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Discussion and Decision
1
Introduction
The Work Item “LTE Carrier Aggregation Enhancement beyond 5 Carriers” [RP-142286] was approved in RAN #66, with “specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation” as one of the objectives.

In RAN2#89 in Athens regarding PUCCH SCell activation/deactivation it was agreed that:

· Activation/Deactivation should be supported for PUCCH SCell.

· 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. 
With the following FFS items:

-
FFS whether the UE does not apply the SCell deactivation timer to a PUCCH SCell.
-
FFS: When PUCCH on an SCell is configured, the PUCCH SCell shall be initially deactivated and then explicitly activated by the eNB.
In this paper we discuss these FFS items.
2
Discussion
2.1 Deactivation timer for PUCCH SCell
The potential problem with the deactivation timer is that the PUCCH SCell may become deactivated even though there are still other activated SCells that have their PUCCH mapped to PUCCH SCell. This is not the case when the PUCCH SCell is deactivated using Activation/Deactivation MAC CE, as the same MAC CE can deactive also the other SCells in the same PUCCH group. 
In order to avoid this it should be made sure that the PUCCH SCell deactivation timer cannot expire before the other SCells in the same PUCCH group are deactivated. One way to ascertain this is to expire the deactivation timer of the SCells within the same group when the deactivation timer of the PUCCH SCell is expired. The other way is that whenever the UE restarts the deactivation timer of an SCell that has PUCCH mapped to PUCCH SCell, it will also restart the deactivation timer of the corresponding PUCCH SCell. The latter aligns more with the behaviour of cross carrier scheduling to ensure the scheduling SCell is always activated when the scheduled SCell is activated. With this additional behaviour the deactivation timer of the PUCCH SCell cannot expire before the other SCells in the same PUCCH group.
Proposal 1: Restarting the deactivation timer of an SCell that has its PUCCH mapped to another SCell, shall restart also the deactivation timer of the corresponding PUCCH SCell.
2.2 Configuring PUCCH SCell
The other FFS from RAN2#89 was whether the PUCCH SCell shall be initially deactivated when configured and then explicitly activated by the eNB.
A related question is whether the the activated SCells become deactivated when the PUCCH is reconfigured to another PUCCH group (e.g. from primary PUCCH group to secondary PUCCH group).

A straightforward approach to change the PUCCH group would be to use remove/add. This way the SCell would be initially deactivated when changing PUCCH group. However this would mean some restrictions for reconfiguring the PUCCH mapping.
Let’s study few cases which need to be resolved:
1) New SCell added with PUCCH 
· Currently new SCell is always initially deactivated and this seems to be valid way forward here as well to avoid unnecessary changes.
2) Existing (activated) SCell configured with PUCCH

· DL only SCell: Removing and adding SCell is needed for configuring the UL ( Case 1 applies.

· DL+UL SCell: This seems to work ok assuming that there is a valid TA. 
3) Existing activated SCells are remapped to secondary PUCCH group from other PUCCH group. Can the SCells continue as activated?
· PUCCH SCell is deactivated (Fig. 1 below) ( No.
It was agreed that while PUCCH SCell is deactivated, the other SCells belonging to that PUCCH SCell should not be activated. There are different alternatives for ensuring that the SCells are deactivated: 
(1) Removing and adding SCells would ensure that they will be deactivated, or 

(2) Then one needs to write a new rule that ensure that SCells are going to be deactivated, or 

(3) Network ensures with activation/deactivation MAC CE that SCells are deactivated in this situation ( case 4) below applies.
· PUCCH SCell is activated (Fig. 2 below) ( Yes.
PUCCH configuration changes (or CQI and ACK/NACK mapping changes) and there is some uncertainty when exactly the UE starts using the new configuration. However, as PCell ACK/NACKs are not affected, no critical RRC messages are lost and PCell can be used for scheduling the UE. So there seems to be no reason to deactivate the SCell.
4) Existing deactivated SCells are mapped to newly created secondary PUCCH group (with same RRC message as secondary PUCCH group was created)

· This does not seem to have any problems – Network can activate all related SCells whenever it sees it fit.
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Figure 1 Activated SCells need to be deactivated when they are moved to the secondary PUCCH group of a deactivated PUCCH SCell. 
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Figure 2 Activated SCells 1 and 2 are moved from primary PUCCH group to secondary PUCCH group, where the PUCCH SCell is activated. The SCells 1 and 2 can remain activated.

In summary, most of the SCell PUCCH reconfiguration cases discussed above seem to require no changes. Further discussion is still needed for the case where activated SCells are remapped to secondary PUCCH group when the PUCCH SCell is deactivated. In this case the SCells should be deactivated. If we want to follow Rel-10 principle of not changing activaton/deactivation state when reconfiguring an SCell, we can rely on eNB implementation to deactive the SCell before remapping it to a deactivated PUCCH SCell.
Proposal 2: Rely on eNB implementation to deactivate SCell when its PUCCH is remapped to a deactivated PUCCH SCell.
Proposal 3: Initial state for a newly added SCell configured with PUCCH is ‘deactivated’.
Proposal 4 Reconfiguring PUCCH does not change SCell activation/deactivation state:
- add or remove PUCCH configuration to an existing SCell does not change its activation/deactivation state

- reconfiguring an existing SCell to another PUCCH group does not change its activation/deactivation state
3
Conclusion

In this paper we discussed PUCCH SCell activation/deactivation and propose the following:

Proposal 1: Restarting the deactivation timer of an SCell that has its PUCCH mapped to another SCell, shall restart also the deactivation timer of the corresponding PUCCH SCell.

Proposal 2: Rely on eNB implementation to deactivate SCell when its PUCCH is remapped to a deactivated PUCCH SCell.
Proposal 3: Initial state for a newly added SCell configured with PUCCH is deactivated.
Proposal 4 Reconfiguring PUCCH does not change SCell activation/deactivation state:
- add or remove PUCCH configuration to an existing SCell does not change its activation/deactivation state

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