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1. Introduction

Although potential RN impact to L2 measurement definitions has been discussed several times in RAN2 so far and an LS was sent to SA5 [1] to ask for their input, we think it would be good to have further discussion in RAN2 on this aspect in order to approach and conclude the issue from radio point of view.
2. DeNB L2 measurements
For this discussion, we would like to bring up 2 new considerations that seem not to have been taken into account so far:
2.1 Total PRB usage 
It has been argued during RAN2#72bis that if the DeNB has set aside some resources for Un operation and does not adapt these resources very dynamically to the need of the RN's, a situation could arise in which the Un resources are almost not-used, and the DeNB Uu resources are fully loaded. E.g. half of the DeNB resources are reserved for Un and 50% are used for Uu, Uu resources are completely used and Un resources are not used (e.g. no UEs in RN). In this case the "total PRB usage" measurement would only indicate 50% cell load for the concerning cell, but in fact the load for UE's (relevant also for inbound handovers) is actually 100%. Based on this argumentation, it was proposed to adapt the "total PRB usage" measurement.
We think this argumentation is not valid because:

1) 
Normal Rel-10 UE's can be scheduled by the DeNB in subframes belonging to the RN subframe configuration (Un) of one or more RN's;
2) 
The Un subframe configuration can if needed be extended/decreased with a reconfiguration procedure;
3) 
For RN's without an RN subframe configuration, the resource situation is identical to the resource situation for normal UE's.

As a result, the DeNB radio resources can be quite dynamically shared between RN's and UE's and no need exists to have separated PRB usage measurements. One can even argue that it is not possible to define separate Un and Uu PRS usage measurements since radio resources are not exclusively reserved for Un or Uu usage.

=> Consideration 1: 
It is not possible/practical to differentiate the relative "total PRB usage" measurement between Uu and Un. 

2.2 QCI usage
It has also been argued in RAN2#72bis that a DeNB might want to realise different QOS characteristics for a DRB with a certain QCI to an RN and a DRB with the same QCI to a UE. The reasoning was that since traffic to a UE behind an RN passes 2 radio interfaces, it might be beneficial to have a better quality over Un than just implied by the QCI.
Although we agree it could be usefull to have a different QOS realisation on Uu and Un, we think a more logical approach exists. Following figure is from 36.300:
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Figure 4.7.6.2-1: DeNB-initiated bearer activation/modification procedure

When the DeNB requests a Un DRB establishment because it would like to transport data for UE's under an RN with a certain QCI, the DeNB can send a request to the MME asking for the establishment of a Un DRB with a different QOS. E.g if the DeNB would like to handle Un data to a UEs behind the RN with QCI6 (300ms; 10E-6) with a QCI5 (100ms; 10E-6) DRB over Un, the DeNB can request the MME(RN) to establish a QCI5 DRB, and then map the received QCI6 traffic to this bearer.
In this type of solution there is no need for the DeNB to implement different QOS characteristics for one QCI depending if the traffic is going to RN or UE: for the DeNB the QOS targets for a Un DRB and a Uu DRB with a certain QCI are the same. 
=> Consideration 2: 
W.r.t. DeNB performing QCI related QOS measurements, there is no need for the DeNB to differentiate between the QOS realised to RN's and the QOS realised to UE's for a certain QCI.
2.3 DeNB measurement overview
Using considerations 1 and 2 and some additional smaller arguments we come to the following overview of all measurements listed in 36.314:
	Measurement
	Update needed for DeNB ?
	Rationale

	1. Total PRB usage
	No
	Argument 1

	2. PRB usage per traffic class
	No
	Argument 1 & Argument 2

	3. Received random access preambles
	No
	It is assumed that RN's rarely use RACH so a separate RACH load measurement related to RN would be quite uninteresting

	4. Number of Active UE's in DL/UL per QCI
	No
	We see no significant drawback of counting the RN as one UE in this measurement
Internal comment: one could argue that it would be better for the DeNB for the case of buffered data to an RN, to count the number of end-UE's for which there is data buffered in a certain TTI ?

	5. Packet Delay in DL per QCI
	No
	Argument 2

	6. Packet discard rate in DL per QCI
	No
	Argument 2

	7. Packet loss rate in UL/DL per QCI
	No
	Argument 2

	8. Scheduled IP DL/UL throughput
	No
	Already performed per QCI and per UE, i.e. RN throughput can be obtained independantly. RN can be handled as one UE. Note that the throughput per UE on the RN can be obtained with the corresponding RN measurement.



