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1. Introduction
Currently, when D-SR failure, i.e. SR_COUNTER >= dsr-TransMax, D-SR will be stopped and a Random Access procedure will be initiated as quoted below [1]. This document discusses the scenario that the initiation of Random Access procedure may be delayed due to measurement gap and proposes to avoid the delay.
	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.

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

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

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

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

-
else if the UE has a valid PUCCH resource for SR configured for this TTI and if this TTI is not part of a  measurement gap:

-
if SR_COUNTER < dsr-TransMax:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
else:

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants;
-
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.

-
else if UL-SCH resources are available for a new transmission in this TTI, cancel all pending SR(s).


2. Discussion

The reason why D-SR fails is due to UL transmission problem, e.g. too low power setting [2, 3]. So, the UE should initiate a Random Access procedure as soon as possible to recover UL transmission when detecting D-SR failure. However, according to the specification [1], the initiation of Random Access procedure may be delayed due to measurement gap, as an example showed in Figure 1. Assume SR_COUNTER equals to dsr-TransMax – 1. Then, after the UE transmits one more SR on PUCCH, SR_COUNTER is set to dsr-TransMax. Normally, after one SR periodicity, the UE shall initiate a Random Access procedure if UL-SCH resource is still not available. However, in this example, the next PUCCH resource for SR is part of a measurement gap. The check of whether SR_COUNTER >= dsr-TransMax can not be performed. So, the initiation of Random Access procedure is delayed by one more SR periodicity.
Currently, SR periodicity can be {5, 10, 20, 40, 80} ms [4] and MGRP (Measurement Gap Repetition Period) can be {40, 80} ms [5]. If some of PUCCH resource for SR would be part of measurement gap, configuring SR periodicity and MGRP to the same value, e.g. (SR periodicity, MGRP) = (80, 80) or (40, 40), should be invalid because every D-SR will collide with measurement gap and D-SR can not work. So, if some of PUCCH resource for SR would be part of measurement gap, the maximum delay for the initiation of Random Access procedure would be 40 ms (if MGRP = 80 ms) or 20 ms (if MGRP = 40 ms).

We think one SR periodicity delay is unnecessary because SR_COUNTER already reaches dsr-TransMax and still no UL-SCH resource is available after a period of waiting.

Proposal. If the UE has PUCCH resource for SR for this TTI and SR_COUNTER >= dsr-TransMax, the UE shall initiate a Random Access procedure regardless of measurement gap.
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Figure 1: An example of delay for initiation of Random Access procedure when D-SR failure
3. Conclusion

After D-SR failure, there may be one SR periodicity delay, e.g. at most 40 or 20 ms, before initiating a Random Access procedure to recover UL transmission. This document proposes to avoid the delay by ignoring the occurrence of a measurement gap and the text proposal can be found in below. Besides, the corresponding CR is in [6].

4. Text Proposal (based on [1])
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.

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

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

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

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

-
else if the UE has a valid PUCCH resource for SR configured for this TTI:

-
if SR_COUNTER < dsr-TransMax and if this TTI is not part of a measurement gap:

-
increment SR_COUNTER by 1;

-
instruct the physical layer to signal the SR on PUCCH;

-
else if SR_COUNTER >= dsr-TransMax:

-
notify RRC to release PUCCH/SRS;

-
clear any configured downlink assignments and uplink grants;
-
initiate a Random Access procedure (see subclause 5.1) and cancel all pending SRs.

-
else if UL-SCH resources are available for a new transmission in this TTI, cancel all pending SR(s).
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