3GPP TSG-RAN WG2 Meeting #77bis
R2- 121366
Jeju, South Korea, March 26 – 30, 2012
Agenda item
: 7.1.2.2
Source
: LG Electronics Inc.
Title
: Handling of the Timing Reference SCell Deactivation
Document for
: Discussion and Decision
1
Introduction

During the RAN2#76 meeting, it was agreed to use the SIB2-linked SCell where the RA was performed as timing reference for all UL SCells within the sTAG [1]. However, due to the nature of the implicit deactivation, the timing reference SCell can be undesirably deactivated when other SCells within the same sTAG still need a timing reference for UL transmissions.
In this contribution, we would like to share LGE’s view on the timing reference SCell with implicit deactivation. 
2
Discussion
For the timing reference SCell with the implicit deactivation, several alternatives were provided in the email discussion [2].
	Alternative 1 a. The UE should continue using the deactivated DL SCell as timing reference.
Alternative 1 b. The UE uses the activated SCell with smallest cell index in the same TAG as timing reference.
Alternative 1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.

Alternative 1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

Alternative 1 e. The UE uses the SCell where the latest (previous) RA procedure was performed.

Alternative 1 f. Do not allow to deactivation of the timing reference.

Alternative 1 g. Do not allow deactivation of the timing reference if there is other cell within the sTAG still activated.
Alternative 1 h. Always use the PCell as timing reference
Alternative 1 i. Do not allow implicit deactivation of the timing reference cell by the deactivation timer.


In this document, we try to categorize those alternatives into three categories according to their principle.
· Category 1

UE autonomous (dynamic) change of timing reference SCell
· Alternative 1b, 1c and 1e fall into this category.
· Category 2

UE autonomous suspension of UL transmissions of the concerned sTAG
· Alternative 1d falls into this category.
· Category 3

UE or network controlled disabling of deactivation for timing reference SCell
· Alternative 1a, 1f, 1g, 1h and 1i fall into this category
Category 1

Category 1 encourages that the UE autonomously and dynamically change the timing reference SCell. The alternatives in this category have benefits not to lose the throughput because the UL transmissions in the concerned sTAG can be continued. However, the alternatives in this category bring potential issues. For example, the uplink timing jump issue may bring the RAN4 requirements and increase the UE complexity. Also, due to the nature of the UE autonomous change, the eNB may have uncertainty in knowing the timing reference SCell selected by the UE and so could face with the difficulty in managing SCells. It should be noted that it was agreed that the SCell used as downlink timing reference must be known by the network.
Category 2

Category 2 allows the UE to stop the UL transmissions when the timing reference SCell is deactivated, and relies on the network control for change of the timing reference SCell. Though the alternatives in this category can avoid the UL transmissions without having the uplink timing reference, they introduce a new state on top of uplink timing state and activation/deactivation state in terms of the UL transmissions. Introduction of the new state, in general, increases UE complexity and specification changes.
Category 3

Category 3 is an attempt to remove the root of the identified (and potential) problems caused by the implicit deactivation of the timing reference SCell. Some alternatives in this category proposed to prohibit only the implicit deactivation of the timing reference SCell. It means that the power saving for the timing reference SCell is still achieved by the explicit deactivation command. However, the current specification does not allow to conditionally and selectively disable a certain SCell.
Considering that RAN2 is concerning only the error cases by the implicit deactivation and the explicit deactivation can be still used for power saving purpose which is a main motivation to use SCell activation/deactivation functionality, a way with category 3 is most straightforward.
Proposal1: to adopt category 3 (UE or network controlled disabling of deactivation for timing reference SCell)

Among the alternatives in category 3, 
Alternative 1a is not power efficient and introduces a new state in which the timing reference SCell in deactivation is maintained.

Alternative 1f is not power efficient because the timing reference SCell is never deactivated.

Alternative 1g seems acceptable, but it requires any means for the UE to keep the SCell activated while it is actually deactivated.

Alternative 1h is not reasonable because it is contrary to the reason why the multiple TA is introduced.
In alternative 1i, the implicit deactivation of the timing reference SCell is disabled by the network control. For example, the eNB indicates that the deactivation timer is switched off for a certain SCell that will desirably become the timing reference SCell. Then, the UE uses the SCell as the timing reference SCell and does not use the deactivation timer for the SCell.
In our view, alternative 1i is preferred in terms of power saving and simplicity.
Proposal 2: to adopt alternative 1i (Do not allow implicit deactivation of the timing reference cell by the deactivation timer)

3
Conclusion

In this contribution, we share LGE’s view on handling of the timing reference SCell deactivation and propose that that;

Proposal1: to take category 3 (UE or network controlled disabling of deactivation for timing reference SCell)

Proposal 2: to adopt alternative 1i (Do not allow implicit deactivation of the timing reference cell by the deactivation timer)
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