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Decision/action requested

Discussion and agreement on this correction to TS 32.425
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Rationale

In SA5 #62 SA5 decided to employ L3 bit-rate counting in the E-UTRAN [1].  This followed the recommendation of RAN2 [2].  Here is an extract from [1]:

RAN2 Q1: Can these measurements be regarded to be L3 measurements, on IP level, and captured only in SA5 specification? Or is there a particular benefit in defining these measurements to be L2 measurements? 

SA5 ANSWER: after further consideration, SA5 has decided to specify the measurements at L3.  On the downlink this represents the ingress bit-rate to PDCP, and on the uplink it represents the egress bit-rate from PDCP.

With respect to Average Cell All TX bit-rate measurements:

RAN2 Q2: What is the purpose of this measurement? In particular, what is the purpose of adding retransmitted bit-rate to the application level bit-rate?

RAN2 Q3: How should retransmissions be measured? 

SA5 ANSWER: after further consideration, SA5 thinks that it is more appropriate if the L3 measurements above are used together with a measure of the air interface (IP) packet loss rate (separate measurements on the downlink and uplink).   We would like RAN2 to discuss and determine how to perform such measurements.  Separate measurements on each QCI are requested.  This measurement should compliment the existing packet discard counter on the downlink.

The L3 bit-rate counters discussed in the LS 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).


These L3 counters replace the original L2 counters for the cell PDCP SDU bit-rate counters.  Furthermore, the cell all tx bit-rate counters are no longer needed.
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Detailed proposal
It is proposed to insert the following correction to the text of Annex A of [3].

------------------------  START OF TEXT PROPOSAL -------------------------------------------------------
A.5
Monitor of cell level QoS and radio resource utilisation

In an E-UTRAN cell the quality of service achieved is directly influenced by a number of factors, including:

· Loading of users on the cell

· Traffic loading and characteristics

· UE locations and mobility

· RRM policies

· Scheduling

· congestion control

· admission control

· layer 2 protocol configuration

· Mapping of traffic to QCI

· Setting of QoS parameters other than the QCI.

It is very important to be able to monitor the QoS to determine whether the combined effect of these policies, algorithms and external factors is satisfactory.  Unsatisfactory QoS may rectified by adjusting policies and RRM settings, for instance.

Cell bit-rate

A fundamental measure of QoS is the throughput (data rate) of the cell.  The total cell throughput measured across all radio bearers gives an indication of the loading and activity in the cell.  Adding a per QCI counter allows the loading on the different QCIs to be measured.  For example, if QCI 1 is used exclusively for VoIP then the loading of conversational speech can be directly determined.  Finally, the maximum throughput can indicate to the operator whether there is enough capacity in the network; for example, is the backhaul sufficient.  Separate counters should be configured on the downlink and uplink.  Complexity may be reduced by performing the counters at layer 3, giving the ingress bit-rate to the eNB on the downlink and the egress bit-rate from the eNB on the uplink,
Number of actives UEs

It is also of interest to determine how many users are enjoying the throughput numbers determined for each QCI.  Therefore, we may count the number of users that are active for each QCI – here active users have data queued pending transmission.  A simple division of the throughput (data rate) of a QCI by the number of active users on the QCI indicates the throughput per user on the QCI.  For example, taking QCI 1 this metric could indicate the typical codec rate being employed in the cell.  Alternatively, for QCI 9 supporting low priority TCP-based traffic it can indicate the typical bandwidth pipe size for a user when he has data to send / receive.

DL packet delay

Latency is of prime concern for some services, particularly conversational services like speech and instant messaging.  A counter is added to measure the mean delay for IP packets incurred within the eNodeB.  Separate counters are provided per QCI which are particularly useful when the QCI is used by very few services and the packet sizes vary little.  It is only practical to measure packet delays on the downlink.

DL packet drop rate

When a cell is heavily loaded congestion can take place.  When congestion is not severe the impact is typically the incurrence of additional delay for non-GBR radio bearers.  However, when congestion is severe the eNodeB may be forced to discard packets.  It is important for the operator to have visibility of packet discard so that corrective action can be instigated (for example, by adjusting admission control settings in the network).  It is only practical to measure packet discards on the downlink.  Packet discards on handover should not be included in the count.

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.

------------------------------- END OF TEXT PROPOSAL ----------------------------------------------------------
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