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1. Introduction

This paper will discuss SR transmission in Rel-13 EC MTC. We will identify whether to need a modification in SR procedure to support Rel-13 EC MTC, and suggest a simple approach so that the specification change can be minimized.
2. Discussion
2.1
Legacy SR transmission
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission. RRC can configure SR for UE with a IE SchedulingRequestConfig as captured in Annex. Within The IE SchedulingRequestConfig, sr-PUCCH-ResourceIndex indicates both periodicity and offset for SR resource assigned to the UE. The IE is the SR configuration Index ISR in TS36.213. 
The Fig. 1 shows the legacy SR procedure. At the SR resource derived from the SR configuration Index ISR, UE sends a SR if SR is pending (A). Upon transmitting the SR, a timer, SR prohibit timer starts. Its value is defined as the multiple of SR periodicity. UE can send its SR only when the timer is not running (B). 
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Fig. 1 legacy SR procedure
 2.2
On modifying SR transmission for Rel-13 EC MTC
For Rel-13 LC MTC, we assume the SR enhancement is not needed. However, for Rel-13 EC MTC, we could need to modify the existing SR procedure because of SR repetitions for the enhanced coverage. 
The SR repetitions would increase SR collision probability, and consequently the SR failures might occur frequently. We are not sure if SR is still efficient for Rel-13 EC MTC. On the other hand, if we want to have still SR even for Rel-13 EC MTC, we would like to minimize the specification change while keeping the current procedure as much as possible. Fig. 2 is a suggested SR procedure for Rel-13 CE MTC UE. 

UE in EC mode repeatedly transmits its SR at the SR resources derived from the SR configuration Index ISR (A). Then, it is needed to configure the short SR periodicity, e.g. 1 or 2 ms, in order to reduce the duration of SR repetitions (B), i.e. in latency aspect, it is beneficial to finish SR repetitions as quickly as possible. The SR prohibit timer starts at the same time of the last SR transmission of the repetitions. the UE cannot start new SR repetitions until the SR prohibit timer stops (C). We assume that eNB can easily identify the SR repetitions that because it configures the SR repetitions to the UE. 
Another approach we can consider is that SR is not configured for Rel-13 EC MTC UE. We currently have no preference.
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Fig. 2 new SR procedure for Rel-13 EC MTC
Proposal 1: RAN2 to discuss whether to support SR for Rel-13 EC MTC.
Proposal 2: If SR can be still configured for Rel-13 EC MTC UE, 
· UE in EC mode repeatedly transmits its SR repetitions at the SR resources derived from the SR configuration Index ISR and 
·  SR prohibit timer starts at the last SR transmission of the repetitions. 
Proposal 3: if SR can be still configured for Rel-13 EC MTC UE, the short SR periodicity of 1 or 2 ms is configured to reduce the duration of SR repetitions.
3. Conclusion
It is proposed that
Proposal 1: RAN2 to discuss whether to support SR for Rel-13 EC MTC.

Proposal 2: If SR can be still configured for Rel-13 EC MTC UE, 

· UE in EC mode repeatedly transmits its SR repetitions at the SR resources derived from the SR configuration Index ISR and 
·  SR prohibit timer starts at the last SR transmission of the repetitions. 
Proposal 3: if SR can be still configured for Rel-13 EC MTC UE, the short SR periodicity of 1 or 2 ms is configured to reduce the duration of SR repetitions. 
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5. Annex
From TS36.331:

–
SchedulingRequestConfig
The IE SchedulingRequestConfig is used to specify the Scheduling Request related parameters

SchedulingRequestConfig information element
-- ASN1START

SchedulingRequestConfig ::=

CHOICE {


release







NULL,


setup







SEQUENCE {



sr-PUCCH-ResourceIndex



INTEGER (0..2047),



sr-ConfigIndex





INTEGER (0..157),



dsr-TransMax





ENUMERATED {













n4, n8, n16, n32, n64, spare3, spare2, spare1}


}

}

SchedulingRequestConfig-v1020 ::=
SEQUENCE {


sr-PUCCH-ResourceIndexP1-r10

INTEGER (0..2047)


OPTIONAL

-- Need OR

}

-- ASN1STOP

From TS36.213:

Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration
	SR configuration Index
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