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1
Introduction
A WI for Enhancements for Diverse Data Applications (abbreviated as EDDA in this document) was approved in RAN#51 ([1]), and the first contributions on the topic were presented during the RAN2 meeting #73bis ([2], [3]). The discussion didn’t yet conclude anything, but companies were requested to contribute regarding how the evaluation would be done. In particular, input on the metrics used for the evaluation as well as traffic and mobility models to be used in evaluations was requested. 
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Background
The WI Enhancements to Diverse Data Applications [1] (abbreviated as EDDA in this document) has the following generic objective :
In the context of providing improved always-on connectivity, the objective of this work item is to identify and specify mechanisms at the RAN level that enhance the ability of LTE to handle diverse traffic profiles.  Under such traffic loads, the identified improvements will allow for better trade-offs to be achieved when balancing the needs of network efficiency, UE battery life, signalling overheads, and user experience / system performance.

In particular, the WI lists the following enhancement areas to be considered:

1. Enhancements within existing RRC states, to RRC state-control mechanisms and RRM mechanisms that offer system efficiency improvements and/or reduced UE power consumption for devices exhibiting a continued but intermittent data activity

2. Enhancements to DRX configuration/control mechanisms to be more responsive to the needs and activity of either single or multiple applications running in parallel, with improved adaptability to time-varying traffic profiles and to application requirements, thereby allowing for an improved optimisation of the trade-off between performance and UE-battery-consumption.

3. More efficient management of system resources (e.g. UL control channel resources) for connected mode UEs that are temporarily inactive, facilitating potentially larger user populations in connected mode

4. For the above enhancements, knowledge from both the UE and the network should be taken into account where possible
According to the discussion in RAN2#73bis, it was commented that any enhancements should be justified on known or potential problems. While this is reasonable, it might also be very restricting: If an enhancement proposal clearly achieves an improvement in RAN performance, it could be justified by its gains alone. 
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Evaluation Methodology
As discussed is RAN2#73bis, the evaluation methodology for determining the candidates for the enhancements should be agreed to better progress the work.
3.1
Evaluation Metrics
There are several possible metrics to be considered for any particular enhancement: Depending on feature, there could be several different improvements: For example, an improvement could cause 

· Increase in bitrate (on average, minimum/maximum, cell/user)

· Better robustness for a procedure (e.g. increased accuracy for measurements, better tolerance for or receovery from errors for a procedure),

· Overall performance improvement (e.g. improved cell throughput, lower power consumption, reduced amount of signalling).
· Improved usability (e.g. widening the usefulness of a feature, making it possible to more accurately configure a procedure for eNB/UE)

All of these are possible metrics for an evaluation, but as it is easy to see, it may not always be easy to use a specific metric for a specific case. However, we see that (at least) the following metrics are important for EDDA WI and should be considered:
· Change (i.e. increase/decrease) in UE power consumption due to enhancement

· Change (i.e. increase/decrease) in L1/MAC/RRC signalling load
· Change in signalling latency

Both of these are generic enough to apply to most cases (even though the effect might be a negligible), and are easily understood. It is also possible to quantify the changes with analytical or semi-analytical calculations. For example, should an improvement increase the amount of ping-pongs, the amount of extra signalling as well as wake-up time for a UE can be quantified with relative ease. 
Proposal 1: Power consumption, signalling load and latency should be used as evaluation metrics for  the enhancements proposed in EDDA WI.
3.2
Traffic Models for Evaluation
Traffic models are very much dependent on the service being used by a specific user (e.g., video and music streaming, internet browsing and file uploading and downloading) ; There are a multitude of different traffic models, and the most commonly used in 3GPP are synthetic traffic generation models: A user generates data according to a set profile, which is composed of one or more random processes that determine e.g. the packet size and inter-arrival time as well as the amount of data produced within a certain time interval. For example, a (simplified) VoIP traffic consists of fixed-size packet being generated every 20ms during speech burst, and a fixed-size packet being generated every 160ms for DTX period. The synthetic models are good (and easy) for typical evaluations, but since the aim with the EDDA WI seems to be to study “real” traffic patterns, it would best if RAN2 had some input on those, too. This does not mean that synthetic models can’t be used, but it would be good to clarify which would be the focus of the evaluation.
Proposal 2: RAN2 should clarify whether the synthetic traffic models or the traffic model based on “real” traffic measured from the live networks should be used in the evaluation.

Proposal 3: If the “real traffic” models are to be used, the network vendors and the operators should provide input to RAN2 on the models that are to be used.

Regardless of the traffic generation model, there is one thing in common for many real-life applications: The traffic is being routed over internet and is using the TCP/IP protocol. This means that the TCP protocol effects (e.g. slow start, congestion avoidance) may play a role for many of the traffic models. Moreover, the behaviour of TCP is easily affected by the changes on the network configuration, topology and congestion level. However, 3GPP has not often considered the TCP effects, but since LTE is moving more towards the real deployment phase and these studies are aimed at even later stage, it would be good to consider the effects arising from TCP due to EDDA WI enhancements. For example, typical 3GPP studies often concentrate on infinite buffer traffic model, which is fine for extracting maximal throughput numbers but less useful  for emulating a service that is not a download of a very big file.
Proposal 4: Effects of TCP performance should be considered when evaluating the enhancements against traffic models. 

3.3
Mobility Models for Evaluation
Studying a mobility model means studying how the mobility procedures affect the gains introduced by an enhancement; it could be that an enhancement is only valid for e.g. low mobility users. The most obvious choices for mobility to consider are the following:

· Stationary user: Simplest possible case, mobility effects are not taken into use. Easier evaluation
· Low mobility user: This is the typical case used in 3GPP: Users are moving but not very fast, so that it is assumed mobility in itself will not present a problem but should still be considered.
· High mobility user: More challenging case for just retaining connection. UE is moving fast enough that it is (typically) not able to sustain the highest possible data rate, and mobility procedures are critical for retaining the connection to the serving cell.
However, it is not clear how the mobility models should be utilized, but the most straight-forward way would be to consider e.g. the following questions:
· Does the enhancement provide equal value for all of the mobility classes above?

· How does mobility affect the enhancement?

· Does determiniation of the mobility class play a key role for the enhancement?

To simplify the evaluation, we propose a simple way: The evaluation should summarise how mobility is expected to affect the enhancement proposal in question.

Proposal 5: For the evaluation of enhancement proposal, it should be determined how mobility is expected to affect the functioning of the enhancement.
4
Conclusion
We discussed the metrics, traffic models and mobility models for the evaluation of candidates introduced for the EDDA WI. The following proposals were made:
Proposal 1: Both the power consumption and the signalling load should be considered when evaluating the proposed enhancements.

Proposal 2: RAN2 should clarify whether the synthetic traffic models or the traffic model based on “real” traffic measured from live networks should be used in the evaluation.

Proposal 3: If the “real traffic” models are to be used, the network vendors and the operators should provide input to RAN2 on the models that are to be used.

Proposal 4: Effects of TCP performance should be considered when evaluating the enhancements against traffic models 

Proposal 5: For the evaluation of enhancement proposal, it should be determined how mobility is expected to affect the functioning of the enhancement.
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