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1 Introduction
This document shows that Packet Loss Measurement definitions in 36.314 shall not be reused but that other simpler definitions should be used.  
2 Discussion
We note that for MDT we tag measurements with location information, and this is a very typical characteristic of MDT and conventional drive testing. We also tag measurements with time stamps and cell identity of the cell for which the measurement result was taken. 
UE dwell time in a cell depends on UE speeds and the network plan. Dwell times in a cell down to the magnitude of ~10s is reasonable. 
Observation 1: In order to be applicable to a certain geographical location and to be applicable to a certain cell, measurements should not be taken over too long duration, e.g. longer durations than ~10s magnitude are problematic. 

From the standardized QCI characteristics from TS 23.203, we find that our target use cases have Packet Error Loss Rate Requirements ranging between 10^^-2 to 10^^-3. Thus if we would attempt to really measure PELR, loss rates in this range should be detectable. For a voice Codec with one packet every 20ms, 50 packets per second, this translates to: 
10^^-2
1 packet lost per 2s

10^^-3
1 packet lost per 20s

However packets are usually not lost just one by one, and e.g. in order to also be able to count bulk loss of up to 10 packets during a short period and still calculate PELR the minimum averaging time would be 20s (for 10^^-2) and 200s (for 10^^-3). 
We note that the use case for the current packet loss rate measurements in TS 36.314 is OAM performance measurements where the normal data collection intervals are e.g. 5, 15 minutes, and the measurement is aggregated for many UEs in a cell. 
Observation 2: In order to measure PELR for a 20ms interval codec in the applicable PELR ranges minimum averaging times of around 200s could be assumed to expect any reasonable results.  
Then what would happen if we anyway decide to measure Packet Loss Rate for MDT? We would need to specify the measurement also for short durations meaning that the result cannot be related to the standardized QCI PELR requirements. Most probably the loss rate during a single interval may be a lot worse than the PELR requirement, even though such result would not necessarily indicate any violation of the PELR requirement. 
We note that the current measurement definition in TS 36.314 indeed aims to create results that should be possible to interpret as PELR for a number of UEs in a cell. For example the unit has granularity that allows to indicate down to 1 lost packets per million packets. A single UE with a 20ms interval codec would need around 6h to generate one million packets. 
We see that as the loss rate may be somewhat difficult to interpret for MDT another option could be to just indicate whether packets were lost during a MDT measurement collection interval. 
Proposal 1: RAN2 should decide on one of the following options: 
1.  Data loss is indicated as a simple one bit indication, indicating that packets have been lost during a measurement collection period.
2.  Data loss is indicated as a loss rate, where the loss rate is not intended to be relevant for PELR, and where the measurement period is adapted to allow correlation with Cell ID and location information and support typical data collection periods for MDT. 

Proposal 2: In case option 2 is chosen, it should be considered if to change the granularity of the unit or not. A typical scenario would be required to detect at least down to 1 loss per 1000 packets. 
3 Annex A: Definition of Packet Uu loss rate in the DL from TS 36.314
	Definition
	Packet Uu Loss Rate in the DL per QCI. This measurement refers to packet loss for DRBs. One packet corresponds to one PDCP SDU. The measurement is done separately per QCI.  

Detailed Definition:
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explanations can be found in the table 4.1.5.2-1 below.


NOTE:
Packet loss is expected to be upper bounded by the PELR of the QCI which takes values between 10-6 and 10-2. The statistical accuracy of an individual packet loss rate measurement result is dependent on how many packets have been received, and thus the time for the measurement.

Table 4.1.5.2-1
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	Packet Uu Loss Rate in the DL per QCI. Unit: number of lost packets per transmitted packets * 106, Integer. 
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	Number of DL packets, of a data radio bearer with QCI = 
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, for which at least a part has been transmitted over the air but not positively acknowledged, and it was decided during time period 
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 that no more transmission attempts will be done. If transmission of a packet might continue in another cell, it shall not be included in this count.
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	Number of DL packets, of a data radio bearer with QCI = 
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, which has been transmitted over the air and positively acknowledged during time period 
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	Time Period during which the measurement is performed, Unit: minutes (NOTE).


4 Annex B: Standardized QCIs, from TS 23.203
Standardized QCI characteristics

	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 3, NOTE 9)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	5
(NOTE 3)
	
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	69
(NOTE 3, NOTE 9)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.

NOTE 7:
For Mission Critical services, it may be assumed that the PCEF is located "close" to the radio base station (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence delay of 10 ms for the delay between a PCEF and a radio base station should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.

NOTE 8:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.

NOTE 9:
It is expected that QCI-65 and QCI-69 are used together to provide Mission Critical Push to Talk service (e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.

NOTE 10:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 11:
In RRC Idle mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.
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