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1 Introduction
On the last meeting, SA5 LS[1] gave the following suggestions:
	It is seen beneficial to separate the L2 measurements in 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

For other L2 measurements SA5 has agreed to apply the measurements to RN. Therefore having the measurements available form RN, SA5 does not see the need to separate the measurements at DeNB for Uu and Un interfaces.


The related modifications in current TS32.425 CR [2] are listed below:
	· For PRB Usage, the measurement provides separate counters for Un and non-Un subframes in case of DeNB.
· In case of DeNB, the number of active UEs shows the number of UEs connected directly to the DeNB. 
· For average DL PDCP SDU delay, the measurement provides separate counter for the Un link and Uu link.

· For other DeNB L2 measurements，the measurements only apply to Uu link. 


From the above description, it is obvious that the PRB Usage measurement methods in LS and CR are inconsistent. Hence in this contribution, the definition of DeNB PRB Usage measurement will be clarified firstly. Secondly based on the clarification, how to calculate the PRB Usage on Un subframe, how to perform L2 measurements for Type1a/Type1b RNs and how to handle with the L2 measurements in case of multiple RNs connected to the same DeNB will be discussed.
2 Discussion
2.1 PRB Usage measurement clarification
There are two interpretations to measure the PRB Usage, one from the SA LS [1] and the other from the SA5 CR [2].

· Interpretation 1: The DeNB PRB Usage is separated for Uu and Un link.

· Interpretation 2: The DeNB PRB Usage is separated for Un and non-Un subframe.
Take DL Total PRB Usage for example, the difference between the two interpretations is shown as below.
Interpretation 1

The PRB usage for Un link includes all the PRB used by RN which is only on Un subframe, and the PRB usage for Uu link includes all the PRB used by Macro UEs, including the PRB on Un subframe and non-Un subframe. According to this interpretation, the formulas of Total PRB Usage for Un and Uu link are shown in Table-1. 
Table-1
	Formula-1
	DL Total PRB Usage for Un link = 
PRBs used by RNs on DL Un subframes / Total PRBs in DL Un subframes during time period T

	Formula-2
	DL Total PRB Usage for Uu link = 
PRBs used by Marco UEs on DL Uu and Un subframes / Total PRBs available for DL Uu link during time period T


The parameter is very clear of Formula-1, but not clear of Formula-2. The problem of Formula-2 is on how to calculate the parameter “Total PRBs available for DL Uu link ”. Does it include the whole available PRBs on non-Un subframe, or the whole available PRBs on all subframes or the whole available PRBs on non-Un subframe and the actually available PRBs for marco UEs on Un subframe ( that means the result of the whole available PRBs on Un subframe minus the PRBs already used by the RNs)?

Interpretation 2
The formulas for DL Total PRB Usage on Un and non-Un subframe are shown in Table-2.
Table-2

	Formula-3
	DL Total PRB Usage for non-Un subframe = 

PRBs used by Marco UEs on DL non-Un subframes / Total PRBs available for DL non-Un subframe during time period T

	Formula-4
	DL Total PRB Usage for Un subframe = 

PRBs used on DL Un subframes / Total PRBs available for DL Un subframes during time period T


The parameter is very clear of Formula-3, but not clear of Formula-4. The problem of Formula-4 is whether the “PRBs used on DL Un subframes” includes the PRBs used by Macro UE or not, for the transmission of Macro UE could be on the Un subframe.
OAM Usage
How to measure the DeNB PRB Usage depends on the OAM use case. From [2], the obvious use cases of PRB Usage are for load balance and Un subframe configuration optimization. With Interpretation-1, if the total PRB available for Uu link is not calculated properly, the measurement could not be able to reflect the real Uu load. To make sure the measurement result correctly, Interpretation-1 is not very appropriate.
Proposal 1: It is proposed to clarify that the PRB usage related measurement should be splitted for Un and non-Un subframe, not for Uu link and Un link.
2.2 PRB Usage measurements for Un subframe

With Interpretation-2, it should be clarified on how to calculate the “PRBs used on DL Un subframes”. There are three alternatives listed below:

· Alt1: Only the PRB used by RNs on Un subframe is calculated;
· Alt2: The PRB used by both RNs and Macro UEs are calculated;
· Alt3: The PRB used by RNs and Macro UEs are calculated separately.
Amongst the above three alternatives, Alt3 introduces two new measurement on Un subframe, which conflicts with the SA5 CR [2], so it should be excluded. The difference between Alt1 and Alt2 is whether the PRB used by Marco UE on Un subframe should be taken into account. Some analysis is given as below according to the possible scenarios.
Scenario#1: Both the non-Un subframe PRB Usage and Un PRB Usage are low
In this scenario, OAM may need to do nothing after acquiring the PRB Usage measurement results, thus both alternatives can work well.

