
Page 1




3GPP TSG-RAN WG2 #89bis                                                              R2-151495
Bratislava, Slovakia, 20-24 April 2015

Agenda Item
: 
7.2.3
Source
: 
HTC
Title
:
PUCCH SCell management
Document for
:
Discussion and Decision
1

Introduction

In the last meeting, RAN2 has reached some consensus on activation/deactivation of a PUCCH SCell. On the other hand, there are still some issues that need to be studied further, including whether SR should be supported on PUCCH SCell, and whether a deactivation timer should be applied to a PUCCH SCell, etc. In this document, we provide our views on those issues.
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Discussion
The purpose of supporting PUCCH on a SCell is to share the increasing load of periodic CSI reporting and HARQ feedback on a PCell due to more carriers aggregated. From the network perspective, the load of SR signalling would not increase given a number of UEs by properly configuring UEs different PCells. However support of SR in PUCCH SCell may provide the network more flexibility. Furthermore from a UE perspective, a UE has more chances to transmit SR. Therefore, we propose to support SR on a PUCCH SCell. 
Proposal 1: Support SR on a PUCCH SCell.
RAN2 has agreed that a PUCCH SCell can be (de)activated, but it is FFS if a deactivation timer is applicable to the PUCCH SCell. The intention of a deactivation timer is to reduce signalling overheads incurred from MAC control elements. However, a PUCCH SCell is not supposed to be deactivated often. Saving signalling overhead for a PUCCH SCell seems marginal. Moreover, to keep a PUCCH SCell activated, the eNB may need to send an uplink grant or a downlink assignment to the PUCCH SCell regularly to prevent autonomous deactivation. In addition, the UE needs to perform autonomous release of SCell(s) in the PUCCH group when the deactivation timer of the PUCCH SCell expires. This brings extra overhead to the UE. Hence we think it would simplify implementations for the UE and the network if the deactivation timer is not applied to the PUCCH SCell. Therefore we propose:
Proposal 2: A deactivation timer should not be applied to a PUCCH SCell.
When an eNB detects bad channel conditions for a PUCCH SCell, the eNB may configure other SCell as a PUCCH SCell. If the new PUCCH SCell is initially deactivated after PUCCH SCell changing, any activated SCells in the same group will be deactivated, which may not desirable if there are ongoing transmission on the SCells.
Alternatively, a new PUCCH SCell can be initially activated after PUCCH SCell changing. But in the case that an eNB releases a deactivated PUCCH SCell and configures other SCell as a PUCCH SCell, we think the new PUCCH SCell does not need to be activated. From the above observation, the activation/deactivation state of the new PUCCH SCell should be same as state of the old PUCCH SCell after PUCCH SCell change. The network can control the (de)activation status of the new PUCCH SCell by deactivating/activating it before configuring it as a PUCCH SCell. 
Note that an eNB may not exactly know when the UE finishes PUCCH SCell change. Hence the eNB may need to receive PUCCHs on the old and new PUCCH SCells between the time the eNB transmits a RRCConnectionReconfiguration message to change PUCCH SCell and the time the eNB receives a RRCConnectionReconfigurationComplete. Fig. 1 shows an example. An eNB expects to receive a PUCCH at t3. If the UE changes PUCCH SCell at t2, the PUCCH will be transmitted on the new PUCCH SCell. Hoever, if the UE changes PUCCH SCell at t4, the PUCCH was transmitted on the former PUCCH SCell. The eNB may not know on which SCell to receive the PUCCH at t3. If the network can properly control the timing, the problem may not happen. Otherwise, there may need some way to solve the problem.
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Fig. 1.
Proposal 3: After PUCCH SCell change, the activation/deactivation state of new PUCCH SCell should be the same as state of the old PUCCH SCell.
In the current MAC spec, a SCell is initially deactivated on addition or after handover. If a PUCCH SCell follows the same rule, when a PUCCH SCell is added, any activated SCell in the same group will be deactivated. However, an eNB can add and then activate a SCell before configuring the SCell as a PUCCH SCell to avoid the problem. 
After handover, a PUCCH SCell can be initially deactivated as all other SCells are deactivated. From the above observation, the current MAC rule may still be applicable to a PUCCH SCell. If the current MAC spec is sufficient, we think we should stick with the current spec. 
Proposal 4: A PUCCH SCell should be initially deactivated on addition or after handover.

A PCell is always activated but a PUCCH SCell may be deactivated. When a PUCCH SCell is deactivated, if the PUCCH resource for the PUCCH SCell is not released, the eNB may not need to configure the PUCCH SCell with PUCCH resource when the PUCCH SCell is activated again. With the same reasoning, PUCCH resources for other SCells in the same group should not be released. 

Proposal 5: When a PUCCH SCell is deactivated, PUCCH resources for the PUCCH SCell and for other SCells in the same group should not be released.
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Conclusion

In conclusion, we have the following observations and proposals:

Proposal 1: Support SR on a PUCCH SCell.

Proposal 2: A deactivation timer should not be applied to a PUCCH SCell.
Proposal 3: After PUCCH SCell change, the activation/deactivation state of new PUCCH SCell should be the same as state of the old PUCCH SCell.
Proposal 4: A PUCCH SCell should be initially deactivated on addition or after handover.
Proposal 5: When a PUCCH SCell is deactivated, PUCCH resources for the PUCCH SCell and for other SCells in the same group should not be released.
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