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1. Introduction
In the scenario of Carrier Aggregation, it is still not specified whether D-SR should be sent in a TTI with UL-SCH transmission on PUSCH. The contradiction exists between the Rel-8 restriction that SR is not sent in a TTI with UL-SCH transmission and the optimization opportunity associated with the multi-carrier operation of carrier aggregation, as is pointed out in [1], [2] and [3].

This contribution addresses this issue and gives optimization proposals based on our observation.
2. Discussion
The Stage 3 CR of 36.321 for Carrier Aggregation did not touch the Scheduling Request part, so the current status is that the UE behaviour of SR transmission inherits the Rel-8 rules, as shown in the Appendix part of this paper.
In Release 8, UE shall not transmit a D-SR in a TTI when UL-SCH is transmitted. The main reason for this restriction is that simultaneous transmission of PUCCH&PUSCH is not allowed in Release 8. In Release 10, however, parallel PUCCH&PUSCH transmission is allowed conditionally, it is obvious that PUCCH with D-SR and PUSCH with UL-SCH can be transmitted in the same TTI. Therefore it is possible to remove this restriction when the condition of simultaneous transmission is satisfied.
For the case when a D-SR conflicts with an UL-SCH for initial transmission in a TTI, it is clear that the SR is not needed since BSR can be included in the UL-SCH packet, all the triggered D-SRs can be cancelled.
Proposal 1: In the TTI with UL-SCH for initial transmission, triggered D-SR does not need to be transmitted and can be cancelled.

For the case when a D-SR conflicts with an UL-SCH for retransmission in a TTI, since there is no other opportunities for the BSR to be transmitted, the pending D-SR still needs to be delivered. A general consideration is that the pending D-SR should be notified to eNode B as early as possible to facilitate efficient scheduling of eNode B.
If parallel PUCCH&PUSCH transmission is allowed, both of the D-SR and US-SCH can be transmitted. If parallel PUCCH&PUSCH transmission is not allowed, the same rule as Release 8 should be followed.
Proposal 2: For UL-SCH transmission, in case parallel PUCCH&PUSCH transmission is not allowed, the Release 8 restriction should be followed, otherwise simultaneous transmission of D-SR and UL-SCH should be allowed.
According to the above proposals, it is natural to revise the conditions for D-SR transmission in the MAC specification, the proposed changes are given in Section 5 of this contribution. If the proposed changes can be agreed, a CR shall be provided afterwards.
For the case of proposal 1, i.e., there is an initial transmission in this TTI in any cell, all pending D-SRs will be cancelled, and MAC shall not indicate the transmission of D-SR to physical layer, so the proposed text changes only address the optimizations for proposal 2.

Proposal 3: To agree on the proposed text changes in Section 5 of this contribution.
3. Conclusion
This contribution discusses the optimization opportunities of SR transmission in CA case and gives the following proposals:
Proposal 1: In the TTI with UL-SCH for initial transmission, triggered D-SR does not need to be transmitted and can be cancelled.

Proposal 2: For UL-SCH transmission in PCell, in case parallel PUCCH&PUSCH transmission is not allowed, the Release 8 restriction should be followed, otherwise simultaneous transmission of D-SR and UL-SCH should be allowed.
Proposal 3: To agree on the proposed text changes in Section 5 of this contribution.
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5. Text Proposal for 36.321
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 when the UL grant can accommodate all pending data available for transmission.

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 in case simultaneous PUCCH&PUSCH transmission is not allowed, or else if simultaneous PUCCH&PUSCH transmission is allowed for the UE:

-
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 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 PUCCH;

-
start the sr-ProhibitTimer.

-
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.
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