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1 Introduction
Based on the input contributions from companies, an email discussion on the following assistance information was agreed:

· Data / traffic characteristic information; 

· Some form of UE preference for latency/power/DRX; 

· UE mobility information.
In this document, we further discuss the proposals for new UE assistance information.
2 Discussion
For each proposal, we consider the following:
· how can the eNB use the information? (the usefulness of the assistance information

· can the eNB already know the information or not? (in this case, no UE reporting is needed)

· how can the UE determine the information? (is it reliable and accurate)
2.1.1 Data /traffic characteristic information

2.1.1.1 Usefulness
For data/traffic characteristic information, what is the possible use for the network? We find the possible uses currently include the following aspects:

· more optimised DRX behaviour and/or configuration (low power consumption for good user experience)
· better RRC connection release decisions (to minimise RRC signalling)
· better handling of PUCCH resources (e.g. when to release SR resources)
For more optimised DRX configuration, how does the eNB configure the DRX according to the data arrival prediction (e.g. "Inter-arrival times between data bursts")? Does it configure a longer/shorter long DRX cycle? From a power saving point of view, the network should select the longest value of the long DRX which provides good user experience. Any possible definition of a burst is likely to result in IAT values above 1s. If the IAT is greater than 5s, how could the eNB select a longer or a shorter or a shorter value for the long DRX cycle based on such information?

Remark 1: There is not obvious use of the inter-arrival time of data bursts information to select the DRX configuration.
For more optimised DRX behaviour, the UE able to predict future traffic (to a certain extend) might indicate e,g. “No data expected within the next N seconds” or “Data expected in less than N seconds”. The first indication may be used to send a MAC DRX command and the second to avoid sending a DRX command or to prevent the UE from going to DRX (e.g. sending padding). The efficiency of such a mechanism would heavily rely on the accuracy of UE predictions.
Remark 2: The data arrival prediction (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) indication might be used for optimised DRX behaviour (i.e. sending of a MAC DRX command) but the gain and the feasibility should be evaluated.
For better RRC connection release decisions, since the power consumption is comparable between connected and idle states and the network normally prefers to keep low mobility UEs connected. In order to reduce RRC signalling for high mobility UEs, the network may consider using UE indications (“No data expected within the next N seconds” or “Data expected in less than N seconds”). The network may try to release the RRC connection sooner or later based on such indications. However, the gain should be evaluated and it also heavily depends on the accuracy of UE predictions while the potential gain for the UE is very small.

Remark 3: The data arrival prediction (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) indication might be used for RRC connection release for high mobility UEs, but the gain and the feasibility should be evaluated.

The “No data expected in the next N seconds” indication might be used to release PUCCH resources i.e. reduce the uplink L1 overhead. However, the efficiency depends on the accuracy of UE predictions and the interest of doing so depends on the current RACH channel usage. This proposal would be one candidate to optimise L1 resources.
Remark 4: The data arrival prediction (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) indication might be used to RRC release SR resources, but the gain depends on the number of RRC connected UEs and on the UE activity. This should be discussed in the scope of L1 improvements.
2.1.1.2 Availability from eNB and UE
Even if traffic characteristic information is useful, we should check whether the eNB already knows it. 
As many companies mentioned, the eNB can also know the IAT of the traffic already. The only case when the eNB may not know the IAT is if the RRC connection was only established for a short time but .this information is not useful e.g. to select the DRX configuration..

Remark 5: the eNB already knows IAT information of the traffic, so no such information is needed from the UE.
For prediction information, the UE could attempt to predict data arrival (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) for example:

· Based on a timer: if no data is transmitted or received for some time, the UE considers that no data will come in the next N seconds and reports this to the eNB;

· Based on the knowledge of running (or supported) applications if the UE implementation is quite smart, the UE makes a prediction when sending/receiving the last packets.

In the first case, the eNB may also run a similar timer. The only difference is that the timer value is chosen by the UE. In the second case, how reliably the UE can provide this information should be questioned. It seems unlikely that the UE can predict the user behaviour. In order to predict the “background data” generated by the OS and running applications, the UE should know the design and protocol of the applications as well. In order to evaluate the possible gain, it would be necessary to discuss the achievable reliability of such indications e.g. among a certain number of indications, how many indications are reaching a certain accuracy and how it can be tested.

