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1 Introduction

At RAN#62 a WID on RAN enhancements for Machine-Type and other mobile data applications Communications was approved [1]. The objective is (excerpts from first the Objective-section): 

“…to identify mechanisms that enhance the ability of the RAN to handle traffic profiles comprising transfers of small amounts of data, generated by both machine-type and non-machine-type devices and applications”.
Furthermore the WID addresses the objective of signaling overhead reduction: 

“…introduction of assistance information about the UE and its traffic type/pattern, with the goal to help RAN nodes to configure the RRC connection accordingly, e.g. increase the RRC inactivity timer and keep the UE in connected mode when it is detected that it performs frequent transmission of small data or, conversely, to enable a fast RRC connection release for UEs which transmit very infrequently. As part of the Work Item it shall be decided whether the information should originate from the CN (e.g. based on the knowledge of the UE type, statistics collected e.g. at the PGW and/or subscription information) or from the eNB/RNC.”

2 Discussion
Two types of assistance information are listed in the WID:

· Statistics collected in the CN and/or RAN based on observation in the network

· Subscription information

Assumptions on traffic type/pattern can be based on statistics derived by monitoring e.g. UE’s related service request signalling or user plane packet arrival process in the appropriate network nodes.

Let’s look at the use case applicable for the vast majority of the smart phone users. Typically a smart phone has an Instant Messaging (IM) application being enabled most of the time. IM applications issue a regular heart-beat communication e.g. with the purpose to keep the NAT in the GW open. The usage of other applications e.g. web-browsing or watching streamed news happens at random irregular occasions. The predominant traffic over time is IM heart-beat.

Observing such IM initiated heart-beat communication process over some limited time window one may conclude that there is a periodic traffic pattern and tune the RAN behaviour accordingly, e.g. disconnect the RRC connection after a rather short inactivity period.

However, every time a user starts using some application, i.e. getting actively engaged with the smart phone the traffic pattern will be radically different, i.e. longer interactions with more data being exchanged between the smart phone and the network. RAN tuning based on the observations conducted during the time window when only heart-beat communication was executed turn out at least useless if not even contributing to increased signalling overhead as the RRC connection will be released too early. It can thus be concluded that:

· information assisting tuning the RAN must be reliable

· the scenario outlined above where assistance information is based on traffic monitoring gives a rise to concerns regarding its reliability.

Therefore, we have the following observations and the proposal:

Observation 1    Assistance information must be reliable, where by ‘reliable’, it is intended that:

· The information correctly describes the behaviour of the whole UE (i.e. all IP flows on all bearers);
· The information is persistent, i.e. valid over a long time.
Observation 2
Assistance information derived from traffic monitoring is not considered sufficiently reliable and is therefore not suitable as assistance information in the context of this work item.
Proposal 1 No assistance information from the radio access network (RAN) needs to be specified. 

It is expected that machine-type-communication (MTC) will contribute significantly to the traffic traversing cellular networks. A significant part of the MTC traffic is expected to originate e.g. from meters and its characteristics like periodicity and amount of data sent can be known in detail to the service provider. It is assumed that this information could be used by RAN to tune its behaviour so that signalling overhead can be reduced, e.g. by taking the periodicity into account. However considering that such information may only be reliable if the UE has one IP flow per bearer and no mobility or any other transactions generate signalling, the benefits of providing such information to RAN can be questioned.
Observation 3
Assistance information from the core network can only be considered reliable if it represents the behaviour of the whole connection (i.e if the UE has more than one IP flow and/or bearer, the EPC needs to derive the overall traffic pattern prior to sending such information to the RAN) and it does not change its characteristics over time (i.e the information must be predictable of future UE behaviour to aide tuning). If mobility and any other transactions generate signalling, this would also make the information less useful. These requirements may end up excluding a vast population of UEs.
Based on the above, propose the following:
Proposal 2 Agree that any information provided by EPC to RAN describing traffic pattern (like expected packet inter-arrival time) must be reliable, correctly describe the characteristics of the whole connection (including signalling) and must be predictable of future UE behaviour (i.e. stable over time). 
Proposal 3 Agree that if the above cannot be ensured by EPC, remaining benefits can be questioned and that there could even be losses if RAN makes wrong assumptions.

Proposal 4 Discuss whether assistance information from the EPC needs to be specified.
3 Conclusion

This paper discusses two types of assistance information that could be provided to the RAN in order to reduce the signalling overhead. A typical use case of the smart phone usage and the related traffic pattern determination based on the observation in the network have been discussed. It has been concluded that this approach has a potential to fail with detrimental results from such a failure, e.g. increased signalling overhead.   

A second MTC use case looking at traffic originating from e.g. meters where periodic communication with an a-priori well known traffic pattern (periodicity, amount of data) has been discussed. It has been concluded that in such MTC use case it would not be beneficial to provide such information to RAN since such information may only be reliable if UE has one IP flow per bearer and no mobility or any other transactions generate signalling. In section 2, we make the following observations:
Observation 1    Assistance information must be reliable, where by ‘reliable’, it is intended that:

· The information correctly describes the behaviour of the whole UE (i.e. all IP flows on all bearers);
· The information is persistent, i.e. valid over a long time.
Observation 2
Assistance information derived from traffic monitoring is not considered sufficiently reliable and is therefore not suitable as assistance information in the context of this work item.
Observation 3
Assistance information from the core network can only be considered reliable if it represents the behaviour of the whole connection (i.e if the UE has more than one IP flow and/or bearer, the EPC needs to derive the overall traffic pattern prior to sending such information to the RAN) and it does not change its characteristics over time (i.e the information must be predictable of future UE behaviour to aide tuning). If mobility and any other transactions generate signalling, this would also make the information less useful. These requirements may end up excluding a vast population of UEs.
We propose the following:
Proposal 5 No assistance information from the radio access network (RAN) needs to be specified. 

Proposal 6 Agree that any information provided by EPC to RAN describing traffic pattern (like expected packet inter-arrival time) must be reliable, correctly describe the characteristics of the whole connection (including signalling) and must be predictable of future UE behaviour (i.e. stable over time). 

Proposal 7 Agree that if the above cannot be ensured by EPC, remaining benefits can be questioned and that there could even be losses if RAN makes wrong assumptions.

Proposal 8 Discuss whether assistance information from the EPC needs to be specified.
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