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1. Introduction
In RAN2#89bis meeting, it was agreed to introduce SR on PUCCH SCell, and some agreements were achieved. 
	Agreements

1: As a working assumption, SR on SCell with PUCCH is supported.
2: Whether to configure D-SR only on PCell, only on the SCell with PUCCH, or on both PCell and the SCell with PUCCH is up to eNB implementation.
3: Have only one SR procedure regardless of whether D-SR is configured on multiple cells, i.e. one SR_COUNTER which is increased when D-SR is sent on either PCell or SCell and one sr-ProhibitTimer. 



In this contribution, we give our understanding on the detail. 
2. Discussion
According to current SR procedure in MAC spec, UE only transmits D-SR on the valid PUCCH resource for SR, and triggers RA-SR if there is no valid PUCCH resource for SR. With the D-SR resource introduced on PUCCH SCell, the concept of valid PUCCH resource for SR needs to be clarified. 
Table-1 Valid PUCCH resource for SR
	Case
	Configuration 
	PUCCH SCell state
	valid PUCCH resource for SR

	1
	D-SR only on PCell
	Activated / Deactivated
	D-SR resource on PCell

	2
	D-SR only on PUCCH SCell 
	Activated
	D-SR resource on SCell

	3
	D-SR only on PUCCH SCell 
	Deactivated
	None (Note)

	4
	D-SR on both PCell and PUCCH SCell
	Activated
	D-SR resource on PCell + D-SR resource on SCell

	5
	D-SR on both PCell and PUCCH SCell
	Deactivated
	D-SR resource on PCell (Note)


Table-1 gives the valid PUCCH resource for SR in five cases. Due to the PUCCH transmission is not allowed on deactivated SCell, the D-SR resource should not be considered as valid resource.

Proposal 1: For SR procedure in MAC, the valid PUCCH resource for SR includes the D-SR resource configured on PCell and activated PUCCH SCell.
For case 1, 2, 5, since the valid PUCCH resource for SR is only on one serving cell, the SR procedure is same as legacy procedure. But for case 3, 4, the situation is different.
For case 3, if SR is triggered but PUCCH SCell is deactivated, since SCell A/D state is controlled by eNB, to avoid UL transmission delay, RA-SR should be triggered on PCell immediately. In addition, since the D-SR resource on deactivated PUCCH SCell will not bring problem, and it can be used when SCell is reactivated, it is unnecessary to release the D-SR resource upon PUCCH SCell deactivation by UE autonomously.
Proposal 2: RA-SR should be triggered on PCell if there is no valid PUCCH resource for SR. 
Proposal 3: D-SR resource on PUCCH SCell should not be released upon PUCCH SCell deactivation by UE autonomously.
For case 4, valid SR PUCCH resources are on more than one serving cell. How to select the D-SR resource? There are three options:

· Option 1: select the first D-SR resource; 

Figure-1 gives an example. When SR is triggered in t1, the D-SR resource on SCell is used for the transmission; when SR is triggered in t2, the D-SR resource on PCell is used for the transmission. 
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Figure-1
· Option 2: select the D-SR resource on PCell or PUCCH SCell based on the channel quality;
Figure-2 gives an example. Before t2, SCell RSRP is lower than configured threshold and PCell is used for D-SR transmission; after t2, SCell RSRP is higher than threshold and SCell is for D-SR transmission. 
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Figure-2
· Option 3: select the D-SR resource on PUCCH SCell first, and if the D-SR retransmission number exceeds the threshold SR (re)transmission changes to PCell.

Figure-3 gives an example. SR is triggered in t1 and transmitted on SCell, when the SR retransmission number reaches 2 (configured threshold) and UE still does not obtain the UL scheduling, in t2 UE changed the D-SR transmission on PCell. 
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Figure-3
The comparisons of three options give from the following aspects. 
· For spec impact, Option 2 and 3 would introduce new threshold configuration and PCell/PUCCH SCell selection rule, and in Option 1 the impact can be neglected. 

· For UL scheduling delay, the main motivation of Option 1 is to transmit the D-SR as soon as possible; hence, Option 1 is better than Option 2 and 3. 
· For PCell D-SR resource offloading, the intention of Option 2 and 3 is to offload all D-SR loads to SCell, and the intention of Option 1 is to share the D-SR load between SCell and PCell. Hence Option 2 and 3 are better than Option 1. 

Although Option 1 is not so good in PCell D-SR offloading aspect, considering the UL scheduling delay is more important than offloading and only configuring D-SR on SCell can also achieve the purpose of offloading all the PCell D-SR resource to SCell, Option 1 is preferred. 
Proposal 4: When SR is triggered, it should be transmitted on the first valid D-SR resource, regardless on PCell or SCell. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: For SR procedure in MAC, the valid PUCCH resource for SR includes the D-SR resource configured on PCell and activated PUCCH SCell.

Proposal 2: RA-SR should be triggered on PCell if there is no valid PUCCH resource for SR. 

Proposal 3: D-SR resource on PUCCH SCell should not be released upon PUCCH SCell deactivation by UE autonomously.
Proposal 4: When SR is triggered, it should be transmitted on the first valid D-SR resource, regardless on PCell or SCell. 
4. Annex
36.321
	5.4.4
Scheduling Request

…..
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 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 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.
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