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1.  Introduction
This paper summarises the email discussion that took place between RAN2#60bis and #61, on eNB measurements to support RAN performance monitoring.

2. Summary of email discussion
2.1  Background
In RAN2#60bis, operators contributed a tdoc R2-080444 [1] which proposed to standardise eNB measurements to support RAN performance monitoring in RAN WGs. The objectives of the use case case were to:

· Detect any problems in the network and trigger any subsequent actions to correct them;

· Analyse the revenue source (traffic) and the RAN efficiency;

· Plan for future investments to improve the network and services.
Then, a number of measurements, to be measured at L2 level in eNB, were initially proposed in [1]:
· M1: Total DL/UL throughput (per QoS class);
· M2: DL/UL PRB utilisation (per QoS class);
· M3: Average DL/UL QoS (e.g., throughput, packet delay, and packet undelivery rate, per QoS class);
· M4: Number of UEs that experienced unsatisfactory QoS (per QoS class);
· M5: Number of UEs having buffered data (queue length, per QoS class).
The email discussion was intended to discuss further the details of the measurements listed above, and identify any other measurements suitable for RAN performance monitoring. Since M3 and M4 are merely at concept level, the rapporteur asked companies to provide views in order to break them down into concrete measurements.
2.2  Discussion regarding how to handle the work in 3GPP
Despite the initial intention, the discussion mainly lead to how this work should be handled in 3GPP. The following arguments were raised from two companies, regarding how this work should be progressed:
· [Ericsson] Ericsson has understood that there are three different motivations for eNB measurements:
· The KPIs used for monitoring the network operation should be clearly defined in SA5. These KPIs are not visible on any of the RAN2 interfaces, and are in general constructed to provide the network operator an indication on the end user perception of the service. Any measurement, which does not correspond to end user perception, should not be used for performance monitoring.
· Any measurements transmitted over the X2 interface should be specified in RAN2 or RAN3. For example, for the UE specific RRM, RAN2 should specify UE specific information while RAN3 should specify cell specific information.
· Any measurements related to SON can be discussed in RAN WGs, provided that they are accompanied by a use case.
However, as the performance monitoring is clearly in the scope of SA5, and the proposed measurements are in general not RAN2 specific (e.g., the average QoS is definitely more related to end-to-end performance than the L2 or L3 protocols), it seems that they should be discussed directly in SA5. The outcome of the current discussion should then be an LS to SA5 stating that RAN2 has discussed the RAN performance monitoring, and would like to ask SA5 to study a list of possible measurements.
The measurements discussed in RAN2 should be within the scope of RAN2 (i.e., related to our protocols or to the “strategies for RRM” as indicated in the RAN2 ToR). Ericsson does not believe that the KPIs for performance monitoring are in the scope of RAN2 (or even RAN).
· [NSN] (NSN shares the Ericsson’s view in general.) As the end user perception is quite much related to end-to-end service aspect, such measurements should be performed higher than at the RAN level. This type of work has been traditionally under SA5 responsibility, and hence SA5 should be responsible for this discussion. An LS should be sent to SA5 to ask them to study measurements/counters for RAN performance monitoring. Those measurements should be specified in SA5 specificaitons (as in 32.xxx).
The following views were expressed from operators in response:
· [Telecom Italia] It was agreed in RAN2#60bis that RAN2 could work on measurement definition in support of performance monitoring based on the input from the operators, because the expertise on the radio function to monitor is clearly in RAN WGs. This work is surely intended to provide SA5 with the definition they will use when specifying their OAM functions and interfaces. SA5 is indeed the leading group for this activity, but we also had an official agreement in the Joint SA5-RAN3 meeting in June 2007 that RAN WGs could start with the technical assessment. Hence, it is appropriate to conclude the technical analysis in RAN2 before we trigger SA5.
· [Orange] This is also Orange’s view that RAN2 needs to work now on the topic of eNB measurements including performance monitoring, and then liaise with SA5 to propose technical definitions of the studied measurements. It is fundamental to have companies in RAN2 largely contributing so that relevant measurements are defined.
· [Vodafone] Vodafone’s view is that these performance measurements are intended to be indicative of whether the parameterisation of the RAN functionality is enabling the operator to provide the intended user experience on a per-cell/eNB level, and given that the eNB is in the best place to understand what is happening on a RAN level, we believe that RAN2, in cooperation with other RAN groups, should discuss and agree what makes sense from this perspective. Once the measurements have been agreed in principle by RAN2, an LS can be sent to SA5 indicating the set of measurements which RAN2 believe are important to give the operator a good understanding of radio network performance. The same approach should be taken for all other RAN groups defining measurements under their control.
Vodafone agrees that measurements exchanged over X2 interface should be defined at RAN2/3 level as RAN2/3 has a better insight into QoS handling at the RAN level.

