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1 Introduction
Enhancement on carrier aggregation (eCA) has been approved as a WI in R-13 [1]. One important feature of eCA is the support of PUCCH on serving cells other than PCell and PSCell. The following agreements were made in RAN2 #89 meeting (only those related to the discussion in this paper are presented).
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Reconfiguring PUCCH does not change SCell activation/deactivation state:


- add or remove PUCCH configuration to an existing SCell with configured UL (PUSCH) does not change its activation/deactivation state


- reconfiguring an existing SCell to another PUCCH group does not change its activation/deactivation state


In this paper, we discuss several remaining issues that may be encountered when PUCCH is introduced on SCell, from CP aspect.
2 Discussion
2.1 RRC Configuration for PUCCH on SCell
PUCCH change procedure. PUCCH group management
When PUCCH on SCell is supported, PUCCH is not necessarily transmitted on PCell/PSCell. As a result, additional signalling is needed to describe PUCCH grouping. The signalling design should consider the convenience for PUCCH-related RRC reconfigurations, including the following
1) New SCell added as PUCCH Scell

2) Existing SCell configured as PUCCH SCell

3) PUCCH SCell change within a PUCCH group

4) Existing activated SCells remapped to another PUCCH group
More specifically, the PUCCH group signalling needs to indicate (1) which SCells are configured as PUCCH SCells, and (2) the corresponding PUCCH-carrying cell (PCell, PSCell, or PUCCH SCell) of each serving cell.

Indication of PUCCH SCell

We first consider the method of specifying a PUCCH SCell; two alternatives are given as follows.

Alt. 1: Include PUCCH configuration in the configuration of a SCell
Since PUCCH configuration does not present in a normal SCell (not carrying PUCCH), whenever a PUCCH configuration is found in the configuration of a SCell, this SCell is recognized as a PUCCH SCell. In this way, no additional indication of PUCCH SCell is needed.
Alt. 2: Introduce a list of PUCCH SCells (DC-like solution)
Similar to the separated indication of PSCell in RRCConnectionReconfiguration for DC case [2], the SCell may also be indicated using a separated list of newly defined IEs, which carry the PUCCH configurations.
The choice between the two alternatives depends on the necessary configurations for special SCell. If the only difference between the configurations of PUCCH SCell and that of normal SCell is the PUCCH configuration, Alt. 1 seems to be a better choice due to its simplicity. Therefore we have the following proposal.

Proposal 1:
When a SCell is configured to carry PUCCH, the PUCCH configuration is included in the configuration of the SCell. The presence of PUCCH configuration also indicates the SCell’s role as a PUCCH SCell.

Signalling for PUCCH group
The second issue about RRC configuration is the signalling of PUCCH groups, that is, the configuration showing the PUCCH-carrying cell of each SCell. We propose to include the PUCCH grouping information in the PUCCH configuration, which is carried by the configuration of a PUCCH SCell. More specifically, a list of associated SCells is included in the PUCCH configuration of PUCCH SCell. The eNB shall ensure that the lists of associated SCells in different PUCCH SCells are mutually exclusive. On the other hand, those SCells transmitting PUCCH on PCell or PSCell are not included in any list. With such an implicit signalling, no modification is needed for legacy PUCCH-Config. The proposed signalling for PUCCH grouping is illustrated in Figure 1.
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Figure 1

Then we have the following proposal.

Proposal 2:
A list of associated SCells is included the configuration of each PUCCH SCell. The SCells transmitting PUCCH on PCell or PSCell are not included in any list.
2.2 RRM measurement on PUCCH SCell
Currently, some RRM measurement events (e.g., events A2 and A4) are adopted for the addition and removal of SCells. In DC scenario, enhanced A3 and A5 events are introduced for PSCell. When it comes to PUCCH SCell, a question is whether enhancements on RRM measurement are necessary. Notice that the purpose to introduce PUCCH on SCell is to share the UCI feedback loading, and thus the PUCCH SCell needs not to be always the SCell with best signal strength. The eNB itself can ensure acceptable channel quality by monitoring e.g. CQI feedback. Therefore we do not think RRM measurements need to be enhanced for PUCCH SCell.

Proposal 3:
No RRM measurement enhancements are introduced for PUCCH SCell.
3 Conclusion

It is proposed to discuss and decide on the following proposals:
Proposal 1:
When a SCell is configured to carry PUCCH, the PUCCH configuration is included in the configuration of the SCell. The presence of PUCCH configuration also indicates the SCell’s role as a PUCCH SCell.

Proposal 2:
A list of associated SCells is included the configuration of each PUCCH SCell. The SCells transmitting PUCCH on PCell or PSCell are not included in any list.
Proposal 3:
No RRM measurement enhancements are introduced for PUCCH SCell.
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