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1 Introduction
Enhancement on carrier aggregation (eCA) has been approved as a WI in R-13 [1]. With eCA, up to 32 CCs can be aggregated together. When more CCs are supported, one important issue is the PUCCH overload, which can be mitigated by allowing PUCCH to be transmitted on serving cells other than PCell and PSCell. The following agreements and FFS items were made in RAN2 #89 meeting (only those related to the discussion in this paper are presented).
	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. 
FFS whether SR is supported on PUCCH SCell
FFS whether the UE does not apply the SCell deactivation timer to a PUCCH SCell.
FFS: When PUCCH on an SCell is configured, the PUCCH SCell shall be initially deactivated and then explicitly activated by the eNB.


In this paper, we discuss several remaining issues that may be encountered when PUCCH is introduced on SCell, from UP aspect.
2 Discussion
2.1 Deactivation timer on PUCCH SCell

It has been agreed that a PUCCH SCell cannot be deactivated when any associated SCell is active. However, from UE aspect, whether a UE should apply deactivation timer on PUCCH SCell is still under discussion. There are three alternatives:
	Alt. 1: Deactivation timer is not applied to PUCCH SCell. The deactivation of PUCCH SCell is done by explicit MAC command.

Alt. 2: Deactivation timer is applied to PUCCH SCell. Whenever an associated SCell is scheduled, the deactivation timer on PUCCH SCell is also restarted.

Alt. 3: Deactivation timer is applied to PUCCH SCell, and UE follows legacy behaviour.


Alt. 1 and Alt. 2 both ensures that the PUCCH SCell is not deactivated. Alt. 3 relies on eNB. In practice, it is unreasonable for an eNB to schedule the data on SCell but nothing on PUCCH SCell. Therefore, the situation where deactivation timer on PUCCH SCell expires while associated SCell is scheduled should be considered as an error case. The scheduling on PUCCH SCell and other associated SCells should be handled properly by the eNB. In this way, UE-side modification for supporting PUCCH SCell is minimized.
Proposal 1:
UE applies deactivation timer to PUCCH SCell, as to other SCells. The eNB shall handle the scheduling properly to ensure that the PUCCH SCell is not deactivated if any associated SCell is still active.
2.2 SR procedure for PUCCH on SCell
It has been agreed that a UE maintains only one SR procedure per MAC entity, even if SR is configured on both PCell and PUCCH SCell. There are some remaining details to be discussed.
The SR prohibit timer was introduced to avoid too frequent SR transmissions and unnecessary power consumption, and its value is defined as an integer multiple of the SR periodicity in current specification. As agreed in previous meeting, when PUCCH SCell is configured, only one SR prohibit timer is maintained in each CG, but different SR periodicities can be configured on PCell and PUCCH SCell. To ensure timely SR transmission, the value of SR prohibit timer is set as an integer multiple of the shortest SR periodicity among PCell (resp. PSCell) and all PUCCH SCells in MCG (resp. SCG).
Proposal 2:
In each CG, the value of sr-ProhibitTimer is an integer multiple of the shortest SR periodicity among all PUCCH-carrying cells in the CG.

A further question is whether simultaneous D-SR transmissions on both PCell and PUCCH SCell are allowed. Since SR is a single bit indicating the need of uplink resources by a UE, the reception of either one or two SR bits means the same for eNB. However, a reasonable UE behaviour is to send only one request and avoid two simultaneous uplink transmissions if possible. Considering simplicity for processing, we propose to transmit the SR on PCell in such cases. Similarly, under DC scenario, the SR for SCG is transmitted on PSCell when SR opportunities present on both PSCell and PUCCH SCell in the same TTI.
Proposal 3:
In MCG, when SR opportunities present on both PCell and a PUCCH SCell in the same TTI, the SR is transmitted on PCell.

Proposal 4:
In SCG, when SR opportunities present on both PSCell and a PUCCH SCell in the same TTI, the SR is transmitted on PSCell.
The above proposals are illustrated in Figure 1 by a system with different SR periodicities and offsets in PCell and PUCCH SCell.
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Figure 1
3 Conclusion

It is proposed to discuss and decide on the following proposals:
Proposal 1:
UE applies deactivation timer to PUCCH SCell, as to other SCells. The eNB shall handle the scheduling properly to ensure that the PUCCH SCell is not deactivated if any associated SCell is still active.

Proposal 2:
In each CG, the value of sr-ProhibitTimer is an integer multiple of the shortest SR periodicity among all PUCCH-carrying cells in the CG.
Proposal 3:
In MCG, when SR opportunities present on both PCell and a PUCCH SCell in the same TTI, the SR is transmitted on PCell.

Proposal 4:
In SCG, when SR opportunities present on both PSCell and a PUCCH SCell in the same TTI, the SR is transmitted on PSCell.
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