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1
Introduction
In RAN2#89bis meeting, the following assumptions 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 paper, we try to analyze some issues for support SR on SCell with PUCCH.
2
Discussion
First of all, we think the above working assumption seems no big issues, so we propose RAN2 to confirm the above working assumption as agreement.

Proposal1: Confirm that the above working assumption as agreement.

When SR resources are configured on both PCell and SCell, there will be two options:
- Option1: SR configured on both Scell and PCell with the same priority

- Option2: SR configured on Scell has higher priority than SR configured on PCell
According to the working assumption, there is only one SR procedure and only one SR_COUNTER which is increased when D-SR is sent on either PCell or SCell. 
It seems that in option2, there seems to be two SR procedures shown as following:
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Option2 may collide with current working assumption, so we propose option1 as the preferred option. 

Proposal2: When SR resources are configured on both Scell and PCell, UE transmits SR with the same priority.

In the following sections, we analyze the issues and solutions for option1 and the option of SR configured only on SCell.
2.1
Understand the value of sr-ProhibitTimer-r9
sr-ProhibitTimer-r9 is based on the period of SR period, i.e X times of SR periods.it is reasonable that sr-ProhibitTimer in R13 is also based on this rule. How to understand the value of sr-ProhibitTimer-r9, especially when SR periods is different in Pcell and Scell? It is quiet possible that the SR period of Pcell is longer period than the SR period of PUCCH Scell due to the lack of PUCCH resource because Pcell has large coverage and serves more numbers of UE. There are several possible options:

· Pcell based: if SR is configured on Pcell sr-ProhibitTimer-r9 is always based on the period of Pcell SR period
· If SR period on Pcell is longer, which seems a normal case, the value is pretty larger, which may limit the SR transmission on Scell with shorter SR periods.
· Scell based with Fallbacking to Pcell: if SR is configured on Pcell sr-ProhibitTimer-r9 is based on the period of Scell SR period exception that TAT of PUCCH Scell group expires or PUCCH Scell is deactivated.
· When TAT of PUCCH Scell group expires or PUCCH Scell is deactivated, SR resource of PUCCH Scell shall be released or is deactivated, in both cases it seems that sr-ProhibitTimer-r9 should change to be based on the period of Pcell SR period, and if more than one Scell is configured with SR, further rules are needed.
· Shorter SR periods based: sr-ProhibitTimer-r9 is always based on the shorter period of SR period, whatever Pcell or Scell.
· When TAT of PUCCH Scell group expires, SR resource of PUCCH Scell shall be released, the UE can not consider that this Scell is configured SR period. When PUCCH Scell is deactivated, the SR period of this Scell is still available.
There is no big difference among the options, we just slightly prefer option3: X times of shorter SR periods between PCell and SCells.
Proposal3: sr-ProhibitTimer-r9  is X times of shorter SR periods between PCell and configured SCells with SR.
2.2
PUCCH/SRS release 
When SR is configured only on Scell, if SR_COUNTER reaches dsr-TransMax in Scell, PUCCH/SRS of which serving cells shall be released.

There are some possible solutions as following:

· Release PUCCH/SRS of all the serving Cells, which is same as the behaviour when SR fails on the PCell

· Release PUCCH/SRS of all the serving Cells belonging to the PUCCH Scell group.

· Release PUCCH/SRS of the serving cell on which SR is transmitted.

Considering that the Scell with PUCCH may be small cell, the SR failure on PUCCH Scell does not mean all the serving cells are bad, .e.g the Serving cells belonging to PUCCH PCell is still ok for transmission. So it is not reasonable to release PUCCH/SR of all the serving cells.

In addition, serving cells belonging to PUCCH Scell group normally experience the similar link quality. So if SR fails on PUCCH Scell, the link quality on other serving cells belonging to the same PUCCH Scell group may be not so good too. 

Based on above analysis, it is reasonable to release PUCCH/SRS of all the serving Cells belonging to the PUCCH Scell group when SR fails on the Scell.

In addition, RA on PCell is triggered.
Proposal4: When SR is configured only on Scell, if SR_COUNTER reaches dsr-TransMax in Scell, release PUCCH/SRS of all the serving Cells belonging to the PUCCH Scell group and RA on PCell is triggered.
2.3
Trigger RACH
When SR is configured only on Scell and Scell with SR is deactivated what the UE behaviour in UL data arrival case is? When the Scell is deactivated, UE cannot perform any uplink transmission based on current specification. The consequence is that if there is no SR configured on the PCell, RA has to be performed on PCell and triggered SR is cancelled.
Proposal5: When Scell with SR is deactivated, RA on PCell is triggered if there is no SR configured on the PCell.
2.4
SR transmission in parellel SR resource 
How to handle SR transmission when two SR resources are overlapped in the same TTI on Pcell and SCell? In this case, the UE has to choose one(s) to transmit SR. Maybe it is up to UE implementation, or a rule should be defined, e.g. Scell is prioritised. 

However, the UCI coding schemes are under discussion in RAN1 now, and how to transmit SR may rely on RAN1 decision for UCI coding scheme. It depends on RAN1 how to choose one or both PUCCH to transmit SR.

Proposal6: It depends on RAN1 how to choose one or both PUCCH to transmit SR.
3
Proposal
In this paper, we analyze the possible issues to support SR on Scell, and based on the above discussion, we have the following proposals:
Proposal1: Confirm that the above working assumption as agreement.

Proposal2: When SR resources are configured on both Scell and PCell, UE transmits SR with the same priority.

Proposal3: sr-ProhibitTimer-r9  is X times of shorter SR periods between PCell and configured SCells with SR.
Proposal4: When SR is configured only on Scell, if SR_COUNTER reaches dsr-TransMax in Scell, release PUCCH/SRS of all the serving Cells belonging to the PUCCH Scell group and RA on PCell is triggered.
Proposal5: When Scell with SR is deactivated, RA on PCell is triggered if there is no SR configured on the PCell.
Proposal6: It depends on RAN1 how to choose one or both PUCCH to transmit SR.
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