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Discussion/Decision 
1 Introduction

Last meeting one interesting issue on SR was raised [1]. As per current MAC specification, it is true that SR is unnecessarily delayed for CA UE. The paper analyzes how serious the problem is. 
2 Discussion
REL-8 D-SR handling
Following is the summary of the REL-8 D-SR handling

· SR is triggered when a regular BSR is triggered
· MAC instruct PHY to signal SR on PUCCH if all the following conditions are met

· No UL-SCH resources are available for a transmission in this TTI; and

· UE has a valid PUCCH resource for SR configured for this TTI, this TTI is not part of the measurement gap, sr-ProhibitTimer is not running and SR_COUNTER < dsr-TransMax
· SR is cancelled 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
One can model the UE behaviour as such that D-SR is transmitted by the physical layer based on the instruction from MAC layer and the instruction is generated continuously during when D-SR is triggered and not cancelled yet. The instruction is skipped if the D-SR occasion collides with the PUSCH transmission (It is highlighted with yellow above) because REL-8 UE is not capable of simultaneous transmission of PUSCH and D-SR.

Consequence of applying REL-8 D-SR handling to Carrier aggregation 
Since CA UE may be capable of simultaneous transmissions, the delay due to the collision of D-SR and PUSCH is unnecessary. The question is how severe it is. The periodicity of D-SR is one of [1, 2, 5, 10, 20, 40, 80 msec]. It means that if PUSCH transmission collides with the D-SR, the triggered D-SR would be delayed by at least 1 msec and at most 80 msec. The delay wouldn’t be such a problem for shorter periodicity like 1, 2 or 5 msec. The additional delay would be non-trivial for other cases. 
Observation 1: Additional delay on D-SR transmission due to the collision with the PUSCH is non-trivial

One can argue that ENB can restrict itself from scheduling the UE in the subframe where D-SR is configured. It may be possible but it is may hurt the scheduling flexibility of ENB. However if we consider following two points, it seems not a real problem. 
· In the light uplink traffic case, UE will not be scheduled continuously. Hence it is possible for ENB to not schedule the UE in the D-SR subframe. 

· In the heavy uplink traffic case, UE may be scheduled continuously. Hence it wouldn’t be possible for ENB to avoid scheduling the UE in the D-SR subframe. However, in this case the need for D-SR is very small because the BSR will be transmitted quickly anyway with or without D-SR.
Observation 2: It is possible for ENB to avoid the collision by not scheduling the UE in the D-SR subframe.
Which one is technically right?
In our understanding, the reason not to transmit D-SR if collides with PUSCH transmission (either new transmission or retransmission) is because UE is not capable of simultaneous transmission of D-SR and PUSCH in REL-8. 
The motivation seems not valid in carrier aggregation at least for the UE who is configured with simultaneous transmission of PUSCH and PUCCH. There seems no reason in technical perspective to artificially restrict UE capable of multiple uplink transmission from transmitting D-SR.

Observation 3: There is no reason to restrict D-SR transmission when it collides with SCell’s PUSCH transmission.
3 Suggestion

A comparison table is given below.
	
	Pros
	Cons

	No simultaneous transmission of D-SR and PUSCH
	· No spec change
	· Complex ENB scheduler 

	Simultaneous transmission of D-SR and PUSCH 
	· No impact to ENB scheduler
	· Spec change


Actually, the comparison table does not provide much help because pros and cons are balanced. As analyzed in the discussion section, performance difference between the approaches is trivial. Then the question is whether we take “the one with no spec change” or “technically correct one”. To be fair, it should be noted that the expected change is not huge. Text proposal is attached in the Annex. 
Proposal: It is proposed to discuss whether to allow parallel transmission of PUSCH and D-SR or not. 
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Annex. Text proposal 
5.4.4
Scheduling Request 

…
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 or else if UE is capable of SR 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, 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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