On SON measurements, Vodafone disagrees that the measurements should be discussed only at SA5 level. The SON measurements that are being talked about are intended to allow to self-optimise the RAN functionality, and thus RAN groups are in the best position to give guidance on how the RAN functionality could be self-optimised. Hence RAN2 and other RAN groups should give guidance to SA5 on this.
The discussion, yet again, ended without reaching consensus between the two camps, i.e., the operators and the two vendors…
2.3  Discussion regarding measurements

Although the discussion was largely spent regarding how this work should be handled in 3GPP, there were still a few comments received regarding the actual measurements.
· M1: Total DL/UL throughput (per QoS class)
· [Ericsson] The total DL/UL throughput per QCI, measured on the IP level over e.g., 5 minute interval, can be a good candidate for performance monitoring.
· [NSN] The DL/UL data volume (or throughput) can be a good candidate for network optimization and to monitor the resource usage.
· [Orange] The total DL/UL throughput per QoS or QoS range, e.g., for MBR/PBR in a given range, should be measured.
· M2: DL/UL PRB utilisation (per QoS class)
· [Ericsson] This is not useful for performance monitoring as the value depends e.g., on the actual scheduler implementation in the eNB. However, it might be useful for e.g., admission control.
· [NSN] The DL/UL PRB utilisation per GBR/non-GBR can be a good candidate for network optimization and to monitor the resource usage.
· M3: Average DL/UL QoS (e.g., throughput, packet delay, and packet undelivery rate, per QoS class)
· [Ericsson] Average DL/UL QoS per QCI, measured on IP level can be a good candidate for performance monitoring. The exact measure will depend on the QCI, but e.g., throughput, packet delay, and packet undelivery rate, would be useful for different QCIs. The current QoS model is based on only the QCI, PBR, ARP and potentially AMBR received from the core network. Thus there are very limited possibilities to define QoS based on anything else than QCI, as the other QoS parameters, such as GBR and ARP do not seem to be suitable for this purpose.
· [NSN] DL packet undelivery rate per QCI can be a good candidate to find out any problem in the network.
· [Telecom Italia] The term QoS can be a bit misleading. The ojective is mainly to monitor radio interface performance and not end-to-end. According to the description in [1], this is regarded as a characterisation of the data radio bearer, that is anyway meaningful as a radio performance metric. This kind of metric is needed.
· M4: Number of UEs that experienced unsatisfactory QoS (per QoS class)
· [Ericsson] Percentage of UEs that experienced unsatisfactory QoS per QCI. The definition of unsatisfied will need to be different for different QCIs. For example, regading the possibility to use packet loss rate to indicate the QoS, Ericsson agrees that for some services this is part of the indication. However, for QCI = 7-9 this value might not be very relevant. Also for QCI = 1 it is not clear if packet loss rate = 1%, delay = 50 ms is better or worse than packet loss rate = 0.5%, delay = 100 ms.
· [Telecom Italia] (The same comment as for M3.)

