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1. Introduction

At RAN#66, a new WI proposal for LTE Carrier Aggregation Enhancement was approved in [1]. This work is conducted to support PUCCH on SCell for CA and enhancing the CA capabilities up to 32 component carriers. In this contribution, we discuss the former aspect, i.e., support PUCCH on SCell for CA considering:

· Whether new terminology “PUCCH Cell Group” is introduced or not
· Relationship between TAG and PUCCH Cell Group

· Whether SR could be carried on SCell with PUCCH
· Activation/deactivation support
2. Discussion
As pointed out in [1], support of PUCCH on SCell for CA is deemed as essential for the deployment scenario #4. All CA deployment scenarios are captured in [2]. In CA deployment scenario #4, F1 provides macro coverage and on F2 RRHs are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Mobility robustness is guaranteed by using macro cell on F1 as PCell while a portion of UCI is offloaded to the SCell carrying PUCCH for PUCCH load balancing.
Actually, PUCCH on SCell for CA can ease the burden of PUCCH on the PCell in all CA deployment scenarios. For other co-located CA deployment scenarios, the cell used as PCell could be loaded due to PUCCH transmission with CA UEs and aggregated CCs increases. In this case, PCell change can resolve the issue. However, the new PCell is still a macro cell where many UEs are served and PUCCH loaded could happen as well. Thus an additional PUCCH is needed. 

Therefore, it is proposed:
Proposal 1: all scenarios for CA should be supported for PUCCH on SCell.
2.1 Whether new terminology “PUCCH Cell Group” is introduced or not

In the RAN1 LS [3], RAN1 ask RAN2 to determine whether new terminology for the PUCCH Cell Group is introduced or not.

It can be anticipated that there could be many cases where the new terminology “PUCCH Cell Group” or its detailed description could be used, e.g., the initial configuration of the linkage between a SCell and its PUCCH cell and the reconfiguration of this linkage. Therefore, from the point of view of the ease of describing this in the specifications, it is proposed:
Proposal 2: New terminology “PUCCH Cell Group” should be introduced.
In [3], regarding PUCCH Cell Group, it is stated that:
· On the PCell for SCells in PUCCH cell group 1

· On one SCell configured to carry PUCCH for SCells in PUCCH cell group 2
· One SCell can only belong to one PUCCH cell group

· One of the two serving cells is PCell
So, similarly to the definition of TAG, the PUCCH Cell Group could be defined as:
PUCCH Cell Group: A group of serving cells that is configured by RRC and use the same serving cell in the group for transmission of PUCCH.
Primary PUCCH Cell Group: PUCCH Cell Group containing the PCell.
Secondary PUCCH Cell Group: PUCCH Cell Group not containing the PCell.
Proposal 2bis: Add the above definitions into 3GPP specifications.
2.2 Relationship between TAG and PUCCH Cell Group
The motivation to introduce multi-TA is that in some CA scenarios, the uplink timing of the SCell is different from the PCell, and the serving cells that share the same UL timing are grouped into a TAG [4]. However, the motivation to introduce PUCCH on SCell is for reducing the PUCCH load on the PCell, and the serving cells that use the same cell for transmission of PUCCH can be grouped. Since the definitions of TAG and PUCCH Cell group have a different purpose, we don’t see the necessity to have one-to-one mapping between TAG and PUCCH cell group. For example, it should be allowed that the SCell carrying PUCCH can belong to pTAG. 
According to above analysis, it is proposed:

Proposal 3: There is no need to restrict one-to-one mapping between TAG and PUCCH Cell Group.
2.3 Whether SR could be carried on SCell with PUCCH
In [3], RAN1 concluded that PUCCH on SCell can carry HARQ-ACK feedback and CSI while they asked RAN2 whether SR is necessary on SCell. 
One of the motivations for PUCCH on SCell is to reduce PUCCH load on the PCell. The same general motivation could also apply to SR. In at least some scenarios there may be more capacity available on the SCell, and this would be a good reason to allocate more SR resources on an SCell PUCCH, but with little or no SR resource on a heavily loaded PCell.
Besides, if PUCCH on an SCell can carry SR, the chance of UE initiated RA on the PCell due to a scheduling request could be greatly reduced. Thus signalling overhead and RACH resource on the PCell can be saved.
Based on these reasons, we propose that:

Proposal 4: It should be possible to configure PUCCH on an SCell to carry SR.
2.4 Activation/deactivation
The SCell activation/deactivation was introduced in Rel-10 for the purpose of power saving. Once the SCell is deactivated, the UE shall stop all the DL receiving and UL transmission on/for the SCell. So, for the SCell with PUCCH, if it is deactivated this means that the PUCCH transmission on it should also be stopped. Although stopping PUCCH transmission on the SCell would impact the DL scheduling of other activated SCell that is in the same PUCCH cell group, there is no problem as long as the SCell with PUCCH is kept in the activated state while there is at least one other activated SCell in the same PUCCH cell group. After all the other SCells are deactivated, the SCell with PUCCH is allowed to be deactivated if there is no so much traffic to transmit on it.
Proposal 5: The activation/deactivation should be applied to SCell with PUCCH, but the SCell with PUCCH should be kept in activated state as long as there is at least one other activated SCell in the same PUCCH cell group.
3. Conclusion
In this contribution, some issues in the scope of PUCCH on SCell are discussed and we have the following proposals:
Proposal 1: all scenarios for CA should be supported for PUCCH on SCell.

Proposal 2: New terminology “PUCCH Cell Group” should be introduced.

PUCCH Cell Group: A group of serving cells that is configured by RRC and use the same serving cell in the group for transmission of PUCCH.
Primary PUCCH Cell Group: PUCCH Cell Group containing the PCell.
Secondary PUCCH Cell Group: PUCCH Cell Group not containing the PCell.
Proposal 2bis: Add the above definitions into 3GPP specifications.

Proposal 3: There is no need to restrict one-to-one mapping between TAG and PUCCH Cell Group.

Proposal 4: It should be possible to configure PUCCH on an SCell to carry SR.
Proposal 5: The activation/deactivation should be applied to SCell with PUCCH, but the SCell with PUCCH should be kept in activated state as long as there is at least one other activated SCell in the same PUCCH cell group.
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