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1. Introduction

At RAN2#76, RAN2 agreed to support the use case to obtain in the network information of where data traffic is transferred in different locations within a cell. In this contribution, we discuss how this measurement could be defined considering that the main objective is to determine the amount of data transferred in different locations within a cell. 
2. Measurement Point for Data Traffic Volume

The data volume measurement will generally correspond to the amount of data transferred. Such information is available for the UL and DL in the eNB and also in RNC. Thus it is proposed that the data volume measurement is performed separately for the UL and DL in the eNB and RNC.
Proposal 1: Data Volume measurements are performed separately in the UL and DL in the eNB and RNC. 

3. On need of per Traffic Type Data Volume Measurement
The main use of the data traffic volume measurement is to understand the capacity need in different parts of a cell. If a per UE measurement is performed, it will be difficult for the operator to understand the nature of the traffic being generated and transferred in a given region. This is especially true for GBR and non-GBR type traffic where the capacity dimensioning approach will be different. Hence, we propose that data volume measurements are done per traffic type or at least per GBR/Non-GBR traffic type. 

Proposal 2: Data Traffic Volume measurement is done per traffic type or at least per GBR/Non-GBR type. 
4. Correlation of data Traffic Volume Measurement with location information

Since the main purpose of the measurement is to understand the data volume generated/transferred in a given location, it is vital that at a given location, only data volume generated at that location is included in a measurement sample with that location information. 

Periodic location measurement reports can be used to obtain location information for a UE for which MDT data volume measurement is being performed. However, it is important that the measurement period for a data volume sample is chosen so that it captures the actual data volume at the location to be included in the measurement sample.
 In R2-120453[1], an approach is described whereby the measurement period starting point and ending point for a measurement sample are related to the arrival of successive location measurement reports. It is proposed that the approach described in R2-120453[1] is adopted for Data Volume measurement.
Proposal 3: Periodic Location measurement reports are used to obtain location information for a data volume measurement sample.

Proposal 4: The measurement period for a data volume sample is determined by the arrival of successive location reports as detailed in R2-120453[1].

5. Detailed measurement definition

It is proposed that the data volume measurement sample is performed at the PDCP upper SAP. For a given measurement period (as determined by arrival of successive location reports) and for each RB, the amount of successfully transferred data PDUs are cumulated. If at the point where the starting location report is received, the UE is in process of receiving or transferring a data unit, that data unit is included if successfully transmitted/received. If at the point when the measurement period terminating location report is received, UE is in process of receiving or transmitting a data unit, that data unit is not included in the current sample but included in the next sample. 
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Figure 1: Data Transferred/received units to be included in sample

Proposal 5: The DL data Volume measurement per Traffic type is the amount of successfully transferred data units for that traffic type over a measurement period.

Proposal 6: The UL data Volume measurement per Traffic type is the amount of successfully received data units for that traffic type over a measurement period.

6. Data Volume Sample in abnormal conditions 

It can happen that during a measurement period i.e. after reception of a location report and before reception of the next location report, the data connection is dropped for different reasons e.g. loss of coverage, user is fed up with waiting for data transfer and hangs up etc. In these situations, there will likely be a lot of data pending in the DL buffer and UL buffer for that UE for each configured RB. This amount of data might not be insignificant and it would be highly valuable information about data that was waiting to be transferred but failed to be successfully transferred. 
At least for the DL, the information about buffered data at the point of failure is readily available. Hence, it should be straightforward for the (last) measurement sample before the call drop to include the amount of data pending in DL buffer for each RB.
Proposal 7: The last DL data volume measurement sample before a connection is dropped should contain the amount of DL data pending in PDCP buffer to be transmitted to UE.

The inclusion of UL buffered data volume is a bit more challenging as this information resides in the UE. Even though UE sends buffer status reports, the actual information conveyed, at least for LTE, is an index corresponding to a range of buffer size for a logical channel group (see TS 36.321[2]). In principle, as long as the logical channel group corresponds to one logical channel, the RAN node could use the upper value of the range of buffer size indicated by the BSR as the amount of data pending in UL buffer. Since RAN node is also aware of the amount of successfully transmitted data since the last buffer status report was received, it can get an estimate (in this case   an overestimate) of the amount of data pending in UL buffer for a logical channel group. 

