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Decision/action requested

Discussion and agreement on this proposal to TS 32.425
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Rationale

In SA5 #62 and SA5 #62bis decided to employ L3 bit-rate counting in the E-UTRAN [1,2].
The L3 bit-rate counters discussed in [2] are detailed in the following table.
	Direction
	Counter protocol position
	Interpretation

	Downlink
	At the ingress to PDCP.  Measured per QCI across data radio bearers in one cell.
	An upper limit to the useful bit-rate seen by the UE applications of a given QCI (measured at layer 3).  This is achieved if there are no packet discards from congestion or air interface packet losses

	uplink
	At the egress from PDCP.  Measured per QCI across data radio bearers in one cell.
	The useful bit-rate seen by the network applications of a given QCI (measured at layer 3).


On the downlink, a measure of the true useful bit-rate can be derived from the L3 cell bit-rate by subtracting losses from congestion and air interface causes.  However, whilst a counter for the former is already captured in [3], a counter for the latter remains to be defined.  Therefore, there is a necessity to specify an air interface packet loss counter.

Furthermore, an air interface packet loss may be directly compared with the PELR value of a QCI to see if the packet loss (over the air interface) aspect of quality of service is being met within the cell (see [4] for more details on PELR).

On the uplink the main motivation for including this counter is to perform the quality of service assessment (the useful bit-rate is already provided by the L3 counter).

RAN2 agreed measurements for (a) “Packet Uu Loss Rate in the DL per QCI”on the downlink and (b) “Packet Loss Rate in the UL per QCI”at last weeks meeting for inclusion in [5], RAN2 #65.  Whilst the downlink measurement accurately measures the air interface packet losses the uplink measurement is based on PDCP sequence numbers and cannot precisely measure the air interface losses.  Any packets discarded by the UE within the protocol stack (i.e. at layer 2) are also counted since they will have been given a PDCP sequence number.  Discards at layer 3 are not counted.  This uplink measurement is still seen as a very useful counter.
4
Detailed proposal
It is proposed to insert the following correction to the text of Annex A of [3].

------------------------  START OF TEXT PROPOSAL -------------------------------------------------------
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/*********** break in text *********************/
A.5
Monitor of cell level QoS and radio resource utilisation

/** text removed **/
PRB Usage

The resource utilisation, measured in terms of physical resource blocks (PRBs), is a useful measure of whether a cell is lightly loaded or not.  Loading is a key input to network capacity planning and load balancing.  Furthermore, when resource utilisation per QCI is reported the distribution of resources between different services can be estimated.
Downlink Air interface packet loss rate

The downlink air interface packet loss can be directly compared with the PELR value of a QCI to see if the packet loss (over the air interface) aspect of quality of service is being met within the cell (see [12] for more details on PELR).  On the downlink this measurement can be added to the congestion losses (see DL packet drop rate) to determine the total packet loss rate at the eNodeB.  Consequently, the downlink useful bit-rate can be estimated by scaling the measurement of the downlink PDCP ingress bit-rate by (1 – DL packet drop rate) (1 – air interface packet loss rate).
Uplink packet loss rate
The uplink air interface packet loss rate (per QCI) can be compared directly with the PELR defined for that QCI.  An estimate of the uplink air interface packet loss may be provided by the “Uplink PDCP SDU loss rate”.  This uplink measurement is based on PDCP sequence numbers and cannot precisely measure the air interface losses.  Any packets discarded by the UE within the protocol stack (i.e. at layer 2) are also counted since they will have been given a PDCP sequence number.  Discards at layer 3 are not counted.
------------------------------- END OF TEXT PROPOSAL ----------------------------------------------------------
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