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1. Introduction
Rel-13 CA enhancement was introduced in RAN#66 [1]. One main issue is to introduce PUCCH on SCell for UCI transmission. This contribution gives our view on the functionalities of the SCell configured with PUCCH in CA. 

2. Discussion
In DC, PSCell is the only one SCell configured with PUCCH. There are some special functionalities on PSCell. Since some functionalities of PSCell are introduced due to the DC architecture (i.e. independent eNB scheduler), they are not suitable for CA architecture. Considering the difference between DC and CA architecture, based on PSCell’s special functionalities, whether it is suitable for PUCCH SCell, the analysis is given as below.

· PUCCH for UCI transmission

Since the target to introduce PUCCH on SCell is to reduce PUCCH load on PCell and for UCI transmission, PUCCH SCell should be responsible for UCI transmission within the relate PUCCH Cell Group. PUCCH SCell should have this functionality.
Proposal 1: PUCCH SCell should be used for UCI transmission for the PUCCH Cell Group it is belonging to.
· PUCCH for D-SR transmission

In DC, due to the independent eNB scheduler in MeNB and SeNB, and some radio bearers restricted on SeNB, in order not to introduce extra scheduling delay and related signaling load, D-SR can be directly transmitted from UE to SeNB via PSCell. But in CA architecture, there is only one eNB scheduler, and the impact factors in DC are not existed. Since the D-SR load is not related to the aggregated cell numbers, the legacy D-SR transmission on PCell can work well. Hence, there is no need to introduce D-SR on PUCCH SCell in Rel-13 CA.

Proposal 2: D-SR transmission is not needed on PUCCH SCell. 
· Activation/Deactivation

In DC, due to not increase the activation/deactivation delay, the activation/deactivation is performed per CG/eNB, and there is no related information exchanged between MeNB and SeNB. In order to support activation/deactivation MAC CE transmitted via SeNB, PSCell should always be activated.

But in CA, due to one eNB scheduler, activation/deactivation mechanism can be performed per UE. Since PCell is always activated and can be used for the MAC CE transmission, it is unnecessary to keep PUCCH SCell always activated. Hence, considering the power saving is very important for UE, the PUCCH SCell can be deactivated if there is no downlink transmission within the related PUCCH Cell Group.
Proposal 3: PUCCH SCell can be deactivated.
· System information acquirement

UE is required to acquire MIB for obtaining SFN information in case of Async DC. Since all the aggregated serving cells are required to be sync in CA, it is unnecessary for UE to read system information on PUCCH SCell, same as legacy SCell.

Proposal 4: UE is not required to read system information on PUCCH SCell.
· CBRA support
Similar as D-SR supported on PSCell, RA-SR is also supported on PSCell in DC, and it is contention based random access. Based on the discussion on proposal 2, there is no need to support RA-SR on PUCCH SCell. In case of UL synchronization, same as current mechanism, network triggered CFRA is sufficient. 
Proposal 5: CBRA is not supported on PUCCH SCell.
· Cross carrier scheduling 

In DC, due to the independent eNB scheduler, cross carrier scheduling is not allowed across CGs, and only self-scheduling is supported on PSCell. But in CA, due to the same scheduler, it is no need to introduce the restriction in CA enhancement, and PUCCH SCell should be allowed to be cross carrier scheduled.
Proposal 6: PUCCH SCell is allowed to be cross carrier scheduled.
· RLM
RLM is introduced on PSCell with two reasons: one is the PSCell configured with PUCCH, and the other is that RLM is faster than RRM measurement on the worse radio quality detection. But in Rel-13 CA, according to the above discussion, the PUCCH SCell can be deactivated and PDCCH monitoring is possibly not required on it. If RLM is supported on the PUCCH SCell, the legacy RLM mechanism cannot work and some enhancement should be introduced. Hence, it cannot ensure the enhanced RLM can still have the faster speed than RRM measurement on the worse radio quality.
In addition, besides the RRM measurement, eNB can also be aware the problem by the CSI report and the A/N feedback missing on the PUCCH SCell and stop the scheduling or deconfigure/deactivate the SCell immediately.  

Proposal 7:  FFS whether RLM is performed on PUCCH SCell. 
· SPS
In DC, SPS is introduced on PSCell with two reasons: 1) there is the demand on VoLTE transmission on small cell, 2) there is almost no impact on L1/L2 spec except the RRC configuration, since the module is one SPS in one MAC entity. But in CA, there is only one MAC entity in UE side. Supporting SPS on PUCCH SCell would introduce more impact on spec, e.g. more than one SPS supported on one MAC entity, SPS supported on the SCell which can be deactivated. Considering the target of the PUCCH SCell is to reduce the PUCCH load on PCell, and SPS is good for PDCCH load reduction, it is unnecessary to support SPS on PUCCH SCell.
Proposal 8:  SPS is not supported on PUCCH SCell.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: PUCCH SCell should be used for UCI transmission for the PUCCH Cell Group it is belonging to.
Proposal 2: D-SR transmission is not needed on PUCCH SCell. 
Proposal 3: PUCCH SCell can be deactivated.
Proposal 4: UE is not required to read system information on PUCCH SCell.
Proposal 5: CBRA is not supported on PUCCH SCell.
Proposal 6: PUCCH SCell is allowed to be cross carrier scheduled.
Proposal 7:  FFS whether RLM is performed on PUCCH SCell. 
Proposal 8:  SPS is not supported on PUCCH SCell.
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