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4.2.2.1
1 Introduction
In RAN2#67, the use case for QoS verification has been included in TR 36.805.
In [1] measurements in support to QoS verification, also applicable to the “capacity optimization” use case were proposed, together with the related impact analysis, but their inclusion in the TR was deferred.

This document proposes a slightly update definition of the user plane measurements taking into account also downlink UM data radio bearer, for inclusion in TR 36.805.
2 Discussion 

2.1 Measurement logs
As pointed out in previous contributions [1] the periodic logging of data volume for a given Data Radio Bearer can be used to derive the user throughput. The data volume can be defined in terms of number of bytes of PDCP SDU in the logging period.
With this definition, the log can also be elaborated to derive the user data volume for a given session, useful for the capacity optimization use case. For the reasons explained in the use case description, the user plane logs should be collected together with radio measurements and location information where available.

Moreover the UL and DL packet loss rate can be used as KPI related to user perception. A definition similar to the one in 36.314 can be adopted.
In addition to the AM Data Bearer, the drop rate of Downlink UM Data Bearer is important to verify the QoS. This measurement can only be performed at the UE side, as there is no other mean to collect this information at the network side (e.g. by means of positive ACK sent by the UE).
The updated data log is reported in the table below (changes with respect to [1] are marked):
	Trigger type: Periodical event triggered
Triggered when one ore more DRBs are configured

	Configuration parameter(s):
· Periodic logging timer (T) (seconds)

· Averaging window (Ta) (seconds)

	Measurement
	Definition
	Remarks

	Location info
	· Location at which concerned trigger took place
	

	Time info
	· Time at which concerned trigger took place
	

	Cell Identification
	· CGI of the serving / current cell at which concerned trigger took place
· PCI/PSC of other cells for which measurement is logged
	

	Radio environment measurement
	· Cell measurements that are available at the trigger
	

	User plane measurements
	Data volume

· Number of octets of PDCP SDU of the DRB transmitted in the logging period Ta
· Number of octets of PDCP SDU of the DRB received in the logging period Ta
UL Packet loss rate (Dloss / Dloss + Dack)
· Dlossul : Number of UL PDCP SDUs  of a DRB for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period Ta that no more transmission attempts will be done
· Dackul : Number of UL PDCP SDUs, of a DRB, which has been transmitted over the air and positively acknowledged during time period  Ta
DL Packet loss rate (Dloss / Dloss + Drec)

· Dlossdl : Number of missing DL PDCP sequence numbers, representing packets that are not delivered to higher layers, of a DRB during time period  Ta.
· Drecdl : Number of DL PDCP SDUs, of a DRB, which has been transmitted over the air and positively received during time period  Ta

	


Table 1
2.2 Impact analysis
The impact analysis already provided in [1] is reported here with some corrections to the numerical examples.
UE power consumption
User plane measurements like traffic volume and dropped packet simply requires the counting of the related events and it is expected that the additional power consumption is negligible with respect to the normal procedures.
UE memory impact
A very rough estimation of the number of bits necessary to store the log can be based on the following assumptions.

Number of octets of the PDCP SDUs:

max downlink bit-rate: 300 Mbps => 37 MB /s => 74 MB / 2 s logging period
=> 27 bits for DL
=> 26 bit for UL (assuming 150 Mbps)
Number of  Transmitted / Dropped PDCP SDUs
max bit-rate: 300 Mbps; PDU typical size 1500 bytes => ~ 50.000 PDUs / 2s logging
=> 16 bit for DL transmitted + 16 bit for DL dropped

=> 15 bit for UL transmitted + 15 bit for UL dropped

This lead to an additional 53 + 62 = 115 bit for a 2s logging period
The contribution to the total dimension of the log is estimated considering also the radio measurements and the location information as analyzed in R2-094291.
	Parameters
	Size

	Location information (Latitude / Longitude / Altitude) as per TS23.032
	63 bits

	Time information (Month / Day / hour / Minute / Second ) as per TS23.008 [3] and 23.040
	40 bits

	CGI of the serving cell (PLMN-id + Cell-id)
	52 bits

	PCI of neighbour cells (x 32)
	288 bits

	Radio environment measurement (RSRP / RSRQ) for serving cell + neighbour cells (x32)
	429 bits

	User plane measurements
	115 bits

	Total number of bits per log
	987 bits

	Total size of logs collected every 2 seconds for 24 hours
	Around 5.3 Mbytes


Table 2 – UE memory impact analysis

However, it has to be noted that the coding of the user plane measurements can be optimized, taking into account that there is no need to provide the same granularity in all the range of the reporting quantities.

3 Proposal

In this document, the user plane measurements for supporting the QoS verification and Capacity Optimization have been proposed and a UE impact analysis has been provided.
It is proposed that the measurement definition in section 2.1 and the impact analysis in section 2.2 are included in the TR 36.805.
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