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1 Introduction

With the continuous technique enhancement and the capacity improvement, HSPA network is supposed to serve most part of mobile devices in the world still for long time. Currently, there are various device types in the HSPA networks, e.g. tablet, laptop, smart phone, etc. as well as various PS services with disparate QoS guarantees. Due to lack of UE information in specific situation, networks are normally hard to make optimal decisions for user control and resource allocation. In order to further improve the performances of HSPA networks at guaranteeing various users and traffic requirements, it is advisable to consider the enhancement of the radio resource management (RRM) mechanisms with UE assistance information.
In this contribution, we shall give some preliminary views on this topic.
2 Discussion
Problems of HSPA RRM
HSPA networks have gone through several great upgrades with the efforts in the standardization field. Numbers of techniques have been introduced on both UL and DL to improve network capacity. According to the legacy designing philosophy, unified RRM processing is defined for all users. In this way, same configuration and problem handling is achieved regardless of the exact situation of UEs and their environments. Since the information of UEs, i.e. UE device type, application opening, mobility history, etc., known by the networks is limited, it is hard to make optimal RRM decision and achieve optimal performance trade-off between networks and UEs. 
For most legacy RRM mechanisms, networks are not intelligent enough to provide UE specific configuration adaptively. There may be following undesired problems, 
1) Unified RRM processing and simple QoS definition, especially for low to moderate delay tolerant services
With the increasing diversity of device types and data applications, the HSPA+ network has to serve increasingly various types of services with different QoS guarantees. Due to large discrepancy on UE capability, i.e. processing capability, screen size, battery robustness, the QoS requirements of various UE types are different. The legacy HSPA RRM mechanisms can only achieve unified processing and configuration for all UEs regardless of the exact UE device type and situation.
For the legacy HSPA networks, the definition of the QoS mechanism is quite simple. Especially for low and medium non real-time PS services, there are not restricted QoS constraints. Sometimes some application traffics can be served in several RRC sub-states equivalently. It is thus hard to have refined QoS guarantees for legacy RRM mechanisms. Besides, UE has no authority for maintaining its user experience, even if there is NW resource available sometimes. 
2) Inaccurate RRC state transition trigger and coarse inter-RAT handover trigger
HSPA networks support many RRC states and sub-states (different DRX cycle length). According to the legacy designing principle, Cell_DCH is suited for large amount of data transmission, while Cell_FACH is designed for small data transmission with relatively large latency tolerance and low battery cost. For rel-11 HSPA networks, two DRX sub-states are supported in both Cell_DCH and Cell_FACH states. Different RRC states/sub-states involve different amount of system resource, UE battery consumption, mobility procedure and associated signalling. For the legacy control mechanisms, mostly networks may choose appropriate sub-state for UE only based on its RLC buffer measurement report. Due to large discrepancy of wireless transmission environment and service QoS requirements among UEs, such kind of raw mechanism for RRC state selection cannot achieve optimal performance trade-off between networks and UEs. 
According to the legacy fast dormancy mechanism, UE transmits SCRI with IE “Signalling connection release indication cause” to inform NW to transit it directly to more power saving state; i.e., Cell_PCH or RRC_Idle. As the typical values of the Cell_PCH to RRC_Idle transition timer observed in live network are 10 to 30 minutes, transmitting an UE in longer inactivity state directly to RRC_Idle shall save more power. This simple case proves that, NW can take more proper RRM decisions and actions of transmitting UE to appropriate RRC state with assistance of UE side information.
As to the legacy inter-RAT handover, only UE measured RSRP/RSRQ information is taken into account. The detailed RAT selection criterion is configured by the operators, i.e. camping in LTE with high priority. The adopting criterions do not consider the exact requirements from UEs. At the initial deployment stage of LTE networks, there is only LTE coverage in hotspot distinct. Always handover UEs to LTE if it is reachable cause undesirable handover signalling and power consumption for the users with low or moderate rate traffic. 
3) No UE battery information is consider, which is an important aspect for user experience

UE battery life is one of the important aspects for user experience. When UE is in battery abundant range, network may unnecessarily over-emphasize on UE battery saving at configuration but cost more system resources. In contrast, in battery outage range, issuer may be more concerned about its battery life maintenance than transmission rate. Unconscious configuration may also kill the UE dead by network. However, UE battery information is not taken into account by the legacy RRM mechanisms. 
Discussion on the solutions
Possible UE assistant information

To cope with the aforementioned problems of the HSPA networks and achieve more efficient resource utilization, we analyse the possible aspects that affect the performance of HSPA RRM, and discuss the solutions. For the three problems, we have
1) In order to have per-UE RRM mechanisms which consider the details property of the UE devices, network has to know the related information from UE. Moreover, we have to know firstly what kind of traffic information should be considered for more precious QoS classification, and what kind of information the network can achieve.

2) Due to the limit UE information that network knows, accurate RRC state transition and inter-RAT selection are hard to achieve. In order to improve the related RRM performance, the possible useful UE assistant information should be considered to help the network know more about the status of UE.
3) Network is hard to achieve UE battery information besides UE reporting. The kind of UE battery information which can accurately describe the situation of UE should be discussed firstly.
Therefore, it is interesting to investigate whether more standardized information on UE side can be utilized by network, so as to improve both resource utilization efficiency and UE experiences. The possible UE assistant information and the related report mechanisms can be investigated firstly to improve the RRM performance.
· Proposal 1: To study the possible UE assistant information to improve the performance RRM of HSPA networks.
The following potentially UE information can be studied,

· More refined UE device type report, Tablet, Laptop, Smart phone, etc.
· UE personal instant traffic or traffic historical characteristics
· UE mobility or speed historical characteristics
· UE’s battery situation
· UE experiences related parameter
Possible enhancement on RRM mechanisms
With UE assistant information, the aspect to enhance the RRM mechanisms of HSPA network can include but not restricted as follows,

· Enhancements on RRC state/sub-state transition and multi-RAT selection (LTE and HSPA) with UE information report, to optimize the RRC sub-state and RAT selection

· Consideration on UE battery information, to make network more aware about UE’s battery situation, so can take more proper measures at configuration
· User experiences related parameter measurement and report, to let the network know the exact user experience and take proposer RRM decision in the further

Since network capacity and user experience guarantees are something that operators need to improve continuously, we would appreciate if above issues and considerations can be treated systematically in a dedicated Rel-12 SI.
· Proposal 2: To setup a new Rel-12 SI for HSPA to improve RRM mechanisms with UE information reports. 
3 Conclusion
In this contribution, we discussed some undesired problems of the current RRM mechanisms for HSPA networks. It is supposed that such problems can be resolved efficiently by improving the network to be more intelligent by the assistant of UE information report. 
To sum up, we kindly ask RAN2 to consider the following proposals,

· Proposal 1: To study the possible UE assistant information to improve the performance RRM of HSPA networks.
· Proposal 2: To setup a new Rel-12 SI for HSPA to improve RRM mechanisms with UE information reports.
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