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1   Introduction
For the TAT and TA group management, the following agreements have been obtained in last RAN2 meeting:

·  Will go for solution with one TAT per TAG

·  Will enable usage of separate values for the different TAG's
· We need to support TAG change except for Pcell.
However the detail for the TA group configuration and reconfiguration procedure is still open. In this document, several options and the comparison of them are provided. 
2   Discussion
2.1   TA group configuration
The scenario #4 (RRH) and #5 (repeater) are the main multiple TAs deployment scenario.  In scenario #2 and #3, 2%-3% cases may require multiple TAs.  
· For scenario o #2 and #3, in most cases only one TAG is needed. so initially, the eNB can configure all cell in one TAG 

· For scenario #4, the transmission point of SCell is known by the eNB in advance. Therefore based on whether the added Scell is from the same transmission point with the existing cells, the TA group can be configured initially when the new SCell is added.  
· For scenario #5, the SCell may be transmitted from the eNB or the repeater. The eNB cannot exactly know whether multiple TAs is needed.  From the eNB implementation point of view, either the eNB can configure the SCell into one new TA group if the the eNB cannot exactly know whether multiple TAs is needed for one new SCell. Or the eNB can also configure the SCell into one existing TA group blindly, but prevent any UL transmission before making sure the TAG configuration is correct.
As a summary, the eNB can initially configure the TA group of one newly added SCell according to the deployment. 
In principle, either the RRC reconfiguration message or the MAC CE can be used for initial configuration of the mapping between the SCell and the TA group.  But the RRC signaling is preferred due to:
· This initial TAG configuration is already know by the network upon the SCell is added

· It is more backward compatible, since in rel10 we assume all SCell belong to the same TAG including Pcell upon it is added.

· The TAT related to one TAG is configured by RRC signaling, so it is convenient to configured TAG by RRC signaling as well, especially when a new TAG would be created for a newly added SCell.

· RRC signalling has the least specification impact
Observation 1: The eNB can initially configure the TA group of one newly added SCell according to the deployment, and the RRC signalling has the least specification impact for the TA group initial configuration.

2.2   TA group reconfiguration
Either RRC signaling or MAC signaling can be used for TA group reconfiguration, some simple analyses of them are provided:
· Option 1: the TA group is reconfigured by RRC message
Pros of option1:

· It is quite simple
· It is align with initial configuration case
· We assume the TAT would SCell-only TAG would be configured by RRC signalling, then TAT configuration can go along with the TAG reconfiguration if a new TAG is created.
Cons of option1:
· More delay comparing the MAC signalling.

· Since the TA is maintained in MAC layer, more interaction between RRC and MAC is needed

Even though there is about 15ms more delay of RRC signaling, but this delay should be acceptable comparing the time for TAG change detection. 
· Option 2: the TA group is reconfigured by MAC signalling
Considering the cons of option1, it is proposed that MAC layer signaling is used for TAG reconfiguration [1][2]. In general, using the MAC signaling means lower delay and less cross-layer interaction, but on the other hand, it means the separated configuration of TAT and TAG, the coordination between them should be further considered to make sure the TAT value is available when a TAG starts to work. In detail, the MAC signaling could be a new MAC CE or an extended MAC CE.
· Option 2.1 An extended/modified RAR

[image: image1]
The corresponding procedure would like the figure above.  The scenarios of TAG change are discussed in [3]. In some scenarios the RA procedure is not needed for TAG reconfiguration, e.g. for Scenario 3, the TA difference of two set serving cells in on TAG are getting apart but can be visible in the eNB’s detection windows. 

 The cons of option2.1:
· RA procedure is always needed for TAG reconfiguration.

· The change of RAR message format is needed, this is not good since RAR is broadcast-like message

· Since the updated TA used in UE is not known by eNB, we are not sure if the eNB can make the TAG decision only based on the detection of the preamble.
· Separate TAG initial configuration and reconfiguration procedure, more RA procedure would be caused if it is also used for initial TAG configuration
· Option 2.2 A new dedicated MAC CE 

The new dedicated  MAC CE can be used for both initial TAG configuration and TAG reconfiguration, as long as the eNB assure that the UE have successfully received the dedicated TA group configuration MAC CE before the eNB sends the SCell activation MAC CE. But this would restrict the MAC scheduling.
· Option 2.3 An extended SCell activation MAC CE

[image: image2]
A new MAC CE is introduced with Scell activation/deactivation information and the TAG information together. The corresponding procedure would like the figure above. 

With this option, the scheduling restriction of option 2.2 can be avoided. Since the TA would not be used before the SCell is activated. And it can be used for initial configuration as well since the TAG information is no needed before the Scell is activated.
3   Conclusion
According to the analysis in section2, Regarding TAG configuration and reconfiguration procedure, the RRC signalling is slightly preferred. If the MAC signalling is used, the extended MAC CE with activation/deactivation and TAG configuration together is preferable. 
Proposal 1: RRC message is used for the TA group (re)configuration.
In rel10, there is not TAG configuration IE in RRC signaling, but we assume all SCell and Pcell are belong the same TAG, for backward compatibility, it is proposed:

Proposal 2: The newly added SCell belongs to the TAG including the PCell if the TAG ID is not indicated in the RRC reconfiguration message 

Since the TAG change of Pcell is not supported, we propose:

Proposal 3: The Index of the TAG including Pcell is fixed as “0”
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