If we assume that an estimate of the UL data volume is sufficient, a possible way to work out this information is as follows: 
Pending data in UE buffer = amount of data indicated by last buffer status report for LCG relevant for data bearer - amount of data received since last buffer status report for LCG. 

Proposal 8: RAN2 should discuss whether an estimate of the UL data volume can be obtained using the latest buffer status report and information about amount of received UL data for respective LCG since last buffer status report. 

Example definitions of Data Volume measurement in UL and DL are provided in the Appendix.

7. Conclusions
In this contribution, Vodafone discusses the details of a data volume measurement for MDT and make the following proposals:

Proposal 1: Data Volume measurements are performed separately in the UL and DL in the eNB and RNC. 

Proposal 2: Data Traffic Volume measurement is done per traffic type or at least per GBR/Non-GBR type. 

Proposal 3: Periodic Location measurement reports are used to obtain location information for a data volume measurement sample.

Proposal 4: The measurement period for a data volume sample is determined by the arrival of successive location reports as detailed in R2-120453[1].

Proposal 5: The DL data Volume measurement per Traffic type is the amount of successfully transferred data units for that traffic type over a measurement period.

Proposal 6: The UL data Volume measurement per Traffic type is the amount of successfully received data units for that traffic type over a measurement period.

Proposal 7: The last DL data volume measurement sample before a connection is dropped should contain the amount of DL data pending in PDCP buffer to be transmitted to UE.

Proposal 8: RAN2 should discuss whether an estimate of the UL data volume can be obtained using the latest buffer status report and information about amount of received UL data for respective LCG since last buffer status report. 

RAN2 is kindly requested to discuss and agree to the proposals made in this document. 
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Appendix
4.1.y
MDT Data Volume Measurement

The objective of this measurement is to measure over Uu the amount of data transferred over a relevant measurement period which corresponds to a UE location. The measurement is performed per QCI per UE. The starting point of the measurement period is defined as the point where an RRC location measurement report is received (see TS 36.331[ []), with data pending for transmission or the point where data becomes available for transmission following the latest RRC location report. The terminating point of a measurement period is defined as the point where the next periodic RRC Location measurement report is received or the point where the data session is aborted. For a data volume measurement sample which is the last sample before the data bearer  is dropped or terminated, the data volume should include the amount of data pending in the  buffer for transmission at the point of termination.

For an eNB serving one or more RNs, packets transmitted between the eNB and RNs are excluded, i.e., only packets transmitted between the eNB and UEs are counted.

4.1.x.1
MDT Data Volume  in DL

Protocol Layer: PDCP, RLC, MAC
	Definition
	MDT data Volume in DL. Total volume of data  in PDCP SDU bits in downlink sent over a measurement period. 

Each measurement  is a cumulation of  successfully transmitted packet data unit in bits.  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 which is defined by a starting point Tx and terminating pointsTy1 and Ty2:
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Where 
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is the size, in bits, of a successfully transmitted PDCP SDU unit. 



Table 4.1.6.1-1

	Tx
	Point in time (in seconds) at which RRC Location measurement report (see TS 36.331) with data pending in DL transmit buffer for respective bearer is received. 



	Ty1
	Ty1 is the point in time (in seconds) when the measurement period terminating point is due to reception of RRC location measurement report (TS 36.331)



	Ty2
	Ty2 is the point in time (in seconds) when measurement period terminating point is due to abnormal conditions 


4.1.x.1
MDT Scheduled GBR Throughput in DL

Protocol Layer: PDCP, RLC, MAC
	Definition
	MDT data Volume in UL. Total volume of data  in PDCP SDU bits in UL received over a measurement period. 

Each measurement  is a cumulation of  successfully received packet data unit in bits.  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 which is defined by a starting point Tx and terminating points Ty1 and Ty2:
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Where 
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is the size, in bits, of a successfully received PDCP SDU unit. 



Table 4.1.6.1-1

	Tx
	Point in time (in seconds) at which RRC Location measurement report (see TS 36.331) with data pending in DL transmit buffer for respective bearer. 



	Ty1
	Ty1 is the point in time (in seconds) when the measurement period terminating point is due to reception of RRC location measurement report (TS 36.331)



	Ty2
	Ty2 is the point in time (in seconds) when measurement period terminating point is due to abnormal conditions.


	Amount of data in UL buffer
	Amount of data indicated by last buffer status report for relevant logical channel group (maximum in range) (see TS 36.321) - amount of successfully received data since last buffer status report for respective bearer. 
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