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1 Introduction

PUCCH SCell change can always be achieved by performing a handover procedure. However such action will mean an impact to the throughput due to the need to perform random access and deactivation of all the SCells. In the last RAN 2 meeting, the following was agreed:

While PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated. The eNB can manage the activation/deactivation status properly, i.e., no additional UE based mechanism is needed.  
In this contribution, it is investigated whether PUCCH SCell change can be performed by reconfiguration procedure.

2 Discussion
2.1 PUCCH change scenarios

The followings are the possible PUCCH change scenario combinations that may help in analysing the feasible solution for PUCCH change:
Case 1: A set of SCells has their association from PCell PUCCH to SCell PUCCH

Case 2: A set of SCells has their association from SCell PUCCH to PCell PUCCH

Case 3: A set of SCell has their association from SCell PUCCH#N to SCell PUCCH#M (this is assuming more than 2 PUCCHs are possible)

The section below analyses each of the cases:

2.1.1 SCells from PCell PUCCH to SCell PUCCH
In the case where SCells changing their association from the PCell PUCCH to the SCell PUCCH, “Release and Addition” of those SCells can be used to reassociate them to an existing or new SCell PUCCH. From the SCell PUCCH perspective which can be activated or deactivated, it is like new SCells addition in a normal reconfiguration message. As from PCell PUCCH perspective, it is like SCell release in a normal reconfiguration message.
If new PUCCH resources for the SCell PUCCH need to be added, it can be done in the same reconfiguration message.

If the SCell PUCCH is from an existing SCell, it needs also to perform “Release and Addition” in the same reconfiguration message to reassociate itself from the previous association with the PCell PUCCH.

Observation#1: Relinking SCells from PCell PUCCH to a SCell PUCCH can be achieved by “Release and Addition” of those SCells; “Release” of those SCells will release their link to the PCell PUCCH and “Addition” of those SCells will asociate them to the SCell PUCCH be it activated or deactivated. Those reassociated SCells will be in deactivated state as in existing case. 
Observation#2: If the SCell PUCCH is from an existing SCell, it needs also to perform “Release and Addition” in the same reconfiguration message to reassociate itself from the previous association with the PCell PUCCH.

2.1.2   SCells from SCell PUCCH to PCell PUCCH
In the case where SCells changing their association from the SCell PUCCH to the PCell PUCCH, “Release and Addition” of those SCells can be used to reassociate them to the PCell PUCCH. From the SCell PUCCH perspective which can be activated or deactivated, it is like SCells being released in a normal reconfiguration message. As from PCell PUCCH perspective, it is like new SCell being added in a a normal reconfiguration message.

If new PUCCH resources for the PCell PUCCH need to be added, it can be done in the same reconfiguration message. Likewise, if PUCCH resources for the SCell PUCCH need to be released, it can be done in the same reconfiguration message.
If the PUCCH SCell is kept as a PUCCH serving cell, other than releasing the PUCCH resources, there is no further action.

If the PUCCH SCell becomes a normal SCell, it would require a “Release and Addition” just like the other associated SCell to reassociate itself to the PCell PUCCH.

If the PUCCH SCell is released, there is no further action required

Observation#3: Relinking SCells from SCell PUCCH to a PCell PUCCH can be achieved by “Release and Addition” of those SCells; “Release” of those SCells will release their link to the SCell PUCCH and “Addition” of those SCells will asociate them to the PCell PUCCH. Those reassociated SCells will be in deactivated state as in existing CA. 

Observation#4: If the PUCCH SCell becomes a normal SCell, it would require a “Release and Addition” just like the other associated SCell to reassociate itself to another PUCCH.

2.1.3   SCells from SCell PUCCH#N to SCell PUCCH#M

In the case where SCells changing their association from the SCell PUCCH to the SCell PUCCH, “Release and Addition” of those SCells can be used to reassociate them to another SCell PUCCH. Form the SCell PUCCH#N perspective which can be activated or deactivated, it is like SCells being released in a normal reconfiguration message. As from SCell PUCCH#M perspective which can be activated or deactivated, it is like new SCell being added in a a normal reconfiguration message.

If new PUCCH resources for the SCell PUCCH#M need to be added, it can be done in the same reconfiguration message. Likewise, if PUCCH resources for the SCell PUCCH#N need to be released, it can be done in the same reconfiguration message.

The SCell PUCCH#N is like the SCell PUCCH in Section 2.1.2.

Observation#5: Relinking SCells from SCell PUCCH#N to a SCell PUCCH#M can be achieved by “Release and Addition” of those SCells; “Release” of those SCells will release their link to the SCell PUCCH#N and “Addition” of those SCells will asociate them to the SCell PUCCH#M. Those reassociated SCells will be in deactivated state as in existing CA.

From Observation#1, 2, 3 and 4, it can be seen that PUCCH SCell change can be done simply by “Release and Add” of the associated SCells in a reconfiguration message.

Proposal: PUCCH SCell change can be achieved using RRC Connection reconfiguration message by performing appropriate “Release and Addition”of the associated SCells and of existing SCell that configure to become PUCCH SCell and of existing PUCCH SCell that deconfigure its PUCCH configuration. 
3 Conclusion

It is recommended that RAN 2 discusses the following observation and proposal:
Observation#1: Relinking SCells from PCell PUCCH to a SCell PUCCH can be achieved by “Release and Addition” of those SCells; “Release” of those SCells will release their link to the PCell PUCCH and “Addition” of those SCells will asociate them to the SCell PUCCH be it activated or deactivated. Those reassociated SCells will be in deactivated state as in existing case. 

Observation#2: If the SCell PUCCH is from an existing SCell, it needs also to perform “Release and Addition” in the same reconfiguration message to reassociate itself from the previous association with the PCell PUCCH.

Observation#3: Relinking SCells from SCell PUCCH to a PCell PUCCH can be achieved by “Release and Addition” of those SCells; “Release” of those SCells will release their link to the SCell PUCCH and “Addition” of those SCells will asociate them to the PCell PUCCH. Those reassociated SCells will be in deactivated state as in existing CA. 

Observation#4: If the PUCCH SCell becomes a normal SCell, it would require a “Release and Addition” just like the other associated SCell to reassociate itself to another PUCCH.

Observation#5: Relinking SCells from SCell PUCCH#N to a SCell PUCCH#M can be achieved by “Release and Addition” of those SCells; “Release” of those SCells will release their link to the SCell PUCCH#N and “Addition” of those SCells will asociate them to the SCell PUCCH#M. Those reassociated SCells will be in deactivated state as in existing CA.

Proposal: PUCCH SCell change can be achieved using RRC Connection reconfiguration message by performing appropriate “Release and Addition”on the associated SCells and/or on existing SCell that configures to become PUCCH SCell and/or on existing PUCCH SCell that deconfigure its PUCCH configuration. 
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