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1 Introduction
The following agreement was made in RAN2#92 on SR:

The sr-ProhibitTimer is started for each bundle.
This has been captured as a note in [1]:
NOTE:
SR_COUNTER is incremented for each SR bundle. The sr-ProhibitTimer is started for each bundle.
However, there is still ambiguity on which exact TTI the sr-ProhibitTimer is started, for example, should it be started in the first or last TTI of a SR bundle transmission. 
2 Discussion
Value range of sr-ProhibitTimer [2] is: 
	sr-ProhibitTimer-r9                    INTEGER (0..7)            OPTIONAL    -- Need ON


The value is interpreted as number of PUCCH periods, defined in [3] in the following table: 
Table 10.1.5-1: UE-specific SR periodicity and subframe offset configuration
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This means that the sr-ProhibitTimer can be configured from 0 ms up to 7 · 80 = 560 ms. 

The repetition factors for PUCCH are defined in PUCCH-ConfigDedicated IE in PUCCH-Config [2]:

	pucch-NumRepetitionCE-r13            CHOICE {
release                        NULL,
setup                        CHOICE {
modeA                        SEQUENCE {
pucch-NumRepetitionCE-format1-r13                    ENUMERATED {r1, r2, r4, r8},
pucch-NumRepetitionCE-format2-r13                    ENUMERATED {r1, r2, r4, r8}
},
modeB                        SEQUENCE {
pucch-NumRepetitionCE-format1-r13                    ENUMERATED {r4, r8, r16, r32},
pucch-NumRepetitionCE-format2-r13                    ENUMERATED {r4, r8, r16, r32}
}
}
}                                                                        OPTIONAL    --Need ON



For CE ModeA, the maximum repetition factor for SR is 8 and correspondingly for CE ModeB it is 32. Compared to possible PUCCH periods and sr-ProhibitTimer values, these numbers are relatively small, possibly ruling out just few of the shortest configuration options for PUCCH or SR periodicity if the timer would be started in the first subframe of SR repetitions. 

Observation 1 Configuration options for SR periodicity, sr-ProhibitTimer and SR repetitions are flexible enough to start the sr-ProhibitTimer either in the first or last TTI of the SR repetitions.

The current MAC procedure text for SR applied to eMTC and repetitions would indicate that the sr-ProhibitTimer would be started in the beginning of the bundle. As the physical layer would be instructed to start the repetitions in the first TTI, there should be no unintended consequences when the timer length is configured so that the length is more than the used PUCCH repetitions factor. The timer would be started once in the first TTI, and SR_COUNTER would be increased by one. 
Observation 2 If sr-ProhibitTimer is agreed to be started in the first TTI of SR repetitions, no procedure change in TS 36.321 is needed. A note can be added on when the sr-ProhibitTimer should be started for clarification.

An alternative option would be to start the sr-ProhibitTimer in the last TTI of the SR repetitions. In that case the procedure should be changed so that there would be no additional SR transmissions started or triggered while the SR repetitions are ongoing, and that SR_COUNTER is increased once for each repetition bundle. SR indication to lower layers should be sent immediately when SR is triggered, but counter update and timer start would be delayed to the end of the bundle transmission. Furthermore, MAC layer would need to monitor when physical layer ends SR repetitions in order to start the sr-ProhibitTimer on the correct subframe. 
Observation 3 Starting sr-ProhibitTimer in the last TTI of SR repetitions would require changes in TS 36.321 e.g. on condition checking, when SR_COUNTER is updated and when SR transmission is indicated to lower layers and so that no new SR transmissions are started during a SR bundle transmission. 
Based on the above discussion, we propose
Proposal 1 SR-prohibit timer is started in the first TTI of the SR repetitions.

Please see text proposal in Annex A and accompanying CR [4].

3 Conclusion
In section 2 we made the following observations:
Observation 1
Configuration options for SR periodicity, sr-ProhibitTimer and SR repetitions are flexible enough to start the sr-ProhibitTimer either in the first or last TTI of the SR repetitions.
Observation 2
If sr-ProhibitTimer is agreed to be started in the first TTI of SR repetitions, no procedure change in TS 36.321 is needed. A note can be added on when the sr-ProhibitTimer should be started for clarification.
Observation 3
Starting sr-ProhibitTimer in the last TTI of SR repetitions would require changes in TS 36.321 e.g. on condition checking, when SR_COUNTER is updated and when SR transmission is indicated to lower layers and so that no new SR transmissions are started during a SR bundle transmission.


Based on the discussion in section 2 we propose the following:
Proposal 1
SR-prohibit timer is started in the first TTI of the SR repetitions.
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Annex A

	5.4.4
Scheduling Request

The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.

When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or, if all pending SR(s) are triggered by Sidelink BSR, when a MAC PDU is assembled and this PDU includes a Sidelink BSR which contains buffer status up to (and including) the last event that triggered a Sidelink BSR (see subclause 5.14.1.4), or, if all pending SR(s) are triggered by Sidelink BSR, when upper layers configure autonomous resource selection, or when the UL grant(s) can accommodate all pending data available for transmission.

If an SR is triggered and there is no other SR pending, the MAC entity shall set the SR_COUNTER to 0.

As long as one SR is pending, the MAC entity shall for each TTI:

-
if no UL-SCH resources are available for a transmission in this TTI:

-
if the MAC entity has no valid PUCCH resource for SR configured in any TTI: initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

-
else if the MAC entity has at least one valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap or Sidelink Discovery Gap for Transmission and if sr-ProhibitTimer is not running:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

-
start the sr-ProhibitTimer.

-
else:

-
notify RRC to release PUCCH for all serving cells;

-
notify RRC to release SRS for all serving cells;

-
clear any configured downlink assignments and uplink grants;

-
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.

NOTE:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one TTI is left to UE implementation.

NOTE:
The sr-ProhibitTimer is started and SR_COUNTER is incremented in the first TTI of an SR bundle. 
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