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Limitations of the eNB measurements in new deployments become a deficiency for operators wishing to observe CA. In particular, for the 

	case when Component Carriers of the UE are served by SCells that are from different eNBs, the communication between PCell and SCells, will significantly contribute to the calculation of data transmission time. In this case, interpretation of the time and buffer occupation for PDCP PDUs sent from PCell to SCell over X2 interface, impact the IP Scheduled Throughput results.

Therefore, Scheduled IP Throughput is proposed to be defined in terms of Inter eNB Carrier Aggregation to facilitate reliable and comparavle results. 
	

	
	

	Summary of change:
	Definition of Scheduled IP Throughput is adopted to introduce measurement handling for inter eNB CA case.
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Scheduled IP Throughput in DL
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2. If the UE is implemented according to the CR and the network is not, the NW misinterprets formulas for time and data throughput calulation in Scheduled IP Throughput definition.
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Modified Subclause
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

CA
Carrier Aggregation

DRB
Data Radio bearer

DCCH
Dedicated Control Channel

DTCH
Dedicated Traffic Channel

HARQ
Hybrid Automatic Repeat Request

PRB
Physical Resource Block

QCI
Quality of service Class Identifier

RN
Relay Node

SRB
Signalling Radio Bearer

TTI
Transmission Time Interval

Modified Subclause
4.1.6.1
Scheduled IP Throughput in DL

Protocol Layer: PDCP, RLC, MAC
	Definition
	Scheduled IP Throughput in DL. Throughput of PDCP SDU bits in downlink for packet sizes or data bursts that are large enough to require transmissions to be split across several TTIs, by excluding transmission of the last piece of data in a data burst. Only data transmission time is considered, i.e. when data transmission over Uu has begun but not yet finished. For UEs in CA mode when PCell and SCell(s) physically located in different eNBs with dedicated RLC, MAC and physical layers when last piece of data may occur in each of that cell all such transmissions shall be excluded. Also for UEs in inter eNB CA mode, only data transmissiom time is considered which in this case means when data transmission over Uu has begun but not yet finished at least in one of the cells physically located on other eNB. Each measurement is a real value representing the throughput in kbits/s. The measurement is performed per QCI per UE. For successful reception, the reference point is MAC upper SAP. 

This measurement is obtained by the following formula for a measurement period:
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For small data bursts, where all buffered data is included in one initial HARQ transmission,  
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Explanations of the parameters can be found in the table 4.1.6.1-1 below.


Table 4.1.6.1-1
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	The time to transmit a data burst excluding the last piece of data transmitted in the TTI when the buffer or all the buffers for UEs in inter eNB CA mode are emptied. A sample of "ThpTimeDl" for each time the DL buffer for one E-RAB is emptied.
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	The point in time after T2 when data up until the second last piece of data in the transmitted data burst which emptied the PDCP SDU available for transmission for the particular E-RAB was successfully transmitted, as acknowledged by the UE.
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	The point in time when the first transmission begins after a PDCP SDU becomes available for transmission, where previously no PDCP SDUs were available for transmission for the particular E-RAB.
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	For UEs in inter eNB CA mode this time difference shall be measured as time PDCP SDU need to travel on X2 interface from PCell to SCell eNB and time data of the particular PDCP SDU spent in the buffer of SCell eNB which shall be measured as volume of the PDCP SDU divided with IP Scheduled Throughput of SCell eNB (related to PDCP SDUs sent from PCell to SCell eNB in inter eNB CA case). In order to avoid an overload of X2 interface the IP Scheduled Throughput of SCell eNB is recommended to be reported from SCell to PCell eNB once per a configured interval (couple of minutes).
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	The volume of a data burst, excluding the data transmitted in the TTI when the buffer is emptied. For UEs in inter eNB Carrier Aggregation (CA) mode when PCell and SCell(s) physically located in different eNBs with dedicated RLC, MAC and physical layers when last piece of data may occur in each of that cell all such transmissions shall be excluded. A sample for ThpVolDl is the data volume, counted on PDCP SDU level, in kbits successfully transmitted (acknowledged by UE) in DL for one E-RAB during a sample of ThpTimeDl. It shall exclude the volume of the last piece of data emptying the buffer.
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