Page 1



3GPP TSG-RAN2 #73bis meeting
Tdoc ( R2-112037
Shanghai, PROC, 11 - 15 April 2011
Agenda Item:


7.2
Souce:





MediaTek
Title:





Discussion on Management of Diverse Data Applications
Document for:


Discussion/Decision 
1 Introduction
In RAN Plenary #51, a new WI “LTE RAN Enhancements for Diverse Data Applications” was approved [1]. The aim of this WI is to discuss possible RAN enhancements to enhance the ability of LTE to handle diverse traffic profiles. The considered enhancement areas are: 
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

In this document, we discuss possible RAN enhancement options for the three areas.
2 Discussion
Before discussion the possible enhancement, we’d like to clarify the scope of this WI. “Diverse data application” is kind of vague. A service can be characterized by its delay requirement, jitter requirement, throughput requirement, activity factor and etc. It seems not possible to discuss enhancements for all kinds of data applications. Based on the highlighted three enhancement areas, we assume that the traffics discussed in this WI could contain one or combination of the follow properties:

- Intermittent data activity;

- Variety of activity factor;

- Temporarily inactive for a period;

- High user population

Proposal 1: Is it suggested to discuss the main traffic characteristics and application scenarios for this WI.
Enhancement to RRC state-control mechanism and RRM mechanisms
There are two RRC states in LTE system, RRC_Idle and RRC_Connected state. When connected, UE always stays in the RRC_Connected state. To save the UE power consumption, DRX scheme is introduced in MAC layer. When UE does not receive/transmit data continuously, it can be configured with short/long DRX cycle length. That is, it only keeps active parts of the time.
From the RRC layer point of view, power saving can be achieved by transiting between RRC_Connected and RRC_Idle state. Generally speaking, UE can have better power saving by staying in RRC_Idle state. In RAN2 #71bis and RAN2 #72, there were some discussions on fast dormancy mechanism. The general consensus is that UE shall not release RRC connection automatically for power saving purpose [2]. There were also some discussions on the power saving difference between RRC_Connected state and RRC_Idle with long DRX cycle. If the long DRX cycle length is the same as the paging reading cycle in the idle mode, the power saving performance would be quite similar.
Our understanding is that, if there is no DL traffic, eNB of course can configure UE to RRC_Connected state. eNB has the full knowledge to control the state transition or DRX configuration with respect to DL transmission. However, for UL transmission, eNB can only know the transmission requirement from BSR. It seems impractical that eNB changes the RRC state or DRX configuration by a single zero BSR report. We think the possible enhancement would probably be some kind of UE-assisted mechanism to provide extra information of UL transmission. For example, if UE can send an indication of end of UL transmission, eNB can configure longer DRX cycle for power saving [3]. In this manner, there is no UE autonomous behavior and the RRC state transition is still controlled by eNB.
Propose 2: It is suggested to discuss whether a UE-assisted information can help the RRC configuration for power saving.
 Enhancements to DRX configuration/control mechanisms with respect to the need and activity of single or multiple applications running in parallel
Each traffic flow has its own traffic characteristic (transmission rate, activity cycle…). Naturally, it would be good if the DRX behavior exactly mimics the characteristics of the applications running in a UE. The low transmission latency and good power consumption can be achieved at the same time. Currently, there is only one set of DRX configuration for a UE in LTE system. When multiple applications are running in parallel, the overall DRX operation would be a compromise of those traffic flows. 
In our understanding, users may open up multiple applications in a UE terminal but only some of the applications are actively running. That is, some of the applications are inactive actually. It is intuitive that power consumption can be lowered down if eNB can configure the DRX parameters to adapt the composite traffic flow of active applications. Those parameters change can only be done via RRC reconfiguration based on current LTE specification. Generally speaking, the RRC-layer control takes longer time, compared to MAC-layer (i.e., MAC CE) or L1 control (i.e., PDCCH). To achieve better power consumption, it may deserve some consideration for possible L2 [4] or L1 control for fast DRX configuration.
The traffic flow could be DL-only, UL-only or bi-directional. As discussed in section 3.1, it is possible that UE provide eNB some additional information for UL transmission. Therefore, we think that some UE feedbacks, in addition to BRS, might be helpful for fast DRX reconfiguration. 
Propose 3: It is suggested to discuss fast DRX reconfiguration in multiple-application scenario.
Efficient management of system resource for large number of connected mode UEs that are temporarily inactive
In LTE system, the downlink and uplink data are transmitted via PDSCH and PUSCH, respectively. There is no dedicated channel allocation, except SPS. All the transmissions are controlled by PDCCH command. UE normally does not hold any dedicated data channel if there is no PDCCH assignment. When UE has some UL data to transmit, it can send out its request by either SR, if configured, or RACH. That is, request-and-grant mechanism is applied in LTE system.
It is our understanding that SR resource could be limited for some services that have large UE population (e.g., MTC). For those kinds of application scenarios, assigning a dedicated SR resource for each UE seems not practical for efficient system resource management. If no SR configured, the large number of temporarily inactive UEs have to use RACH channel. Obviously, the large population would contribute to longer access latency if the RACH contention persists. We think the performance of access latency should deserve some discussions. Even if UE population is not so large, access latency could also be critical for some applications, e.g., TCP-ACK. Some possible options for latency reduction could be RACH procedure enhancement, contention-based transmission scheme [5] or enhanced SR scheme [6].
Propose 4: It is suggested to discuss possible enhancement to reduce access latency for large number of temporarily inactive UEs.
3 Conclusion
In this document, we discuss the possible directions for the enhancement areas identified in the new WI. Our suggestions are as follows:
Proposal 1: Is it suggested to discuss the main traffic characteristics and application scenarios for this WI.
Propose 2: It is suggested to discuss whether a UE-assisted information can help the RRC configuration for power saving.
Propose 3: It is suggested to discuss fast DRX reconfiguration for multiple-application scenario.
Propose 4: It is suggested to discuss possible enhancement of random access for large number of temporarily inactive UEs.
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