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Discussion and Decision
1
Introduction
Rel-13’s RAN1-leading CA enhancement WI (RP-142286) aims to enhance CA up to 32 CCs compared to the existing CA up to 5 CCs, and one of the tasks is to specify SCell PUCCH. Following are corresponding RAN1 agreements on SCell PUCCH.

	Agreements:
· If PUCCH on Scell for CA is supported,
· PUCCH transmission on two serving cells in CA is realized by following methods:
· 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

· PUCCH on Scell only for CA is not supported in Rel-12

· PUCCH on two serving cells in CA is not supported within MeNB or SeNB
· PUCCH on SCell with CA is realized by following methods:
· No cross-carrier scheduling between cells in different PUCCH groups
· FFS: How PUCCH power control will be supported
· PUCCH on SCell can carry HARQ-ACK feedback and CSI
· Ask RAN2 whether SR is necessary on SCell
· Whether new terminologies PUCCH cell group 1 and 2 are introduced or not is up to RAN2
· FFS: Meaning of simultaneous PUCCH/PUSCH transmission capability bit introduced in Rel-10 will be not changed


On the other hand, Rel-12’s DuCo WI has already specified PUCCH for PSCell, and it is understood that these two features may have some similarities and PSCell PUCCH can be referenced when considering SCell PUCCH. In this contribution, we discuss the issue of specifying SCell PUCCH based on the functionality analysis.
2
SCell PUCCH for CA 
Rel-12’s DuCo WI includes the task of specifying SCell PUCCH for CA, however, due to more important work of completing DuCo’s specifications, SCell PUCCH for CA was not specified in Rel-12. Considering the similarity of PSCell and SCell PUCCH, generally we have following two stage-3 options to specify this feature as some companies proposed.
· Option 1: reuse Rel-12’s signaling specified for DuCo. 
· Option 2: introduce new signaling for SCell PUCCH. 
With option 1, it looks like UE is implementing DuCo, where PUCCH SCell is just the PSCell, and MeNB and SeNB are actually the same eNB. This option seems to have the least standard impact and UE will just reuse the DuCo’s capability to indicate the support of SCell PUCCH. With option 2, to explicitly specify SCell PUCCH which is not build upon DuCo, new terminology would need to be introduced, e.g. primary PUCCH cell group and secondary PUCCH cell group, and some new RRC signaling would also be needed.
However, before determining which stage-3 signaling option to capture SCell PUCCH for CA, first thing RAN2 should discuss is about the SCell PUCCH’s functionalities. For SCell, all functionalities we have so far are captured in Rel-11’s specs. Then the question is whether SCell PUCCH for CA inherits all the legacy SCell’s functionalities without changing any of them, or whether SCell PUCCH for CA needs to implement some features developed for DuCo’s PSCell. At least following aspects need to be considered.
· SR on the PUCCH SCell?
In Rel-11 CA, SR transmission is not supported on SCell. But for Rel-12 DC, SR is supported on PSCell. In our understanding, for single eNB CA, having SR transmission only on PCell would be sufficient.
· RLM for the PUCCH SCell?
In Rel-10, RLM for SCell is not supported although there are some proposals on that. The main argument is that all major control information, including PUCCH, is transmitted on PCell and thus there is no urgent need for SCell management and RRM measurements are sufficient. However, if some SCell carries PUCCH, RLM may be needed like for PSCell because RLM on the PUCCH SCell may help to reduce UL interference when radio conditions are bad.
· PUCCH SCell can be deactivated?
In CA, any SCell can be activated or deactivated, but for DuCo, PSCell will never be deactivated. SCell PUCCH might be something in between. That is, it can only be deactivated as long as the other SCells in the same PUCCH cell group are deactivated, otherwise, it should be in the activated state.
· Measurement event (e.g. A3 and A5) enhancement for the PUCCH SCell?
Similar as RLM, in CA, event A3 and A5 used in the inter-frequency measurement case are not enhanced for SCell due to less need for SCell management. But for DuCo, A3 and A5 are enhanced to make them work by using PSCell as the reference cell. In order to maintain the PUCCH SCell on the best carrier to provide PUCCH resource for other cells in the same group, we think it would be beneficial to enhance A3 and A5 in a similar manner as for PSCell.   
If RAN2 thinks SCell PUCCH for CA needs to implement most of PSCell’s functionalities, then option 1 may be the preferred way to capture the signaling support. Otherwise, RAN2 should work on new signaling for that. 
Proposal: RAN2 first agree on SCell PUCCH’s functionalities and then decide which stage-3 option to take.
3
Conclusions
In this contribution, we discuss the SCell PUCCH’s functionalities and possible stage-3 option to specify the feature and have following proposal:
Proposal: RAN2 first agree on SCell PUCCH’s functionalities and then decide which stage-3 option to take.
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