3GPP TSG RAN2 Meeting #89bis
R2-151419
Bratislava, Slovakia, 20 – 24 April, 2015 

Agenda item:

7.2.2
Source:
NEC
Title:
SCell state at PUCCH SCell configuration
Document for:

Discussion and Decision
1. Introduction
In RAN2#89, the following agreements were made, while some points remained FFS.
	Agreements
:
2
PUCCH SCells and the mapping of other SCells to those are configured by RRC

3
We aim to support all the scenarios listed in R2-150372 unless severe issues are identified. 

:
7
Activation/Deactivation should be supported for PUCCH SCell.

7a
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.
:
***

-
FFS whether SR is supported on PUCCH SCell
-
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 contribution, we discuss the state of PUCCH SCell and other SCell(s) linked to the PUCCH on SCell. We also provide our view.
2. Discussion
First of all, we use the terminology of PUCCH Cell Group, but the need of it should be discussed separately.

2.1
Initial state of PUCCH SCell
In the last RAN2 meeting, there was a short discussion on whether PUCCH SCell shall be initially deactivated, when PUCCH is newly configured to an SCell. Some companies considered that the PUCCH SCell shall be deactivated, but there is no clear agreement due to lack of time [1]. We discuss 3 cases below in assuming PCell and only one SCell or non-serving cell to be PUCCH SCell:

· Case 1) PUCCH is configured to non-serving cell (i.e. non-SCell)
· Case 2) PUCCH is configured to SCell in deactivated state

· Case 3) PUCCH is configured to SCell in activated state

In the Case 1, PUCCH is configured along with the SCell addition step. The SCell is initially deactivated as legacy and there is no other choice. Similarly, in the Case 2, PUCCH is configured to the deactivated SCell and thus this SCell should be kept in deactivated state until activation command (Activation/Deactivation MAC CE) is received. So, the main discussion point would be the Case 3. 
In the Case 3, there may be possible for the UE to keep the SCell in activated state, because adding PUCCH configuration to the SCell could be done via RRCConnectionReconfiguration without mobilityControlInfo, where there is no need for MAC reset and transition from activated state to deactivated state. In this option, the uplink control information (UCI) for this SCell that has been sent by PUCCH on PCell should be stopped. However, if the SCell is kept in activated state, it is ambiguous when the UE could stop sending the UCI for this SCell by PUCCH on PCell. As a result, this option would not ensure the SCell Deactivation Delay Requirement in legacy CA [2]. Therefore, it would be better to align with other cases (i.e. Case 1 and 2).
Observation 1: PUCCH SCell should be initially in deactivated state.
For deactivating the already activated SCell to be PUCCH SCell, there are 3 alternatives: 

· Alt. 1) Deactivating by Activation/Deactivation MAC CE [3]
· Alt. 2) Release the SCell and add it again [3]
· Alt. 3) RRC configure MAC to change the SCell to be in deactivated upon configuration
Alt.1 is simple and the existing signaling can be applied, while some additional delay and signaling are required for deactivation. It may also be necessary for the eNB to take into account the deactivation delay for the UCI for the SCell sent by PUCCH on PCell. For instance, the eNB may wait for e.g. 8 ms [2] to avoid mismatch between the eNB and the UE regarding the UCI. 
Alt.2 is also simple and the existing signaling can be applied in the case of separate signaling for release and add, while the existing signaling might be able to be reused in the case of one signaling for release and add (FFS). However, this alternative would cause more signaling due to full SCell configuration. 
Alt.3 is a bit new with respect to state transition of SCell based on RRC signaling. However, this alternative is also simple and there is no need for additional delay or signaling compared to other alternatives. Example flow is shown in the figure 2, where the SCell is already in the activated state. At some point in time, the eNB decides to configure PUCCH SCell to the UE and sends an RRC Connection Reconfiguration message including PUCCH configuration for SCell, which may or may not include PUCCH cell group configuration. When the UE receives the RRC Connection Reconfiguration message indicating the PUCCH SCell configuration, the UE changes its SCell to be in deactivated state and stops sending any UCI for the SCell by PUCCH on PCell. The eNB sends the Activation/Deactivation MAC CE activating the SCell in subframe n and the UE activates the SCell again. In this case, the UE will follow the activation delay requirement, i.e. valid CSI for the SCell should be available no later than subframe n+24 (or n+34) [2].
Observation 2: Alt.3 will be preferable, i.e. UE RRC configures its MAC to change the SCell to be in activated upon configuration.
Therefore, we propose:
Proposal 1: PUCCH SCell is initially in deactivated state upon PUCCH configuration.
Proposal 2: UE RRC configures its MAC to change the SCell to be in activated upon receiving PUCCH configuration for this SCell.
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Fig.1 PUCCH configuration for SCell
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Fig.2 Example flow for Alt. 3
2.2
State of SCell at PUCCH SCell configuration
We also consider state of other SCells linked to the PUCCH SCell, i.e. SCells, whose UCIs will be sent by PUCCH on SCell. Given that PUCCH SCell is initially in deactivated state and those SCells (other than PUCCH SCell) are not PUCCH SCell currently, it is natural that those SCells are also initially in deactivated state when PUCCH is configured to the SCell. This is aligned with the previous agreement “7a” in RAN2#89.
Proposal 3: SCell whose UCI is sent by PUCCH on SCell is also initially in deactivated state upon PUCCH SCell configuration.
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Fig.3 PUCCH configuration for SCell with other SCell
3. Conclusion

In this contribution we discussed the state of PUCCH SCell and other SCell(s) linked to the PUCCH on SCell. We made the following proposals.
Proposal 1: PUCCH SCell is initially in deactivated state upon PUCCH configuration.
Proposal 2: UE RRC configures its MAC to change the SCell to be in activated upon receiving PUCCH configuration for this SCell.
Proposal 3: SCell whose UCI is sent by PUCCH on SCell is also initially in deactivated state upon PUCCH SCell configuration.
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