Remark 6: To evaluate the gain of a UE indication such as e.g. (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”), it is necessary to understand the reliability of such indication, e.g. among a certain number of indications, how many indications are reaching a certain accuracy and how it can be tested.
If the UE cannot predict the information sufficiently well, the use of this information by the network may increase RRC signalling instead of reducing it.
Proposal 1: no data /traffic characteristic information is considered as assistance information for Rel-11 until the gain and feasibility are evaluated.
2.1.2 UE preference for latency/power/DRX
2.1.2.1 Usefulness
As mentioned above, the connected UE power consumption is comparable to the idle UE using the same DRX  cycle [1, 2, 3]. [5] shows that using a DRX configuration with very low power consumption (2560ms long DRX cycle) does not have significant impact on user experience for web browsing and IM. For real time traffic (e.g. gaming), using a dedicated bearer with a QCI other than the one of the default bearer may be preferred.
Remark 7: Using a DRX configuration with very low power consumption (2560ms long DRX cycle) does not have significant impact on user experience for traffic (e.g. web browsing and IM) mapped on the default bearer
It was also proposed to signal a set of DRX configurations and let the UE indicate its preference. However, it is not clear how the network could select a set of DRX configurations that really allows the UE to indicate some preference for latency or power in this way. This would probably require at least some common principles and it requires to more clearly which scenario should be addressed exactly and whether this is the most suitable method.

2.1.2.2 Availability from eNB and UE
In our understanding, DRX preference includes two aspects:

· UE preference (i.e. independent of user actions or running applications)
· User preference
For UE preference, it depends on the UE implementation. Different UEs may have different preferences. , Currently, the UE signals a DRX parameter at attach. If this parameter would be signalled from the MME to the eNB, the eNB could use it e.g. to ensure  that the DRX cycle for connected state not greater than the idle mode DRX cycle. . We currently do not see any other UE preference information which could be used by the eNB.
For user preference, as some interaction between AS and OS is needed, we would like to understand what information could be provided in order to determine the suitable eNB behaviour which may not only affect the DRX configuration. Also, it should be considered whether AS signalling is the most appropriate solution.
Based on above discussion, we propose
Proposal 2: no UE preference for latency/power/DRX is considered as assistance information for Rel-11

2.1.3 Mobility information

The following proposals were made:

-
1 bit information to indicate whether the UE changed cells during idle mode over a time period

-
provide the idle mode MSE at RRC connection establishment

-
provide the reselection history information in a similar format like RRC connected mobility history i.e. last visited 15 cells or restricted to e.g. the last 30 seconds and last 2 cells

While these proposals look reasonably simple, we wonder whether such information can really help the eNB to save a measurable amount of network resources and would appreciate to see some evaluations with the associated scenarios and the gains over the method described in [4].
Proposal 3: The possible gains of any new mobility information should be evaluated.
3 Conclusion

In this document, we further discuss the proposals for new UE assistance information. We make the following remarks and proposals:

Remark 1: There is not obvious use of the inter-arrival time of data bursts information to select the DRX configuration.
Remark 2: The data arrival prediction (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) indication might be used for optimised DRX behaviour (i.e. sending of a MAC DRX command) but the gain and the feasibility should be evaluated.
Remark 3: The data arrival prediction (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) indication might be used for RRC connection release for high mobility UEs, but the gain and the feasibility should be evaluated.

Remark 4: The data arrival prediction (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”) indication might be used to RRC release SR resources, but the gain depends on the number of RRC connected UEs and on the UE activity. This should be discussed in the scope of L1 improvements.
Remark 5: the eNB already knows IAT information of the traffic, so no such information is needed from the UE.
Remark 6: To evaluate the gain of a UE indication such as e.g. (e.g. “No data in the next N seconds” or “Data expected in less than N seconds”), it is necessary to understand the reliability of such indication, e.g. among a certain number of indications, how many indications are reaching a certain accuracy and how it can be tested.
Proposal 1: no data /traffic characteristic information is considered as assistance information for Rel-11 until the gain and feasibility are evaluated.

Remark 7: Using a DRX configuration with very low power consumption (2560ms long DRX cycle) does not have significant impact on user experience for traffic (e.g. web browsing and IM) mapped on the default bearer
Proposal 2: no UE preference for latency/power/DRX is considered as assistance information for Rel-11

Proposal 3: The possible gains of any new mobility information should be evaluated.
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�I do not not know if we can propose this, maybe not
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