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Introduction
In the study for Latency reduction SI, the work in RAN2 has progressed on evaluations of potential gains in response time, improved TCP throughput and aspects influencing the results. Furthermore, protocol and signalling solutions for reducing user plane latency for scheduled UL transmission have been evaluated. The evaluation and assessment have been performed using assumptions with and without preserving the current TTI length and processing times. 
In this paper a brief summary of the work is outlined with a recommendation of conclusion.
General
RAN2 Protocol evaluation
The evaluation of potential gains due to reduced latency currently includes aspects of short TTI, processing times, load and L1/L2 overhead. In these results the system level impact of TTI shortening has been evaluated in RAN2. Assumptions with their resulting gain include aspects of scheduling, load, payload size, feedback and reduced HARQ RTT with reduced processing time.
In the continuing work in RAN1, the resulting observations with their assumptions should serve as sufficient input in starting their assessment of feasibility and performance of various TTI lengths, taking into account impact on reference signals and physical layer control signaling. 
The RAN2 evaluation of potential gains due to reduced latency can be considered complete on the basis given in the SI description.
L2 solutions for reduced latency
Currently RAN2 have evaluated solutions for reducing user plane latency for scheduled UL transmission resulting in a more resource efficient resource usage. In this work an enhancement to SPS to allow for periodic UL grants every TTI have been deemed beneficial as it may reduce the latency of the first UL transmission compared to legacy intervals. Furthermore, it is considered beneficial to allow UEs to skip UL transmissions on uplink grants if no data is available for transmission in the UE buffer. With frequent UL grants, decreased padding transmission may decrease UL interference and improve UE battery efficiency.
The extent of protocol impact to support SPS on short TTI depends on RAN1 design and evaluation of feasible short TTI solutions.
RAN2 have evaluated high level solutions for reduced user plane latency and increased efficiency
In L2 solutions documented, and for pre-configured SPS configurations specifically, details remain to be concluded on the usefulness of explicit or implicit acknowledgement for a grant on PDCCH activation or deactivating the configured resources. Similarly, a corresponding acknowledgement for an UE implicit release of SPS activated resources requires further detail and possible recommendation. 
In evaluating the alternatives, it is in some cases considered useful for the eNB to be timely aligned with the UE state on activated or deactivated SPS resource(s), and if UL transmissions might occur in the granted SPS resource allocation instances. However, from the evaluation it is also relatively clear that an acknowledged grant reception for activation or deactivation may not be required. An optimized solution to possibly cater for specific NW implementation using acknowledgements should thus be a candidate for a detailed evaluation in a WI phase.
In the coming update of the Study Item TR 36.881, pro’s and con’s for and acknowledged activation/deactivation will be captured. As such, possible solutions and the corresponding impact if any can be assessed.
Details on the usefulness of optimization solutions for explicit or implicit acknowledgement for activation, deactivation or release of configured resources can be continued in a WI phase if not completed in RAN2#92.
In aiming for improved resource efficiency, solutions for contention based PUSCH transmission (“CB-PUSCH”) have been evaluated. Ideally, allocating configured UL resources only intermittently used to several UEs may in some cases allow for lower latency and more efficient PUSCH resource utilization compared to existing pre-scheduling schemes. 
In one of these solutions, also UEs configured with same (UL) DMRS resources but code multiplexed have been discussed, where sharing of the configured (granted) UL resources rely on that users which are transmitting at the same time and frequency resource are separated code wise in DMRS and spatially in the data part correspondingly, similar to MU-MIMO. The feasibility and performance of those solutions with regards to L1 still need to be considered and evaluated (e.g. detection at eNB and so on).
In RAN2, only the specification impact and general benefit on resource utilization along with collision probability and resulting latency reduction have been evaluated.
RAN2 have concluded an evaluation on contention based UL transmissions for where the feasibility, gain and usefulness of configured Contention based UL allocations, or DMRS based PUSCH UL transmission needs to be finally evaluated and concluded in RAN1. 
The detailed implementation and solution details should be progressed further in a WI phase if deemed feasible in this Study Item.
HO Interruption 
The HO interruption time and latency in RAN2 has been studied. In the evaluation, handover interruption contributors in the handover steps in established procedures have been initially assessed. In the resulting evaluation, the RACH procedure including the delay to acquire first RACH occasion; including RRC procedure completion signalling in target cell, was identified as beneficial to address.
Furthermore, potential solutions that address the identified interruption were identified and captured. 
RAN2 have concluded on a general evaluation on HO interruption and latency as a result of existing HO procedures. In this evaluation potential high-level solutions are identified. The final assessment should be progressed further in a WI phase with the aim to further evaluate feasible solutions
Conclusions
In this contribution the overall progress and activities within the SI, Study on latency reduction techniques for LTE re covered, with the following conclusions:
1. The RAN2 evaluation of potential gains due to reduced latency can be considered complete on the basis given in the SI description.
RAN2 have evaluated high level solutions for reduced user plane latency and increased efficiency
Details on the usefulness of optimization solutions for explicit or implicit acknowledgement for activation, deactivation or release of configured resources can be continued in a WI phase.
RAN2 have concluded an evaluation on contention based UL transmissions for where the feasibility, gain and usefulness of configured Contention based UL allocations, or DMRS based PUSCH UL transmission needs to be finally evaluated and concluded in RAN1. 
RAN2 have concluded on a general evaluation on HO interruption and latency as a result of existing HO procedures. In this evaluation potential high-level solutions are identified. The final assessment should be progressed further in a WI phase with the aim to further evaluate feasible solutions

As a result, it is proposed that the evaluation work of latency reduction in LTE can be concluded in RAN2. Appended to the evaluation or solution conclusion, the level of study should be indicated; e.g for where the details or feasibility of a potential solution has not been evaluated.
The final Study Item conclusion, including recommendations with possible updates pending input from the work in this SI in RAN1, should be progressed as a result of input with actions as a result of liaisons respectively.
Separate from this SI, enhancements with potential solutions identified, which are limited to specification work in RAN2, can be progressed according to the ordinary work in RAN2, e.g. as part of other WIs or TEI.
Pending agreement on text capturing on-going evaluations and conclusions, from RAN2 point of view, the study on latency reduction in LTE, Rel-13 can be concluded.
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