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Justification *

The range of device types utilising current mobile networks continues to expand, encompassing smartphones, laptops, netbooks, tablets and embedded modems.  Many are capable of running a wide variety of data applications, often in parallel.  Such a diversity in device and application type creates a corresponding diversity in the traffic profiles that must be efficiently supported by the radio access networks on which they run.

Numerous applications require that an always-on mobile-broadband experience is seamlessly delivered and presented to the end user.  The diversity and unpredictable nature of application traffic profiles leads to challenges in optimising the network and in guaranteeing efficient operation under all use cases.

During Rel-11, the work item “LTE RAN Enhancements for Diverse Data Applications” has captured some statistical characteristics of numerous traffic types and has evaluated aspects of system performance under such traffic.  This work has been documented in TR 36.822.  The work item has primarily focussed on improving the handling of background and instant messaging traffic and an initial output has been to introduce UE assistance signalling.  This is used to provide additional knowledge from the UE to the RAN and may be taken into account by the network to improve RRM (e.g. via the configuration of connected mode parameters or via connection release handling).  During the work, additional topics including network resource usage and other traffic types have been discussed (and some evaluations documented in TR 36.822) but these have not yet been concluded upon.

This new study item will expand upon the previous work in order to study further enhancements to the system and enhancements that relate to the other traffic types identified in TR36.822.   Many of the packets resulting from the traffic types considered in TR 36.822 are small in size and as such there is a need to ensure that excessive control and user plane signalling is avoided, whilst also considering network and UE aspects e.g. regarding system capacity, latency (user experience) and UE battery performance. 
Current trends indicate that the diversity of traffic types will only increase in significance over the coming years, hence it is imperative that the ability of LTE to efficiently handle and manage such traffic is continually improved.

SA2 has recently agreed a new Rel-12 feature level (umbrella) WID on “Machine-Type and other mobile data applications Communications Enhancements”.  Whilst solutions discussed within this work item are generally agnostic of device type, this study item will not focus on optimisations for MTC-specific use cases comprising the transmission of small amounts of data with inter-arrival times of the order of hours or days
4
Objective *

In the context of providing improved always-on connectivity, the objective of this work item is to identify and evaluate mechanisms at the RAN level that enhance the ability of LTE to handle diverse traffic profiles and small data packets.  

Enhancements may be applicable to E-UTRAN, the UE or both, and should encompass both FDD and TDD modes.

Enhancements in the following areas shall be studied:
1. Reduction of signalling overheads caused by the transmission of small data bursts including:

a. Mechanisms for improved RRC connection management (establishment, reestablishment, release) and associated control plane signalling optimisations for these procedures

b. L1/L2 overhead reductions and signalling improvements

2. More efficient management and utilisation of physical resources (e.g. PUCCH and PRACH) for connected mode UEs that are temporarily inactive

a. For PUCCH this may include both L2 and L1 enhancements

3. Mechanisms to reduce mobility-related signalling for UEs that are active only infrequently

a. This also includes the completion of the mobility-related UE assistance information identified in eDDA during Rel-11

4. Enhancements related to traffic types identified in TR 36.822 (other traffic types are not precluded), but not specifically addressed in Rel-11

a. These enhancements may include optimisations for UE power saving and more efficient management of radio resources that might be specific to these traffic types

For the above enhancements, UE battery consumption should be taken into account.  Additionally, knowledge from both the UE and network should be utilised where appropriate or applicable.

Proposals should be co-ordinated with on-going activities in RAN and SA2 related to “Machine-Type and other mobile data applications Communications Enhancements” and unnecessary duplication of solutions addressing the same use case shall be avoided.
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