement provides more information of the Un traffic consumption without being impacted by the, potentially time-varying, RN subframe configuration. If desirable, the measurement may combined with the RN subframe configuration in the OAM to get the load indication in certain cases.

We see the third approach as preferable:
Proposal 1 Calculate Un and Uu PRB load over the corresponding links, not subframes. 
In A.1 of CR [2], the fact that there are different types of relays, relays with and relays without an RN subframe configuration, is addressed. However, it is unclear if the Un and Uu link separation in general would be applicable to only relays with an RN subframe configuration or for all kind of relays. To unify the measurements, it would be simpler to apply separation for all kind of relays. Then the DeNB does not have to change the measurement approach when configuring the RN with the subframe configuration. We consider that it would also be beneficial for the OAM to get information of RN resource usage in for all kinds of relays..
2.2 Other measurements

In this subsection, we discuss the impact of the SA5 CR [2] on all other measurements except PRB usage.
Packet Delay in the DL per QCI
In [2], SA5 indicates that the PDCP level packet delay measurement should be considered for Un and Uu links separately. This is rather straightforward and understandable. However, because the RN is not performing this measurement according to [2], then the OAM cannot obtain the total delay over DeNB-RN and RN-UE links. It should be noted that there are separate instances of the PDCP protocol in these two links and thus the delay of the latter link is not included in the delay of the first link. 
Packet Discard Rate in the DL per QCI 
In [2], no updates for the packet discard rate measurement are given. So it is unclear if the packets between the DeNB and the RN are included or excluded in this measurement. This measurement is not included either in the RN measurements. However, it would be natural to handle this measurement in a similar way as the packet Uu loss rate in the DL as well as the packet loss rate in the UL. 
Packet Uu Loss Rate in the DL per QCI
In [2] it is stated that Un traffic is excluded from Uu loss rate measurement in the DL. This measurement is not applicable to the RN, as an eNB, either. This means that in the end, the OAM cannot get any information of the DL packet loss rate of the UE connected to the RN.
Packet Loss Rate in the UL per QCI

In [2] it is stated that the Un traffic is excluded from the packet loss measurement in the UL. The only modification made is to add that the RN performs this measurement. However, it should be noted that the packet loss rate in the Un and Uu links are not anyhow related (as stated above on the PDCP delay measurement). So from the measurement in the RN as an eNB, the end-to-end loss rate for the UE connected to the RN cannot be obtained. This is not aligned with the LS [1], where the reason why not to separate all measurements in the DeNB was that these measurements can be obtained from the RN already.

IP Throughput in DL/UL

In [2] it is stated that in a DeNB, IP throughput measurement excludes Un link traffic and that IP throughput is measured in the RN (in its role as an eNB).  This is reasonable because the same traffic that is transmitted to/from the DeNB to the RN, is also transmitted to/from the RN to the UEs. However, for consistency, also this measurement could be performed in the RN.
Number of active UEs

In [2], SA5 indicates that the number of active UEs of the DeNB should not include the UEs connected to the RN. This is natural since the RN could measure this number with its own measurements. However, the CR [2] does not indicate that the RN should measure the number of active UEs. So the measurement counting the UEs in the RN cell seems to be missing. 
2.3 Solution to achieve end-to-end measurements
2.3.1 DeNB to/from RN
From the discussion above, it can be concluded that it is rather complex to provide good RN/UE separation in the L2 measurements performed in the DeNB when all cases are considered separately. However, all measurements except the total PRB usage are performed per QCI, giving thus detailed information of different QoS classes. A simple approach to achieve the Un and Uu link separation requested by SA5 for all measurements except the total PRB usage is therefore to configure UEs and RNs with different QCIs. This is possible because there are 256 possible QCI values but the number of possible radio bearers for each UE/RN is much lower. 
Proposal 2 Separate Un and Uu link measurements by configuring different QCIs for RNs and UEs

2.3.2 RN to/from its UEs

From the previous detailed analysis of different measurements, it is clear that sufficient observability of the relaying system is not achieved if only one of the links, DeNB-RN link or RN-UE link, is monitored. Thus we consider that the RN, as an eNB, should support all measurements specified in 36.314 in its own cell.  The RN cell measurements combined with the DeNB cell measurements can be used to obtain an end-to-end performance indication. On the other hand, if in some scenarios only a limited set of measurements are needed, this can achieved by a management system configuration. 
Proposal 3 RN should support all L2 measurements as their role as eNBs
As 36.314 only defines the measurements for which 32.425 specifies the use, it would seem reasonable to not capture measurement applicability to the RN in 36.314, but rather in 32.425. 

Proposal 4 36.314 does not specify measurement applicability to RNs (in their role as eNBs).

Finally, we consider that SA5 should be informed how RAN2 has decided to implement the requested measurements. A draft LS reply is given in [4] reflecting the proposals presented in this contribution.
Proposal 5 Send a reply LS to SA5 to inform SA5 about the RAN2-preferred solution on how to realize PRB usage measurements, Un/Uu link separation and RN measurements.
3 Summary and Conclusions
In this contribution, we have made the following proposals as regard to L2 measurements:

Proposal 6 Calculate Un and Uu PRB loads over the corresponding links, not subframes

Proposal 7 Separate Un and Uu link measurements by configuring different QCIs for RNs and UEs

Proposal 8 RN should support all L2 measurements as their role as eNBs
Proposal 9 36.314 does not specify measurement applicability to RNs (in their role as eNBs).

Proposal 10 Send a reply LS to SA5 to inform SA5 about the RAN2-preferred solution on how to realize PRB usage measurements, Un/Uu link separation and RN measurements
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