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1.  

Introduction
There was no agreement on UL packet delay measurement in the last RAN2#89bis meeting. It is now our understanding that the purpose of UL packet delay measurement is to identify UL scheduling problems leading to UL packet delays exceeding the delay budget at radio interface that the operator wants to achieve.
In this document we propose a UL delay metric that can satisfy the requirement above with a reasonable implementation complexity.
2.  Discussion / Proposal
With the understanding on the requirement mentioned in the previous section, it is our understanding that the UL packet delay metric should be such that it captures UL delay spikes, instead of the average delay for UL packet scheduling. Therefore the UL equivalent of the “Packet Delay in the DL per QCI” as defined in TS36.314 [1] is not appropriate metric for this purpose.
Observation 1:
In order to identify excess UL scheduling delay, the UL packet delay metric should be such that it captures UL delay spikes
It is also our understanding that the UL delay metric should be evaluated for each cell that the UE connects to. This is for the operator to look at UL scheduling issues for each distinct scheduler implementation.
Observation 2:
UL delay metric should capture excess UL scheduling delay per a given cell that the UE connects to.
In order to identify VoLTE packets, other identification than QCI has to be used for UL. We think VoLTE user plane bearer can be identified by EPS bearer identity.

Observation 3:
In order to identify relevant PDCP SDUs for UL delay measurement, EPS bearer identity should be used (which can be part of MDT configuration by the network)

For the actual delay measurement, the Packet Delay in the DL per QCI in TS36.314 [1] requires the transmitter to keep track of PDCP SDU up to the point where the last piece of the PDCP SDU was received by the receiver based on HARQ feedback. We believe this is overly complex for UE implementation and affects the availability of the overall feature in the market (assuming the feature will be optional together with other metrics defined under this MDT framework).
A possible solution to use PDCP discard event or similar timer based approach at PCDP level was mentioned during the discussion in the last meeting. We believe this direction is something RAN2 should explore and would like to propose the following UL delay measurement.
T_ULdelay (i) = t_Grant(i) – t_Arrival (i)
where:

· t_Grant is the time when the UE receives the first UL grant for PDCP SDU i.

· t_Arrival is the time when PDCP SDU 
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 arrives at PDCP upper SAP.
The benefit of this delay measurement is that the UE does not have to look into the transmission delay at MAC level. That is, from the protocol architecture point of view, only PDCP and RLC have to be involved since RLC is aware of UL grant. We consider this level of detail can provide sufficient information to the operators with reasonable complexity in the UE side. Whether the HARQ operation is working as per the target operation point can be observed in the network side.
For the actual metric, we propose the ratio of packets exceeding the configured delay threshold among the UL PDCP SDUs transmitted. The measurement period can be the entire period in which the UE connects to a given cell.
M_rate(Ta) = D_Excess(Ta) / N_total(Ta)

where:

· D_Excess(Ta) is the number of PDCP SDUs for which  T_ULdelay exceeded the configured delay threshold during the time period Ta
· N_total(Ta) is the number of PDCP SDUs for which at least part of SDU was transmitted during the time period Ta
· Ta is the time period in which the UE connects to cell a.

Proposal:

RAN2 to agree on the UL packet delay metric proposed in this document.
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