As a result we see no need to enhance/update the L2 measurements apart from the smaller updates proposed in [2] (i.e. RN is one UE; measurements concern radio interface (i.e. Uu and Un)):

=> Proposal 1: Agree on changes to 36.814 as proposed in text proposal in [2]
3. RN L2 measurements
RAN2 has previously agreed that no measurement definition updates would be required for the RN performing the L2 measurements. We still subscribe to this conclusion but think it would be good to clarify the factor P(T) used in the "total PRB usage measurement" and the "PRB usage per traffic class"
E.g. the total PRB usage measurement is defined as:

---------------


4.1.1.1
Total PRB usage

Protocol Layer: MAC

	Definition
	Total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL

-
UL

Detailed Definitions: 
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 , where explanations can be found in the table 4.1.1.1-1 below.
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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.


------------------
Normally the P(T) is T * #RB's per TTI. However in the case of an RN with a Un subframe configuration, the RN cannot use certain UL/DL subframes on Uu because it is receiving/transmitting on Un. If the RN would take these resources into account in the Total PRB usage measurement, the RN might report a low load percentage while actually the RN is already fully loaded given the current RN subframe configuration. 
Therefore we propose to clarify with a note that the RN is allowed to exclude resources in subframes it cannot use due to configured Un subframe configuration from P(T). 

=> Proposal 2: Agree on the corresponding additional text proposal in Annex A
4. Proposals
RAN2 is requested to discuss and agree on the following 2 proposals:
=> Proposal 1: 
Agree on changes to 36.814 as proposed in text proposal in [2]
=> Proposal 2: 
Agree on the corresponding additional text proposal in Annex A

=> Proposal 3: 
Inform SA5 about these measurement definition updates, and indicate that RAN2 assumes no further changes are necessary for RN's.
5. References
[1] R2-110700: LS on L2 measurements in DeNB having relay node
[2] R2-110481: L2 measurements in the DeNB - Ericsson
Annex A: Text proposal
4.1
E-UTRAN measurements
4.1.1
PRB usage
The objective of the PRB usage measurements is to measure usage of time and frequency resources. A use case is cell load balancing, where PRB usage is used for information signalled across the X2 interface. Another use-case is OAM performance observability.

4.1.1.1
Total PRB usage
Protocol Layer: MAC

	Definition
	Total PRB usage is calculated in the time-frequency domain only. The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL

-
UL

Detailed Definitions: 
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Table 4.1.1.1-1
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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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(See NOTE 1).
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	The time period during which the measurement is performed.


NOT E 1:
When computing P(T) an RN should consider UL/DL PRB's it cannot use on Uu due to a configured RN subframe configuration on Un, as not available.
4.1.1.2
PRB usage per traffic class
Protocol Layer: MAC

	Definition
	PRB usage per traffic class. This measurement is an aggregate for all UEs in a cell, and is applicable to Dedicated Traffic Channels (DTCH). The reference point is the Service Access Point between MAC and L1. The measurement is done separately for: 

-
DL DTCH, for each QCI.

-
UL DTCH, for each QCI

Detailed Definitions:
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explanations can be found in the table 4.1.1.2-1 below.
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explanations can be found in the table 4.1.1.2-2 below.


Table 4.1.1.2-1
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	Absolute PRB usage per traffic class. A count of full or partial physical resource blocks. 
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	The time period during which the measurement is performed (in TTIs)
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	A transport block in time period 
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that contain DTCH data. Initial transmissions and HARQ retransmissions shall be counted.
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	The set of physical resource blocks used for transmission of transport block 
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	The number of transport blocks that are currently sharing PRB 
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	The total number of DTCH and DCCH bits carried in transport block 
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	If multiplexing is taken into account: 
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Table 4.1.1.2-2
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	PRB usage per traffic class. Percentage of PRBs used for a certain qci, averaged during time period 
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. Value range: 0-100%
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	Total number of PRBs available during time period 
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(See NOTE 1).


NOT E 1:
When computing P(T) an RN should consider UL/DL PRB's it cannot use on Uu due to a configured RN subframe configuration on Un, as not available.
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