3GPP TSG-RAN WG2 Meeting #75bis
R2-114938
Zhuhai, China 10 – 14 October 2011
Agenda item:

7.2
Source:
Nokia Siemens Networks, Nokia Corporation
Title:
Problems related to DDA
Document for:

Discussion and Decision
1
Introduction
RAN2#75 made a following decision about the work phases for the enhancements for Diverse Data Applications, eDDA, - work item:
“Mobility can be considered in a second phase when we evaluate solutions
- first phase we can try to see if there are problems w.r.t. UE power consumption, overhead and user experience

- second phase, if problems are identified and solutions are proposed, it should be studied if the solutions do not have unacceptable negative impact to mobility aspects or other aspects like system capacity”
In this paper we are focusing on the first phase and elaborating the problem areas that may be encountered with wider deployment of smart phones or extensive usage of “always on” type of applications in the mobile devices. Traffic characterization is excluded from the discussion. This paper focuses on the cases when the running applications are generating only background traffic – which was agreed as the primary use case for eDDA WI.
2 Discussion
The overall goal of the eDDA work is to assess the issues caused by the large population of smart phones and identify potential remedies to

· optimize the usage of network resources
· minimize the signaling overhead

· minimize the power consumption for connected state UEs (which may be actively used)

· preserve user experienced connection quality

The first three are especially relevant for the background only traffic whereas the last one has to be considered more in case where the applications are actively used and connection quality (throughput, delay) is visible for the user. The optimum solution is somewhat a trade-off between these targets and therefore each solution should be evaluated with respect to all these targets, i.e. not only a one of those.
Following sections discuss in more detail the first three cases and what things should be considered while defining the radio solutions to overcome potential problems.
2.1 Usage of network resources
One of the key issues with smart phones and especially with background traffic only is the decision how long it makes sense to keep the UE in connected state and when to move it to idle state. When there is intermittent data transfer (to either direction, UE ( RAN), depending on the RRC release timer value the UE may be kept in connected for long times (or even continuously) which means that there shall be radio resources reserved to maintain the connection. PUCCH resources are typically allocated to the connected UE to send SR:s and CQI/PMI/RI information.

The requirements for PUCCH resource reservations were assessed in [3]. One of the observations was that the usage of the allocated resources for SR on PUCCH is low, the lowest with applications with longest inter-burst times, and, when the configured DRX cycles are longest. However, there are also other affecting issues that should be considered when assessing the severeness of the PUCCH allocation problem.
PUCCH resources are kept as long as UL synchronisation is maintained i.e. as long as TAT is running. Once it expires, the PUCCH resources are released and can be re-allocated to another UE. So the potential PUCCH resource issue is coupled with the TAT configuration. For background traffic and while the UE is UL synchronized, one could think of allowing longer periodicity for the SRs to lower the usage of PUCCH resource. However, this would have negative impact on the reaction time whenever data transfer is initiated for active services.
Another parameter that should be considered is the RRC release timer running in the network side used to determine when the UE shall be moved to idle state. If RRC release timer is user specific, it can be adjusted per UE. This will have impact on the aggregated amount the reserved PUCCH resources. If the RRC release timer can be adapted especially for smart phones with just background traffic, the PUCCH resource usage should be jointly evaluated with possible optimization for RRC release timer – while taking also the TAT configuration into account.
While trying to save PUCCH resources, i.e. keeping UE shorter time in connected state, there will be more state transitions which would increase the load on the RACH channel. Therefore the impact on capacity allocation for RACH channels should be assessed if PUCCH usage is changed.

Observation 1: There are multiple parameters coupled with the control channel resource allocation which should be jointly evaluated when assessing the problems with smart phones and when defining possible new features to optimize/improve the performance.