· [Orange] This could rely e.g. on the percentage of PDCP PDUs of a radio bearer that were not delivered to the UE (i.e., max HARQ retransmissions or exceeded the due delay) among the total number of PDCP PDUs for this radio bearer. If this value is above a threshold set for the QoS class, it is considered as unsatisfactory. The number of such UEs would be calculated on the cell for all radio bearers that have the same or similar QoS (e.g., GBR or PBR, traffic class, priority, delay requirements).
· M5: Number of UEs having buffered data (queue length, per QoS class)
· [Ericsson] Some operators commented in RAN2#60bis that this is intended for admission control. It is unclear if the proposed measure is the number of UEs with buffered data or the actual queue length.
Other measurements that were raised during the discussion were:

· M6: Number of RRC_CONNECTED UEs

· [NSN] This can be a good candidate to monitor system load.
2.4  Chairman’s proposal on way forward
Having seen the contradiction above, RAN2 Chairman commented that it is clear that operators are really keen to progress this work. Hence, just ping-ponging LSs and attaching RAN2-input-contribution without reflecting any RAN2 progress/ consensus in this area does not seem to be a good way forward. The following way forward was proposed by the Chairman:
1) An LS should be sent to SA5 indicating that RAN2 has studied the area of performance monitoring and has seen that different angles can be taken to this.
2) If the main intention of SA5 w.r.t. performance monitoring is user perception, RAN2 has identified the following eNB measurements as relevant (just as an example, copying from proposals made so far; a detailed list should come out of RAN2 discussions, with as detailed as possible measurement definitions):
a) Total DL/UL throughput per QCI, measured on the IP level over e.g., 5 minute interval;
b) Average DL/UL QoS per QCI, measured on IP level. The exact measure will depend on the QCI, but e.g., throughput, packet delay, and packet undelivery rate would be useful for different QCIs;
c) Percentage of UEs that experienced unsatisfactory QoS per QCI. The definition of unsatisfied will again need to be different for different QCIs.

3) If the main intention of SA5 w.r.t. performance monitoring is “system load/problem monitoring”, RAN2 has identified the following eNB measurements as relevant (just as an example, copying from proposals made so far; a detailed list should come out of RAN2 discussions, with as detailed as possible measurement definitions):
a) DL/UL data volume (or throughput) and DL/UL PRB utilization per GBR/non-GBR;
b) DL packet undelivered rate per QCI could be a good candidate;
c) Number of RRC_CONNECTED UEs could be a good candidate.

4) The LS should ask SA5 on what angle(s) they consider most important for performance monitoring, and indicate that based on their response, RAN2 will complete the eNB measurement details.

Chairman commented that not knowing the exact “angle” that SA5 would like to take w.r.t. performance monitoring should not paralise RAN2 and stop any progress.
3. Conclusions
A summary of the email discussion on RAN performance monitoring that took place between RAN2#60bis and #61 was provided. Despite the intention to discuss the detailed measurements, the discussion was largely spent on how this work should be handled in 3GPP. Two vendors, Ericsson and Nokia Siemens Networks, insisted on diverting this work to SA5 seeing that this work is not in the scope of RAN2. Operators responded that this work should be handled in RAN WGs, since only RAN WGs have the expertise to study the measurements in detail. No consensus was reached between the two camps during the email discussion. Nevertheless, there were a few comments received on the actual measurements, and it seemed at least some measurements, such as the total throughput, the average QoS per QCI, and the number/rate of unsatisfied users, can be agreeable by the group. RAN2 Chairman commented that a possible way forward would be to liaise SA5, indicating those measurements that RAN2 sees relevant for different approaches to performance monitoring, and ask SA5 what approach(es) they insist.
eNB measurements have been discussed for nearly an year in RAN2 [2-9]. Yet, very little progress has been made. This is partly because the two camps, i.e., the operators and the two vendors, cannot share the same view how this work should be handled in 3GPP. However, it can also be noted that this is also due to lack of support from other vendors. It should be noted that official decisions were made in RAN Plenary #36 and also in Joint SA5-RAN3 meeting in June 2007, that RAN WGs shall commence discussing the technical details of eNB measurements. It was felt by operators that this decision should be respected.
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