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1 Introduction
In RAN2 #89 meeting, RAN2 has made some progresses related to PUCCH on SCell. And there are still some stage 2 issues are left for FFS as following:
· Whether A3 and A5 events should be enhanced for PUCCH SCell?
· Whether SR is supported on PUCCH SCell?
· Whether SPS is supported on PUCCH SCell?
· Common or separate DRX for PUCCH SCell?
In this contribution, we further discuss these remaining issues and make some proposals based on the discussion.
2 Discussion
2.1 Enhancing A3/A5 for PUCCH SCell
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Figure 1 A3/5 for PUCCH SCell
In the last meeting, RAN2 discussed the issue whether to enhance A3/5 for PUCCH SCell in order to enable direct comparing PUCCH SCell to an inter-frequency cell [1], however, no consensus was reached. We note that A3/5 was enhanced for PSCell of DC in R12 [2], and we believe such an enhancement is also useful for PUCCH SCell because the following reasons:
1. It is important to select a best cell to be PUCCH SCell since PUCCH SCell carries PUCCH for all the cells in one PUCCH cell group, if this cell is not very suitable cell it means the throughput will decrease obviously.
2. It is not efficient to use the legacy measurement events to select PUCCH SCell in multiple frequencies deployments since they do not provide direct comparison between PUCCH SCell and one inter-frequency cell. And the issue becomes especially serious in massive CA deployments where the number of neighbor frequencies can be up to 31 or even more.
3. It should be easy to extend the current A3/5 for PUCCH SCell since this is similar to what we have done for PSCell in R12. Furthermore, if we have only two PUCCH SCells, only some clarifications are needed in field description.
Proposal 1: Enhance A3/A5 for PUCCH SCell.

2.2 SR supporting on PUCCH SCell
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Figure 2 SR on PUCCH SCell
We do not think SR is needed on PUCCH SCell since the benefit to offload SR to PUCCH SCell is no obvious and the complexity to do so is quite big, and this is analyzed in details as followings:
1. SR is supported on PSCell in DC to support timely uplink scheduling in SeNB which is connected with MeNB via a non-ideal backhaul. However, the motivation does not stand for PUCCH SCell because the PUCCH SCell resides in the same eNB with PCell.
2. Different with HARQ/CSI feedback, SR mainly depends on traffic types and does not increase with the number of aggregated carriers, and this should be the reason why the WID only mentions the enhancements on HARQ/CSI feedback but does not mention any enhancement on SR. Furthermore, considering HARQ/CSI feedback is to be offloaded to PUCCH SCell, the benefit to also offload SR may become not so essential and needs careful evaluation.
3. Supporting SR on PUCCH SCell will introduce a lot of standard impacts, and the following is not a complete list:
· Whether the SR configuration on PUCCH SCell is released when PUCCH SCell is de-activated?

· If yes, how to guarantee the uplink data arrival in the UE can be timely informed to the eNB?

· If no, can the UE send SR using the configuration when PUCCH SCell is de-activated? 

· How the UE selects SR resource when simultaneous SR configuration on PCell and PUCCH SCell is supported?

· Since RLM is not supported on PUCCH SCell, how to guarantee the robustness of SR if it is only configured on PUCCH SCell? 
Proposal 2: Do not support SR on PUCCH SCell.
2.3 SPS supporting on PUCCH SCell

In the legacy CA, SPS is not supported on SCell, and this is because SPS is targeted at traffics with low bit rate and fixed periodicity, e.g. VoIP, and in most cases PCell is already sufficient to carry these kinds of traffic. Besides, there are some complexities to support SPS on SCell as shown in [3] and most of the complexities come from the fact that an SCell can be de-activated.
In DC, it was agreed to support SPS on PSCell, and, as we can see the major motivation is to reduce the PDCCH load in SeNB [4], and cross carrier scheduling is not allowed across eNBs thus cannot be used to solve the issue. And since PSCell cannot be de-activated, the complexity to support this is limited.
Similar to the case in DC, it is also possible for PUCCH SCell to have PDCCH load issue, and if RAN1 finally decides not to allow cross carrier scheduling between PUCCH cell groups. However, RAN2 already agreed in last meeting that PUCCH SCell can be de-activated like a normal SCell, thus it can be foreseen that supporting SPS on PUCCH SCell has the similar complexity as supporting SPS on a normal SCell. 
Proposal 3: To decide whether support SPS on PUCCH SCell or not.
2.4 DRX configuration
In R10 CA as well as in LAA, the UE maintains the same DRX configuration for all the serving cells. And in DC the UE supports separate DRX configurations for MeNB and SeNB. Since the UE should support multiple PUCCHs and up to 32 carriers in R13, the DRX configuration issue may need re-confirmed.

The potential options are listed below:

· Common DRX: The same DRX configuration is maintained for all the serving cells.

· Group DRX: Different DRX configurations are maintained for different PUCCH cell groups.

· Cell DRX: Different DRX configurations are maintained for different serving cells.

Apparently, the flexibility is obtained with the scarification of simplicity, i.e. the Cell DRX solution is the most flexible solution but with highest complexity. If there is no serious issue found, it is reasonable to apply Common DRX for the UE supporting CA enhancement in R13 for its simplicity.

Proposal 4: Common DRX is reused for CA enhancement in R13.
3 Conclusion
In the contribution, we discuss some stage 2 leftover issues for supporting PUCCH on SCell and we have the following proposals based on the discussion:
Proposal 1: Enhance A3/A5 for PUCCH SCell.

Proposal 2: Do not support SR on PUCCH SCell.

Proposal 3: To decide whether support SPS on PUCCH SCell or not.
Proposal 4: Common DRX is reused for CA enhancement in R13.
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