2.2 Signaling load
The overall signalling load is dependent on the number of connected UEs (HO signaling) and the number of state transitions between idle and connected. Assuming that there are a large number of UEs having always-on applications running, the optimization problem is how to determine the optimum value for the RRC release timer. If the timer value is increased the number of HO signalling is increased but the signalling related to state transitions will go down. And vise versa, when the RRC release timer value is decreased the HO signaling will be reduced but the number of state transitions will increase. Hence there could be an optimum value for the timer that results in minimized overall signaling load.
The RRC release timer can also be UE specific and there can be vendor specific solutions how to adapt the timer in different circumstances. Such processes would try to optimize the state transitions so that user experience is not adversely affected while minimizing the UE power consumption. The UE specific optimum value will also depend on the terminal speed and therefore may not be solely based on the traffic situation. Provided that the optimization processes are running for all UEs separately, there may not be guarantees that the aggregated signaling load will reach the minimum.
Observation 2: An optimum trade-off between the HO and state transition signalling may be found but the overall signalling load should be evaluated assuming that there may be UE specific adaptation functions running in parallel.
In principle, the signalling load should be understood from eNB point of view as well as from core network (CN) point of view. E.g. both state transitions and usage of long DRX (longer connection times and more HOs) will impact on the CN load but in different way. However, the assessment of the “cost” in the CN is out of RAN2 scope. Initially RAN2 can therefore focus on the radio interface signaling load only unless there is clear indication about meaningful differences in the CN load per transaction.

Also more elaborate CN load analysis will require the involvement of other CN working groups
Proposal 1: RAN2 eDDA WI can initially focus on the radio interface while evaluating the signalling load.

2.3 DRX configuration
The purpose of the DRX configuration is to save UE power while keeping the UE in RRC connected. E-UTRAN specification for DRX provides already flexible means to configure the silent periods for the UE in order to save power when data transmission is infrequent. Both short and long DRX cycles are available to enable appropriate reaction to intermittent data transmission/reception while still allowing minimized power usage at the UE.
The main problems may not be in the DRX capabilities but rather how they are configured and what should be the means and inputs for the network to determine most suitable DRX configuration for the UEs having a variety of traffic situations. For the network to decide the DRX configuration optimally, following information could be useful:
· service quality requirements; QCI

· nature of the traffic; could be based e.g. on most recent history of traffic activity
Such information would be already available in the network side. The eDDA WI could assess if the available information is sufficient or if some additional information would be beneficial for DRX optimization, e.g. assistance information from the UE.

It should be kept in mind that the DRX may affect the mobility performance due to possible delays in HO execution. However, the influence to the user experience is related to the nature of the traffic, e.g. least effect when only background traffic.

Generally, for power saving reasons and especially with background traffic, it is important that there are enough power saving opportunities available for the UE provided either by DRX configuration or short enough RRC release timer value – whichever happens to be more optimum fom the network perspective.

Observation 3: Optimum DRX configuration is a function of several parameters and should consider both the UE situation as well as optimal network operation.
3
Conclusions
In this paper we have elaborated the optimization problems that will be encountered with wide deployment of “always-on” smart phones. One of the main conclusions is that there will be clear coupling between optimization functions for different parameters that will likely be addressed in eDDA WI. Therefore, while quantifying the smart phone related problems and defining appropriate solutions for them, one cannot take one issue (e.g. one parameter optimization) at the time but should consider all related parameters and functions that will have an impact to the overall behaviour. Therefore, it is suggested that the evaluations for the reference performance and potential new eDDA features should have wide enough scope and take at least most important functionalities into account.
Proposal 0: It is suggested that with the eDDA problem assessment as well as with the evaluations of the potential new features, the evaluation methodology should consider sufficiently the most important functionalities that affect to the smart phone optimization.
In the specific areas we made following observations and proposals:
Observation 1: There are multiple parameters coupled with the control channel resource allocation which should be jointly evaluated when assessing the problems with smart phones and when defining possible new features to optimize/improve the performance.

Observation 2: An optimum trade-off between the HO and state transition signalling may be found but the overall signalling load should be evaluated assuming that there may be UE specific adaptation functions running in parallel.

Observation 3: Optimum DRX configuration is a function of several parameters and should consider both the UE situation as well as optimal network operation.
Proposal 1: RAN2 eDDA WI can initially focus on the radio interface while evaluating the signalling load.
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