Scenario#2: The non-Un subframe PRB Usage is low, but the Un PRB Usage is high
Based on the guideline that the Non-Un subframe has the higher priority than Un subframe when scheduling the Macro UE, the high PRB usage of non-Un subframe is mainly caused by RN transmission. Hence, in this scenario, the two alternatives seem little difference.
Scenario#3: The non-Un subframe PRB Usage is high, but the Un PRB Usage is low
In general, this scenario can mostly happen when the DeNB does not schedule Marco UE on Un subframe, so the two alternatives are same. Usually in this case, a smart eNB could deal with it by itself. eNB coud reconfigure the Un subframes by itself directly schedules the Macro UEs on the Un subframe to balance the load on non-Un subframe. 
Scenario#4: Both the non-Un subframe PRB Usage and Un PRB Usage are high
In this scenario, no matter what PRB Usage for Un subframe is reported, load balance for DeNB cell is needed. Only reporting the PRB Usage by RN as described in Alt1 will bring the benefit that it can help OAM to decide whether to perform load balance for RN cells and whether Marco UEs allow to be offloaded to RN cells. For example, if the PRB Usage for RNs on Un subframe is high, cell load balance may be needed in RN cells and Marco UEs handover to RN cells may be prohibited.
From the scenarios analysis, only in scenario#4, Alt1 has some advantages over Alt2. But scenario#4 is not a common case because the Call Admission Control algorithm can ensure the cell load is not very heavy at most times. Thus the benefit of Alt1 may not be comparable to its complexity of differentiating the resource occupied by Marco UEs and RNs. Hence, from the aspect of reducing complexity, Alt2 is slightly preferred.
Proposal 2: For the PRB Usage related measurement on Un subframe, the PRB used by both Marco UEs and RNs should be taken into account.
2.3 DeNB’s L2 measurements in case of Type1a/1b RN
In this section, DeNB L2 measurements will be analyzed one by one in case of Type1a/1b RN.
1) Total PRB Usage/PRB Usage per traffic class
For Type1a/1b RN, there is no Un subframe configuration，and RN can be scheduled in any subframe as Marco UE. Hence there is no need to differentiate the PRB Usages between RN and Marco UE.

2) Packet Delay in the DL per QCI
Since Type 1a/1b RN can share resource with Marco UE at any subframe, thus the measurement results for Un link will be same as the Uu link. But SA5 suggested providing separate counter for Uu link and Un link, and separating the Uu link and Un link is suitable for any type of RN, thus we slightly prefer to separate this measurement for Uu link and Un link also for Type1a/1b RN. 
3) Received Random Access Preambles
When RN performs RACH procedure, it will work as a UE. Thus when performing the measurement of Received Random Access Preambles, RN can be regarded as UE.
4) Number of active UEs

SA5 has definitely declared this measurement only apply to Marco UEs connected directly to DeNB, thus RN should be left out of account.

5) Packet Delay in the DL per QCI &Data Loss & Scheduled IP Throughput

SA5 has definitely declared this measurement only apply to the Uu link of DeNB, thus when measuring these L2 measurements, no need to take Type1a/1b RN into account.
Proposal 3: When DeNB performing L2 measurements, Type1a/1b RN will not be taken into account except for the following two:
· For Total PRB Usage/ PRB Usage per traffic class, DeNB should take RN as a Marco UE.
· For Packet Delay in the DL per QCI, Type1a/1b RN should be treated same as Type1 RN.
2.4 DeNB’s L2 measurements in case of multiple RNs
For the scenarios of multiple RNs, it needs to be clarified whether the types of RNs or the Un subframe configurations of each type1 RN are permitted to be different. In our understanding, neither of the above two scenarios are ruled out. Hence in case of multiple RNs, DeNB’s L2 measurements will become more complex.
Proposal 4: RAN2 is proposed to discuss how to handle DeNB’s L2 measurements in case of multiple RNs and if necessary, send an LS to SA5 for further clarification.
3 Conclusion

According to the presentation in section 2, the proposals are listed below and the related CR is [3]. 
Proposal 1: It is proposed to clarify that the PRB usage related measurement should be splitted for Un and non-Un subframe, not for Uu link and Un link.
Proposal 2: For the PRB Usage related measurement on Un subframe, the PRB used by both Marco UEs and RNs should be taken into account.
Proposal 3: When DeNB performing L2 measurements, Type1a/1b RN will not be taken into account except for the following two:
· For Total PRB Usage/ PRB Usage per traffic class, DeNB should take RN as a Marco UE.
· For Packet Delay in the DL per QCI, Type1a/1b RN should be treated same as Type1 RN.
Proposal 4: RAN2 is proposed to discuss how to handle DeNB’s L2 measurements in case of multiple RNs and if necessary, send an LS to SA5 for further clarifications.
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