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1
Introduction
The study item “Latency reduction techniques for LTE” [1] was approved in RAN #67, with the following objective:

· Study enhancements to the E-UTRAN radio system in order to: 

· Significantly reduce the packet data latency over the LTE Uu air interface for an active UE

· Significantly reduce the packet data transport round trip latency for UEs that have been inactive for a longer period (in connected state).  
The study area includes resource efficiency, including air interface capacity, battery lifetime, control channel resources, specification impact and technical feasibility. 
In this paper, we briefly summarize the Rel-10 latency reduction discussions and highlight the relevant findings for the Rel-13 SI.
2
Discussion
RAN2 has worked for a work item on latency reductions in Rel-10 [2] with a few solutions discussed:

· Contention based uplink transmission
· Shared D-SR
· UL resource Pre-allocation

Without reaching any consensus after several meetings, it was agreed to stop the work in RAN [3]. We will give a brief recap below for the discussions and highlight the relevant findings.

Contention-Based access [4][5][6]
With contention based access, E-UTRAN can dynamically allocate resources to a group of UEs at each TTI via Contention Based grants. Uplink synchronized UEs in the group are allowed to utilize the allocated resources on PUSCH with CB grants for uplink transmission in a contention based manner without the need to transmit SR [5]. Quite some open issues were left unsolved and big specification imapct was foreseen in both RAN1 and RAN2, e.g. collision and backoff mechanisms, HARQ feedback handling, interaction with SR/BSR, DRX, power control, etc [6]. Great amount of efforts would be needed to further evaluate pains vs. gains if to continue the study on this, which is not likely to be finished in 4 TUs, thus Contention-Based access should not be considered as a candidate solution to be further studied in the SI.
Observation 1: Concerning amount of efforts to evaluate pains vs. gains of the mechanism and limited TU for the SI, Contention-Based access should not be further evaluated in the Rel-13 latency reduction SI.

Shared D-SR [7][8][9]
With shared D-SR, the SR resource is configured to multiple UEs with RRC signalling. RAN1 impact was expected and no clear conclusion on how it works when collision happens. The intention at the time was to reduce PUCCH overhead esp. considering shorter SR periodicity was introduced in Rel-9, but with the ongoing CA enhancement work to offload PUCCH load to SCell, the necessity to reduce PUCCH overhead by introducing shared D-SR has become even lower. Besides, RAN1 work for this Rel-13 SI will only start in Nov. on TTI shortening and fast uplink access in the SID did not expect RAN1 involvement, thus shared D-SR should not be considered as a candidate solution to be further studied in this SI.
Observation 2: Sicne RAN1 work for this SI will only start in Nov. on TTI shortening, Shared D-SR should not be further evaluated in the Rel-13 latency reduction SI.
UL resource Pre-allocated [10][11]
With UL resource Pre-allocation [10], uplink grants are proactively allocated to a UE when there are resources available and eNB expects some UL data, thereby avoiding delays in uplink with SR and BSR. This is supported already in Rel-8 and may rely on eNB implementation. Some issues were raised on PDCCH load and UE battery drain if the UE is scheduled e.g. every TTI blindly. Shorter SPS periodicity could be considered to reduce PDCCH load and allowing UE to skip empty BSR when there is no UL data to be transmitted was discussed to save UE power [11]. These areas were also listed as main aspects to be studied in Rel-13 SI.
Observation 3: enhancement for pre-allocation on the optimization of PDCCH load and UE power consumption could be considered as a study direction in the Rel-13 latency reduction SI.

Proposal 1: based on the findings from Rel-10, consider enhancement of pre-allocation on the optimization of PDCCH load and UE power consumption as potential study direction in the Rel-13 latency reduction SI.
Considering the resource usage efficiency, pre-allocation or reduced periodicity SPS may work more effectively in low/medium-loaded networks, e.g. in small cells with small number of users. Besides, due to small cell size the value for the TAT can be relatively long or even infinite which reduces the frequency for TA update and/or PUCCH resource re-configurations. The evaluation and solution for reducing the latency may be different in small cell scenario considering the special radio link or/and load condition.
Proposal 2: RAN2 to clarify the need to study specific scenarios and solutions applicable for small cells.
3
Conclusion
This contribution provided summary of the Rel10 latency reduction study with the following observations and proposals made.
Observation 1: Concerning amount of efforts to evaluate pains vs. gains of the mechanism and limited TU for this SI, Contention-Based access should not be further evaluated in Rel-13 SI.

Observation 2: Sicne RAN1 work for this SI will only start in Nov. on TTI shortening and fast uplink access in the SID did not expect RAN1 impact, Shared D-SR should not be further evaluated in Rel-13 SI.

Observation 3: enhancement for pre-allocation on the optimization of PDCCH load and UE power consumption could be considered as a study direction in Rel-13 SI.

Proposal 1: based on the findings from Rel-10, consider enhancement of pre-allocation on the optimization of PDCCH load and UE power consumption as potential study direction in this SI.
Proposal 2: RAN2 to clarify the need to study specific scenarios and solutions applicable for small cells.
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