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 Discussion on Metrics for MTC Study
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. One of the issues is that clear metrics for MTC study are still missing.
If these required metrics are not clearly defined, the solutions can not be evaluated in a common way and therefore this would delay the progress of MTC study.

This paper suggests a possible way forward on the definition of these metrics.
2 Discussion
2.1 Prioritization of KPI and metrics
In [1] it is highlighted that KPIs for legacy mobiles are necessary and need to be defined in the TR. When both KPIs for legacy mobiles and metrics for MTC devices are taken into account, it is obvious that KPIs for legacy mobiles take priority to guarantee the users’ experience.

Only solutions satisfying KPIs for legacy mobiles shall then be compared in terms of metrics for MTC devices, and the ones with the higher performance of these metrics are preferred solutions.

Proposal 1: KPIs for legacy mobiles take priority over metrics for MTC devices.

2.2 Existing metrics for MTC devices

In the TR 43.868, Sec 6.3 “Output” describes some metrics on the introduction of MTC devices:
· Access success rate = Number of successful Immediate Assignment procedures, see sub-clause 3.3.1.1 in [4] divided by total number of Immediate Assignment  procedures, inclusive of both RACH and AGCH.
· Access attempts needed = Number of access attempts per successfully completed Immediate Assignment procedures, inclusive of both RACH and AGCH [histogram].

· Access time = Time from when an Immediate Assignment procedure is initiated by higher layers until successful completion of the said Immediate Assignment procedure, inclusive of both RACH and AGCH [50/95 percentile].

· CCCH Capacity Used = Percentage of CCCH capacity used. To be evaluated for both RACH and AGCH.
Among these metrics the ASR is an important point to evaluate access performance for MTC devices and therefore the success rate of the delivered services.
The access time and access attempts evaluations reflect the benefits of delay reduction brought by the different solutions. MTC devices are usually expected to be more delay tolerant (e.g. configured with NAS low priority indicator) and thus less sensitive on the access time and access attempts than H2H mobiles. Therefore the importance of these two metrics for MTC devices is expected to be lower than the ASR of MTC devices.
As far as the CCCH capacity is concerned, it can reflect the benefits of the CCCH capacity brought by the different solutions based on the same CCCH configuration (i.e. without increasing the number of used CCCHs wrt the reference case, which is 1 as reported in TR 43.868 – sub clause 6.2.2.7).

Proposal 2: ASR of the MTC devices takes priority over the other metrics currently defined for the MTC devices in the TR. 
2.3 Additional Metrics for MTC devices
Besides the above metrics the sourcing companies believe additional metrics might be needed, based on the characteristics of MTC devices.
Most MTC devices are stationary and require a much longer duty cycle than H2H mobiles, e.g. some devices for consignment tracking have a battery life of at least one month since M2M SP would not frequently change for MTC devices. However, CCCH monitoring and frequent transmission attempts could increase the device power consumption and reduce battery life. 

Therefore it can be seen that battery power consumption is a sensitive metric for MTC devices. Although the defined metrics “Access attempts needed” in 43.868 can somewhat reflect the battery consumption, the monitoring period on CCCH has not been taken into account. In this case it is better to introduce a clear metric for battery power consumption for the random access procedure.

From the sourcing companies understanding power consumption can be simplified into two components, i.e. transmission and reception. These two components can be classified as metrics and should be introduced into the TR to help evaluate the candidate solutions against battery power consumption.  For the delayed random access solutions, the two metrics can be elaborated as follows:
· Transmission: the number of access attempts needed until successfully access

· Reception: the period of CCCH monitoring until successfully access

Note: the accuracy of the battery consumption definition needs more investigation and inputs from mobile vendors are highly welcome.

Proposal 3: a new metric on battery consumption for MTC devices shall be introduced in the TR.
3 Open issues

In [1] it has already been highlighted that the metrics of MTC devices are one of the inputs to decide the maximum number of MTC devices. Consequently the metrics of MTC devices may need clear targets (required values). However, unlike KPIs for legacy mobiles, it is not straightforward to define the required values for these metrics since MTC devices are newly introduced mobile device type and there are no equivalent old values. . 

Another issue is how to prioritize these metrics when evaluating solutions (for the time being in this document it is proposed to prioritize ASR over the other metrics).

The sourcing companies believe these two issues need more discussion and inputs.
4 Conclusion
To make the results comparable, reliable and realistic, the sourcing companies’ suggestion is that the above proposals be included in the common assumptions of simulations.
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