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1
Introduction
During RAN2#65bis, the draft skeleton for TR 36.912 was endorsed in R2-092678 [1]. One part of this study is an analysis on the current Rel-8 LTE latency performance status. Therefore an email discussion was triggered after RAN2#65bis to capture the current status. The RAN2 methods being studied to reduce latency are not restricted to LTE-A but might also be part of LTE in Release 9 and later releases.

One simple but efficient method for latency reduction for typical internet traffic in an unloaded or partially-loaded network is Pre-allocation. Pre-allocation is a form of pre-scheduling that provides the UE with an opportunity to send UL packets without requiring the UE to send a scheduling request. The scheduling request procedure when in-sync  takes 10ms, and this makes it impossible for LTE to support the original RAN latency requirement of 10ms round trip (2x 5ms one way) delay defined in the original LTE requirement specification 25.913 unless UL resources are pre-scheduled for the terminal. 
Pre-allocation provides resource block grants to UEs in case they have something to transmit when those resource blocks are not used for actual traffic from other UEs. One possibility for the network is to trigger such pre-allocation of UL resources using downlink packets that are likely to require some acknowledgement from the UE (e.g. a Ping or TCP ACK).  More generalised schemes can also be considered.  
Note that Pre-allocation is different from other forms of pre-scheduling such as Semi-persistent scheduling. Pre-allocation uses the PDCCH to grant UL resources when not used by actual traffic. On the other hand semi-persistent scheduling provides a regular allocation to the UE without repetitive scheduling on the PDCCH. 
2
Terminal compatibility and loading impact
The implementation of pre-allocation presumes that the terminal does not get confused in being allocated UL resources when it has no data from higher layers to send.
The current UE behaviour in this instance defined in TS 36.321, chapter 5.4.5 is that the UE send a “padding BSR” in the allocated resource block when it has nothing to send:

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
While the latency benefits of pre-allocation seem substantial, some negative consequences arise but seem minor provided the number of pre-allocations per TTI is small. Pre-allocation will cause some extra interference to neighbouring cells as a result of padding BSR transmissions. Also, H-ARQ retransmission of the “padded BSR” information will cause a small reduction in resources available to actual traffic in subsequent TTIs.      
Further possible optimisation to a pre-allocation scheme should be discussed for LTE enhancements and LTE-A.
3
Conclusion
Pre-allocation is an effective means of reducing latency in partially-loaded networks. 

It is proposed that pre-allocation should be included in current study of latency reduction methods for Rel-9 and beyond. Further it should be confirmed that the pre-allocation of UL resource is compatible with the currently defined requirement for BSR in 36.321 for Rel-8.
In addition the technique seems to be feasible for Rel-8 implementation and networks can implement the feature right from the start of LTE deployment, when network loading is low and before other methods are available to reduce latency.  Configuration of resource pre-allocation in early Rel-8 network deployments is thus a likely means to reduce the RTT latency and should not confuse any Rel-8 terminal implementation … 
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