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 Discussion on KPIs for legacy mobiles
1 Introduction
During previous GERAN meetings a lot of discussions were raised on how to define evaluation assumptions and there were several open issues for further investigation on MTC study. The main issue is the disagreement on definition of required benchmarks for KPIs.
If these required KPIs are not clearly defined, any more discussion on comparison of simulation results is meaningless since different companies have different comparison rules.

This paper suggests a possible way forward on how to handle these issues and proposes definitions of KPIs for legacy mobiles and their related requirements.
2 Discussion
2.1 Background information
In previous discussions different views on solution evaluation criteria were raised and clear definitions of targets were not defined in the TR when the MTC study started. Although one of the priorities is the CCCH overload issue in MTC study, it is not clear so far what kind of KPIs needs to be considered to solve this issue. Therefore the sourcing companies felt that, before any further discussion, it is better to consider once more the objectives defined in the MTC Study Item and define the targets accordingly:
· Study GERAN enhancements for GERAN to improve the support for MTC considering their specific requirements and optimisation categories identified by SA1 

· Study the bounds on the number of possible MTC devices that can be supported in a GERAN cell and possible impact on the RACH capacity, channel capacity, device addressing formats, etc.
· Study GERAN enhancements which enable or improve efficient use of RAN resources and/or which lower complexity when a large number of MTC devices are served. Impacts of radio interference due to the large number of MTC devices in a cell shall be investigated.

· Evaluate possible network architectural changes to support Broadcast/Group Paging enhancements, low latency impacts and possible MO only or MT only devices. Identify potential opportunities in specifying “Thin Modem” device types for MTC. 

· Investigate ultra low power MTC devices: prolonged period between transmission/reception, occasional active use, optimised for minimal data only applications with no mobility support, etc.

· Study ways to reduce signalling latency and minimise user plane data overhead 

· Study ways to provide prioritisation/deprioritisation of MTC device communication in the RAN

· Study ways to distribute the loading (signalling and data) created by MTC device communication to avoid signalling/traffic spikes in the RAN

The highlighted text obviously indicates that, although the number of MTC devices is increasing quickly, it does not mean GERAN must support services for all these MTC devices irrespective how huge their number is. In other words, our target is not to infinitely introduce MTC devices and accept unpredictable relaxation/degradation of the overall network performance, but to find out the maximum number which can be supported in GERAN without leading to unacceptable degradation of the network performance. Therefore, network performance requirements shall be decided first to determine the overload boundary and, based on the agreed requirements, to find out the maximum number of MTC devices supported in T1+T3 and T2+T3 scenario.
However things seem now to go to the opposite direction. Some companies made simulations based on the assumption that the number of MTC devices will be increased without any limitation and therefore no clear targets have been defined to evaluate candidate solutions, which is not consistent with the above objective and cannot be accepted by the sourcing companies. 
2.2 A possible way forward
To study the boundary of supported MTC devices number, two inputs are needed. One is to consider the KPIs for legacy mobiles and the other one is to consider the metrics for MTC devices. The current TR only addresses the output for MTC devices but does not clearly state which kinds of KPIs need to be taken into consideration for legacy mobiles: therefore these KPIs need to be found out and given clear targets. 
Based on the above information, the sourcing companies propose:
1. To find out KPIs which have impacts on legacy mobiles;

2. To add a new section in the TR including these KPIs and describing the impacts on legacy mobiles;

3. To give clear performance targets (required values) for these KPIs;

4. To find out the maximum number of MTC devices by simulations, based on the defined targets of KPIs for legacy mobiles and combined with the metrics for MTC devices.
3 Definition of KPIs

There are various KPIs to evaluate performance for legacy mobiles, e.g. ASR, call setup time, call drop rate etc. However, it should be noted that the current MTC study in GERAN is focused on the CCCH overload and, among these KPIs, only ASR is the related KPI. Other KPIs are mainly defined to reflect the SDCCH and TCH congestion.
The ASR is an important KPI for operators and these days even 0.1% ASR decrease for CS services, evaluated on per hour basis, can not be accepted when field testing takes place. In addition, avoidance (or, in case this is not feasible, at least minimization) of impacts to legacy mobiles is a well known approach taken in 3GPP TSG GERAN when a new feature is introduced, and therefore the ASR for legacy mobiles shall be regarded as a KPI.  
Proposal 1: ASR shall be taken into account as a KPI for legacy mobiles and a new section shall be added in the TR to reflect KPIs for legacy mobiles.

4  Performance target of ASR for legacy mobiles
In TSG GERAN#50 [1] has highlighted the importance of ASR; however, some concerns were raised about the absolute value defined for the ASR. This section aims to discuss these concerns and give further proposals on the performance target for legacy ASR.
4.1 Simulators differences
It is reasonable that simulation results may vary due to the simulators differences among companies. In this case it is meaningful to find out a reference case for companies to have a relative value of the ASR, which can eliminate the effect of simulators differences.
Since the main purpose of KPIs definition is to avoid impacts on the legacy network and T3 has been defined to reflect legacy-only network scenario, T3 shall be regarded as the reference case for evaluation of impacts on legacy mobiles. 
Furthermore, to guarantee that the simulations are reliable and realistic, the sourcing companies believe that the definition of an acceptable percentage of ASR in T3 mode is strictly needed, to avoid the case that any company provides a reference scenario with relaxed ASR performance, e.g. quite below 98%, and then obviously meets that threshold when introducing MTC devices.
Proposal 2: T3 shall be regarded as the reference case when evaluating impacts on legacy mobiles and ASR of legacy CS services shall be over 98% with the reference case.

4.2 ASR of legacy CS services
Although the ASR defined in the TR is seen more stringent than the ASR calculated/reported by the BSS in the existing network, nevertheless the ASR defined in the TR models the real network’s ASR. It should be highlighted that the occurrence of T2 scenario (i.e. a large number of MTC devices accessing simultaneously) can not be predicted by the BSS, since it is fully controlled by the specific application, i.e. the application layer can trigger multiple occurrences of T2 scenario in one hour. 

Since voice services are essential in a GSM network, the radio access for CS services must be guaranteed as a first priority. In this case, the safest way is to guarantee that the average ASR of legacy CS services remains high enough during the period of T2 scenario, to ensure that the corresponding ASR in one hour is not decreased wrt the reference case. In a summary, the average ASR of legacy mobiles for CS services shall remain unaffected, irrespective of how many MTC devices initiate radio access.
In addition, it has been agreed that results in consecutive 10 seconds shall be provided. It is possible that the ASR in some 10-second windows becomes lower while in other windows becomes higher. Therefore the ASR for each window can have some relaxation compared with the average ASR in the reference case. The limitation of this relaxation might need more discussion.

Proposal 3: the average ASR of legacy CS services after introduction of MTC devices shall not be decreased when compared with the reference case.

4.3 ASR of legacy PS services
Packet services usually have lower priority and are less delay sensitive than CS services in the existing GSM networks. Therefore an ASR degradation for legacy PS services after introduction of MTC devices would be acceptable, provided that CS services are unaffected. However, to what extent such degradation may be considered as being still acceptable needs more discussion.
Proposal 4: the average ASR of legacy PS services after introduction of MTC devices is allowed to have some relaxation. The maximum amount of such degradation is FFS.

5 Conclusion
The sourcing companies suggest approve the above proposals as a way forward to meet the objectives of the MTC study.
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