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1. Introduction

In TS 36.314, 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 last few meetings the potential RN impact to L2 measurement definition has been discussed and it was decided that the total PRB usage measurements and the PRB usage measurements for different traffic classes are separated for RNs and UEs in the DeNB. The idea was to provide the OAM with the knowledge if the sub frames allocated to RNs are congested or not.
Further in this paper we discuss the impact of MBSFN and ABS subframes on L2 measurements.
2. Considering MBSFN subframes in L2 measurements
TS 36.314 defines the total PRB usage measurements as follows:

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


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 
[image: image3.wmf]T

. 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 when we consider a Release-9 eNB with MBSFN subframe configuration, the eNB cannot use certain UL/DL subframes configured as MBSFN resources. If the eNB would take these resources into account in the Total PRB usage measurement, the eNB might report a low load percentage while actually the eNB is already fully loaded given the current MBSFN subframe configuration. Where as in a Rel10 network with MBSFN subframe configuration, Rel10 UEs decode PDCCH on MBSFN subframes and therefore the PRBs of an MBSFN subframe can be considered as available for the UEs.

It has to be noted that the maximum subframes that can be allocated as MBSFN subframes is 6 as per the definition of the MBSFN-SubframeConfig IE which amounts to 60% of the total available cell resource.
–
MBSFN-SubframeConfig

The IE MBSFN-SubframeConfig defines subframes that are reserved for MBSFN in downlink.

MBSFN-SubframeConfig information element
-- ASN1START

MBSFN-SubframeConfig ::=


SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




CHOICE {



oneFrame






BIT STRING (SIZE(6)),



fourFrames






BIT STRING (SIZE(24))


}

}

-- ASN1STOP

  

Therefore we propose to clarify with a note that the eNB is allowed to exclude resources in subframes it cannot use due to configured MBSFN subframe configuration from P(T). 

=> Proposal 1: For Rel9 Add a note in 36.314 that when computing P(T) an eNB should consider UL/DL PRB's it cannot use due to a configured MBSFN subframe configuration as not available.

=> Proposal 2: For Rel10 Add a note in 36.314 that when computing P(T) an eNB should consider UL/DL PRB's from the configured MBSFN subframe configuration on which no MBMS service has been provisioned as available.

3. RN and ABS subframe considerations in L2 measurements
In Release-10 eNB can be configured with ABS subframes. The ABS subframes are defined as follows in the 36.300.
---------------
Almost blank subframes are subframes with reduced transmit power (including no transmission) on some physical channels and/or reduced activity. The eNB ensures backwards compatibility towards UEs by transmitting necessary control channels and physical signals as well as System Information.
---------------
As per the definition of the ABS sub frames it is evident that the eNB could consider not to transmit on some physical channels due to interference avoidance considerations. If the eNB considers ABS resources on which it has decided not to transmit in the Total PRB usage measurement, the eNB might report a low load percentage while actually the eNB is already fully loaded given the eNB implementation of not transmitting on certain PRBs in the ABS subframe configuration. 
It can be noted from the ABS Pattern Info IE [TS 36.423] that the maximum subframes that can be allocated as ABS subframes can be as high as 80% of the total available cell resource.

=> Proposal 3: For Rel10 Add a note in 36.314 that when computing P(T) an eNB should consider UL/DL PRB's it cannot use due to any implemented mechanism of not transmitting on a sub set of the configured ABS sub frame as not available.

Another situation in which the eNB (in this case operating as RN) is not able to use all subframes is when we have an inband relay, where on the Uu interface the RN cannot use all UL/DL subframes because it has to be active on Un (e.g. not active on RN-Uu in DL when having to receive DL transmissions on Un). So this is also a case in which certain subframes should be excluded from being considered “available”.

=> Proposal 4: For Rel10 Add a note in 36.314 that when computing P(T), an inband Relay Node should consider UL/DL PRB's it cannot use on the Uu interface because it has to be active on Un interface as not available.

4. Proposals

RAN2 is requested to discuss and agree on the following 3 proposals:
=> Proposal 1: For Rel9 Add a note in 36.314 that when computing P(T) an eNB should consider UL/DL PRB's it cannot use due to a configured MBSFN subframe configuration as not available.
=> Proposal 2: For Rel10 Add a note in 36.314 that when computing P(T) an eNB should consider UL/DL PRB's from the configured MBSFN subframe configuration on which no MBMS service has been provisioned as available.

=> Proposal 3: For Rel10 Add a note in 36.314 that when computing P(T) an eNB should consider UL/DL PRB's it cannot use due to any implemented mechanism of not transmitting on a sub set of the configured ABS sub frame as not available.
=> Proposal 4: For Rel10 Add a note in 36.314 that when computing P(T), an inband Relay Node should consider UL/DL PRB's it cannot use on the Uu interface because it has to be active on Un interface as not available.
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