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1. Introduction
In the WID [1], the following is described as an objective of the specification work.
	-
Identify and introduce physical layer functionalities required for the operation of Dual Connectivity.
-
After PUCCH mechanisms are enhanced for dual connectivity, extending those enhancements to Carrier Aggregation to enable PUCCH transmission on SCell(s) for uplink Carrier Aggregation capable UEs could be considered if requiring minimal additional work.


The following  were agreed at RAN1#76bis [2].

	Agreements:
· With the agreement in RAN1 #76, following UCI feedback mechanisms are supported in Rel-12 dual connectivity
· In dual connectivity, UEs feedback UCI (SR, HARQ-ACK, CSI) related to MCG to MeNB only
· In dual connectivity, UEs feedback UCI (SR (if supported), HARQ-ACK, CSI) related to SCG to SeNB only
· For each UCI feedback, non-dual connectivity based UCI feedback mechanisms using PUCCH/PUSCH are applied within each cell group
· In dual connectivity, in MCG, PUCCH for MCG is supported in Pcell only, while PUCCH for SCG is supported in pSCell only


Note: Support of SR on the SCG PUCCH was also agreed at RAN1#76bis [2]. 
Considering that the UCI feedback mechanisms for Rel.12 dual connectivity are almost fixed, it is now possible to discuss how to apply these enhancements to carrier aggregation (CA) for uplink CA capable UEs. In this contribution, we discuss this aspect, and conclude that no additional work is required in RAN1 to support the mechanisms for CA. We also discuss RAN2 aspects in [3].
2. Common UCI feedback mechanisms for Dual connectivity and CA
Based on the agreements at RAN1#76bis, the UCI feedback mechanisms for dual connectivity are as follows.
· pSCell, MCG, and SCG, are configured

· UCI related to MCG is transmitted using PUCCH on PCell or PUSCH on MCG serving cell

· Within MCG, existing non-CA/CA-based UCI feedback mechanisms apply

· UCI related to SCG is transmitted using PUCCH on pSCell or PUSCH on SCG serving cell

· Within SCG, existing non-CA/CA-based UCI feedback mechanisms apply

From the RAN1 viewpoint, the above mechanisms are similar to having two groups of UL-CA serving cells. Therefore, if the followings are introduced in CA, the above mechanisms can be easily supported in CA.

1) Configuration of which SCell the UE transmits PUCCH (PUCCH-SCell in this contribution)
2) Configuration of cell groups: One cell group needs to include PCell, while another needs to include the SCell supporting PUCCH, i.e., PUCCH-PSCell, where all component carriers need to belong to either one of the cell groups
Observation 1:
· From RAN1 point of view, by introducing following configurations, UCI feedback mechanisms of dual connectivity can be realized in CA if UE is capable of UL-CA.

· Configuration of which SCell the UE transmits PUCCH (PUCCH-SCell in this contribution)
· Configuration of cell groups: One cell group needs to include PCell, while another needs to include PUCCH-SCell, where all CCs need to belongto either one of the cell groups
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Fig.1  Common UCI feedback solution for DC and CA.
However, even though these configurations realize to support PUCCH on SCell for CA, additional specification impacts may be considered for transmit power control and cross-carrier scheduling.
· Transmit power control

· Transmit power of the PUCCH-SCell cannot be controlled in the current CA specifications. Furthermore, some UL simultaneous transmissions, e.g., PUCCH-SCell + other channels/signal, etc, are newly introduced.

· Cross-carrier scheduling

· It is not clear how PUCCH resource is determined if PUCCH-SCell is cross-carrier scheduled, and/or cross-carrier scheduling is applied between CGs.
We consider dual connectivity mechanisms should be applied for these aspects. In dual connectivity, the pSCell power control and handling of these UL simultaneous transmissions anyway need to be specified. Once these are specified, these can be applied to the CA case. Regarding cross-carrier scheduling, in dual connectivity, the pSCell is not cross-carrier scheduled. In addition, cross-carrier scheduling across CGs is not supported. The same rules should be simply applied to the CA case so that additional works are avoided.

We believe simply applying these mechanisms is still fall within “minimal additional work”.
Observation 2:
· In order to achieve the “minimal additional work”, the following aspects should be communalized with dual connectivity.

· Transmit power control

· Cross-carrier scheduling

From the observation 1, we see that dual connectivity based UCI feedback mechanisms can be applied to CA if some additional configurations/signallings are introduced. Furthermore, from the observation 2, potential additional spec impacts for SCell PUCCH for CA, i.e., TPC and cross-carrier scheduling, are not necessary by communalizing these mechanisms with dual connectivity. As a summary, it can be said that no additional work is required in RAN1. From the RAN1 viewpoint, configurations for the “PUCCH-SCell” and “cell groups” are the only items required. However, how to introduce/configure these is up to RAN2. Therefore, we propose to send a LS to RAN2 so that RAN2 can start their work to specify PUCCH on SCell for CA.
Proposal 1:
· Send a LS to RAN2 to inform them that applying UCI feedback mechanisms for dual connectivity to CA does not require any additional RAN1 work.

· In addition, RAN2 should be informed of the need for configurations of “PUCCH-SCell” and “cell groups”.

3. Conclusion
In this contribution, we discussed the application of UCI feedback mechanisms of dual connectivity to carrier aggregation. Following are observed.
Observation 1:
· From RAN1 point of view, by introducing following configurations, UCI feedback mechanisms of dual connectivity can be realized in CA if UE is capable of UL-CA.

· Configuration of which SCell the UE transmits PUCCH (PUCCH-SCell in this contribution)
· Configuration of cell groups: One cell group needs to include PCell, while another needs to include PUCCH-SCell, where all CCs need to belongto either one of the cell groups
Observation 2:
· In order to achieve the “minimal additional work”, the following aspects should be communalized with dual connectivity.

· Transmit power control

· Cross-carrier scheduling

Based on the observations, we propose following.

Proposal 1:
· Send a LS to RAN2 to inform them that applying UCI feedback mechanisms for dual connectivity to CA does not require any additional RAN1 work.

· In addition, RAN2 should be informed of the need for configurations of “PUCCH-SCell” and “cell groups”.

We also discuss RAN2 aspects in [3].
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