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1. Introduction
In RAN#51 a new WI was created to improve the RAN ability of handling diverse traffic profiles to provide better always-on connectivity [1], and the evaluation work will be ongoing to RAN#53.
In order to push forward the progress of the discussion, this paper provides some considerations on which aspects this work item should focus on and how we could start the evaluation.
2. Alternatives
The background of this work item is that numerous applications with various traffic profiles are required to show always-on experiences to end users. The objectives of [1] provide guidance on the possible aspects that might need enhancements:
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.
The above list covers many fields and some of them may have overlapped enhancements which possibly cannot be all compatible with each other. In order to push the progress of the discussion and converge on some proposed solutions, it's needed for RAN2 to first decide a basic way to provide enhancements based on which solutions could be proposed and discussed.
In the common understanding, 'always-on' experience means short latency of data transmission. For this purpose the main scenario that needs optimization is the one of "users with dis-continuous transmission, particularly for large number of user population". From this scenario, 2 aspects that probably need optimization could be derived:
A1. 
A2. For UEs in inactive mode, enhancements for saving radio-interface overhead and resource management overhead are needed to get better UE battery consumption and higher system efficiency.
A3.  For UEs in active-inactive-transition, enhancements of RRC status transitions are needed to obtain less signaling overhead and higher system efficiency.
Note: Active (inactive) mode means: “the UE is (is not) transmitting/receiving data”.

 
The following 3 basic alternatives are given to address the aspects in A1 and A2, and RAN2 is invited to discuss which alternative could be applied.
Table 1: Alternatives:

	Alt 1
	Maintaining RRC-Connected:

It is the most direct way to offer 'always-on' experience, but it will lead to more UE power consumption (e.g. more handover procedures, more PDCCH listening, maintain synchronization and channel estimation even when the UE is in inactive mode), more radio resources usage (e.g. sending SRS/CQI ), more PDCCH orders consumption and more PUCCH resource occupation. 

	Alt 2
	Efficient and fast RRC-Connected-RRC-Idle transition:

It tries to reduce unnecessary RRC status transitions to decrease signaling overhead and improve system efficiency.

	Alt 3
	Introduce a new RRC status besides RRC-Connected and RRC-Idle:

It tries to have a new RRC status between RRC-connected and RRC-idle status (somewhat like Cell-FACH or Cell-PCH of UMTS). When the UE is inactive, it should camp on this new status. In this new status, the UE can start the data transmission faster and more efficiently than from RRC-idle status, and the transition from RRC-connected to the new status can be faster and more efficient than for RRC-connected to RRC-idle transition. Besides, UEs can have similar performance in terms of power consumption to UEs in RRC-idle when camping in the new status. Only when the time in the new RRC ‘inactive’ status exceeds a certain threshold, the UE transfers to RRC-idle from the new status.


But what should be noted is that these 3 alternatives will lead to different solutions, different level of improvement and different impacts to specification. They might not be compatible with each other. RAN2 is invited to first discuss which way(s) can be accepted in this phase. And then to propose and evaluate solutions which are corresponding to the accepted alternative way(s). This can help RAN2 to focus the discussion and quicken the progress of this WI.

To help better understanding and to evaluate which alternative is more reasonable and acceptable, a summary table is shown below to analyze the related solutions of each alternative and the expected impacts to specification.
Table 2: Alternatives comparison:

	Alternative
	related solutions
	impacts to specification

	Alt 1
	Mechanisms for entering and leaving the "maintaining RRC-connected" status, which might be eNB-based or UE-based.
	New RRC signaling or eNB measurement. 

	
	Enhanced control channel resources management for large RRC-connected UE population
	Method for PUCCH configuration, new PDCCH format (not RAN2 scope)

	
	DRX enhancements for adapting various data periods to achieve efficient UE power usage.
	DRX scheme

	Alt 2
	Efficient judgement and trigger mechanism for status transition.
	Implementation or minimal specification impacts

	Alt 3
	New status between RRC-connected and RRC-idle, and corresponding transition mechanism and signaling procedures
	New status control mechanism, 

Possible changes to current RRC setup/release procedure

	
	DRX enhancements for the new status
	DRX scheme


It could be seen that the level of impact to specification is: Alt 3 > Alt 1 > Alt 2. But we cannot immediately say which alternative could bring most benefits. To decide which way forward RAN2 should select, both the actual optimization requirements and the scheduling of the WI should be considered.
RAN2 should discuss based on the above analysis and decide the alternative way(s) to go before any evaluation of detailed solutions.

Proposal 1: It’s proposed that RAN2 should first discuss the alternatives and decide which one(s) can be accepted in this phase. And then propose and evaluate related solutions which are corresponding to the accepted alternative(s) later on.
3. Evaluation methodology
In order to help the above decision on the different alternatives and consequently evaluate the performance of solutions, a relatively realistic mixed traffic model is needed. [2] provides an example of different categories of mobile data applications:

· Web browsing

· Email

· Weather/News updates

· VoIP

· Social Networking (Facebook)

· Geo services (Google places/location-targeted ads)

· Online games

· Messaging (SMS and instant messaging)

The traffic model of each traffic type above is very different and it will be more complicated if we try to give a fully realistic mixed traffic model, which may slow down the RAN2 progress.
In order to simplify the evaluation method and meanwhile ensure reliable results, the possible traffics profiles can be summarized by the combination of the following 3 types:
Type 1. Periodic transmission of small amounts of data (e.g. VoIP), which could reuse the model for VoIP.
Type 2. Bursty (aperiodic) transmission of medium/large amounts of data (e.g. Email, Web browsing), which could reuse the model of HTTP.
Type 3. Bursty (aperiodic) transmission of very small amounts of data (e.g. online chat, instant messaging) for which a simple traffic model could be defined
Regarding the ratio of different traffic types, considering that it may vary quite much in different operators’ networks or countries, it’s suggested to choose some simple assumption and make a rough simulation for a qualitative evaluation at first, which could be a good reference for deciding among the alternatives above. For instance, the ratio of above 3 traffic types could be: Type1 ratio 50%,  Type 2 25% and Type 3 25%. 
Note: the suggested traffic mix is quite conservative but likely realistic on a whole network level. In some specific areas where the use of messaging is more common (e.g. in a university campus), the relative percentage of traffic type 3 could increase quite significantly.
For the evaluation of corresponding solutions, more detailed and more realistic assumptions could be further discussed later on.
Proposal 2: RAN2 is invited to discuss the above evaluation method.
4. Conclusion
RAN2 is kindly asked to discuss the following proposals:
Proposal 1: It’s proposed that RAN2 should first discuss the alternatives and decide which one(s) can be accepted in this phase. And then propose and evaluate related solutions which are corresponding to the accepted alternative(s) later on.
Proposal 2: RAN2 is invited to discuss the above evaluation method.
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