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1
Introduction
For Rel.13 work item of NB-IoT [1], RAN1 #84 [2] agreed dedicated SR is not supported in Rel-13 NB-IoT and SR may be piggybacked with transmission of HARQ feedback corresponding to NB-PDSCH. In this contribution we’d like to elaborate the details of SR operation for NB-IoT. 
2
Discussion
When data becomes available for UL transmission, UE will send SR when it doesn’t have uplink resources for transmission of at least the regular BSR. With legacy procedure, the SR is configured by RRC signalling with the required time/frequency domain allocation. If no UL grant is received from eNB, UE will resend the SR from the preconfigured resource based on the periodicity till reaching dsr-TransMax number of transmissions. After that the UE will release SR resources and initiate RA procedure to request UL grant from eNB instead. In addition, to avoid unnecessary SR transmissions, a SR prohibit timer is applied to reduce the load on PUCCH. When it is running, the UE is not supposed to be transmitting SR on PUCCH. [3]
However with RAN1’s agreement, for NB-IoT, the SR may be sent only when the HARQ ACK/NACK is scheduled. The resource of SR transmission is not allocated in a periodic manner but dynamically indicated by NB-PDCCH DCI when scheduling the DL transmission, therefore the existing mechanism based on PUCCH resource is not applicable.
Observation 1: for NB-IoT, the legacy SR operation is not applicable because the resource for SR may be indicated by NB-PDCCH dynamically.
sr-ProhibitTimer prevents transmission of another SR within a short time period, i.e. the UE is not allowed to transmit an SR while it is running. The value of sr-ProhibitTimer is in the form of number of SR period(s), with dynamic SR resource allocation, such definition is not valid for NB-IoT.

Observation 2: The legacy definition of SR prohibit timer could not be reused for NB-IoT.

Proposal 1: The explicit timer value is defined for SR prohibit timer instead of the number of SR periods.
For NB-IoT, SR transmission relies heavily on when the NB-PDSCH HARQ feedback is sent. After transmitting the SR piggybacked with HARQ feedback, in case the UE is not allocated any UL resource from eNB, it may decide to retransmit the SR from the available resource scheduled by NB-PDCCH. However unlike the legacy configuration, which UE keeps track of the number of SR transmissions, when the DL data is scheduled and when there is resource for HARQ feedback are not predictable for NB-IoT UE. In this sense, if there is no DL data scheduled by NB-PDCCH, it does not make sense for a UE to keep waiting for the NB-PDCCH for potential SR resource. Relying on the number of SR transmission to determine when to request UL resource by applying RA procedure may lead to long delay for UL data transmission.

Observation 3: The number of SR transmission may not be sufficient to determine when to initiate RA procedure for requesting UL scheduling. 

Therefore, a timer based mechanism might be introduced in addition to counting the SR transmissions, i.e. when UE triggers a Regular BSR but uplink radio resource to transmit the BSR is not available, it starts a timer. The UE could keep SR transmission if there is available PUSCH resource and the prohibit timer is not running until the expiry of this timer. The RA procedure will be initiated when the timer expires or the SR has been sent for the maximum number of transmissions.
Proposal 2: A new timer is introduced to manage the SR operation for NB-IoT UE.

3
Conclusions
This contribution analysed the SR procedure for NB IoT UEs, the following observation were made. 

Observation 1: for NB-IoT, the legacy SR operation is not applicable because the resource for SR is indicated by NB-PDCCH dynamically.

Observation 2: The legacy definition of SR prohibit timer could not be reused for NB-IoT.
Observation 3: The number of SR transmission may not be sufficient to determine when to initiate RA procedure for requesting UL scheduling. 

Based on the analysis and observations above, we propose the following:

Proposal 1: The explicit timer value is defined for SR prohibit timer instead of the number of SR periods.

Proposal 2: A new timer is introduced to manage the SR operation for NB-IoT UE.
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