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1
Introduction
As a part of the LTE-A Study Item, improvements are being investigated to reduce latency below 10ms: contention based uplink, reduced SR periodicity and pre-allocation [1-4]. While contention based uplink requires further investigations to assess its feasibility, we believe that both SR periodicity reduction and pre-allocation can already be included in Release 9. This contribution discusses the details of their inclusion.

2
Reduced SR periodicity
In its simplest form, a reduced SR periodicity only requires additional code points.
Proposal 1: SchedulingRequestConfig in 36.331 and subclause 10.1 of 36.213 are modified to allow SR periodicities below 5ms (e.g. 1ms and 2ms).
The obvious benefit of shortening the SR periodicity is latency reduction. One drawback though is that if the network does not want to allocate uplink resources to the UE, the SR interference increases. Examples of such cases are when:
1)
an SPS grant is already configured;
2)
an SR was transmitted on PUCCH within the last n TTIs;

3)
an UL grant was issued to the UE within the last m TTIs;

4)
the new data corresponds to low priory traffic;

NOTE:
SR interference was briefly touched upon during Release 8 discussions but was seen as something non-essential in early deployments of LTE.

Proposal 2: SR prohibit mechanisms are introduced in Release 9.
Change requests implementing proposals 1 and 4 in the list above are provided in companion contributions [5] [6].

3
Pre-Allocation

Pre-allocation of uplink resources was discussed in RAN2#66 and it was clarified that this mechanism is already possible in Release 8: with every allocation, the UE sends data if its transmission buffer contains some or a padding BSR otherwise. A possible implementation of pre-allocation is to allocate resources “blindly” to the UE. One benefit of this approach is that the UE is not forced to send an uplink transport block if it is asleep according to DRX. To enable this however, we need to make sure that as soon as an SR is pending, the UE monitors the PDCCH for possible uplink allocation i.e. the UE does not wait for SR to be sent on PUCCH to monitor PDCCH.
Proposal 3: confirm the understanding that as soon as an SR is pending, the UE monitors PDCCH for possible allocation. 
The relevant part from 36.321 is quoted below:

When a DRX cycle is configured, the Active Time includes the time while: 

-
onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimer or mac-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or

-
a Scheduling Request sent on PUCCH is pending (as described in subclause 5.4.4); or
-
an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer; or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE (as described in subclause 5.1.4).

4
Conclusion

Three proposals have been made to reduce the latency in Release 9 (without having to wait for LTE-A):

Proposal 1: SchedulingRequestConfig in 36.331 and subclause 10.1 of 36.213 are modified to allow SR periodicities below 5ms (e.g. 1ms and 2ms).

Proposal 2: SR prohibit mechanisms are introduced in Release 9.

Proposal 3: confirm the understanding that as soon as an SR is pending, the UE monitors PDCCH for possible allocation.
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