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Abstract: 
At SA2#102 there was an LS from RAN2 [1] on the core network (CN) assisted eNB parameter tuning. RAN2 concluded that information regarding traffic patterns could be provided from the CN to the RAN, if it is reliable and if it actually represents the expected UE activity pattern.  RAN2 also informed SA2 that further work on this in RAN2 is not expected within the Rel-12 time frame.  In this contribution we take a look at possible assistance information that could be provided from the CN to eNB and which could be specified within Rel-12 time frames in the light of the LS from RAN2 and we recommend a way forward for this work in SA2. 
1  UE traffic patterns
In this section we consider the traffic pattern for two different types of UEs. 

1)  A smart phone running multiple applications

2)  A pure MTC device (running a single MTC application – e.g. a smart meter)

First considering smart phone traffic, the UE data traffic pattern in this case largely depends on a number of factors such as:
·  Nature of the applications running on the UE

·  IM, Gaming, Interactive content pull, Streaming etc

·  Activity status of the applications on the UE 

·  Background, active etc

·  User interaction status

Since the UE will be aware of the above metrics, a number of features were standardised in RAN specifications to provide some necessary assistance information to the eNB from the UE (e.g: the Power Preference Indication in LTE and Fast Dormancy in case of UTRAN). 

Given the above status, the task of the CN assistance information would be to provide any additional assistance information to the eNB in order to reliably deduce the expected future traffic to and from the UE.  It can be seen from previous studies [2] that the inter arrival times generated by traffic from various types of applications vary vastly (see Figure 1).  Also, the same application may generate traffic of different types (e.g. an IM application may be either in background or in active mode depending on the user interaction etc).  Hence, accurately predicting the expected traffic from a smartphone using the past statistics involves predicting the status of various applications running on the device, current mix of applications at any given time and likely user interactivity. Getting a reliable prediction for all these at a CN node is unrealistic. If a wrong value of the packet inter arrival time is predicted and used in eNB algorithms, then this would lead to either an increase in number of UE RRC_IDLE <->RRC_CONNECTED transitions (i.e. signalling overhead) or higher battery consumption at the UE and more contexts unnecessarily stored at the eNB. 
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Figure 1: Inter arrival times of traffic generated by smartphones ([2])

Based on the above, the following observation is made. 

Observation 1:   In the case of smartphones running multiple applications, predicting  the expected UE traffic based on past statistics collected at a CN node is not reliable

On the other hand, the second type of devices, i.e. pure machine type devices, may generate traffic much more predictably. For instance, a smart meter may generate a predictable amount of data at known time intervals followed by a long period of inactivity.  The eNB may benefit from knowing that such predictable traffic may be generated by such devices.  It can be noted that such predictability in traffic characteristics may be associated with a particular type of device or with a particular subscription.  Currently the eNB may not know that the device generates such predictable traffic.   Hence, it may be useful for the CN to indicate to the eNB whether predictable MTC type traffic is generated, in which case a short inactivity timer can be preferred, or not.
Observation 2:   It would be useful for the CN to indicate to the eNB whether predictable MTC type traffic will be generated by the device, and hence whether a short inactivity timer may be preferred, or not. 
For MTC traffic it can be noted that typically the device and its associated subscription is used just to support one application.  For this reason it would be reasonable to provide some information that indicates the nature of the traffic characteristics in the subscription/HSS.  The subscription information could then be used for the purposes of configuring RRC connection timers in the eNB.   A typical use case might be one in which an operator negotiates with an electricity company to provide subscriptions for many tens of thousands of smart meters, in which case the traffic generation characteristics of the subscriptions and associated device types may be well known and the effort in configuring the HSS, given such a large volume of devices, considered worthwhile. 
Proposal: An indication of whether or not traffic is predictable and can benefit from a short inactivity timer duration (e.g. certain types of MTC traffic) or unpredictable with inactivity timer setting left to implementation (e.g. smartphone traffic) should be configurable in the HSS.  This information can then be made available to the eNB for the purposes of setting the inactivity timer as part of session management. 
2  Conclusion

In this contribution, we have discussed types of CN assistance information that could be usefully provided by the CN to the eNB. The following observations have been made based on the discussion. 

Observation 1: In the case of smartphones running multiple applications, predicting the expected UE traffic based on past statistics collected at a CN node is not reliable.
Observation 2: It would be useful for the CN to indicate to the eNB whether predictable MTC type traffic will be generated by the device, and hence whether a short inactivity timer may be preferred, or not. 

Based on the above observations, we propose the following as a way forward for the CN assisted eNB parameter tuning feature. 

Proposal:  An indication of whether or not traffic is predictable and can benefit from a short inactivity timer duration (e.g. certain types of MTC traffic) or unpredictable with inactivity timer setting left to implementation (e.g. smartphone traffic) should be configurable in the HSS.  This information can then be made available to the eNB for the purposes of setting the inactivity timer as part of session management. 
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