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1   Introduction
In this document, we discuss the DL timing reference issue for Scell-only TAG 
2   Discussion
2.1   DL timing reference of a SCell TA group

DL timing reference is used for initial RA and UL timing adjustment. In Rel-10, the UE does Random Access Procedure on the PCell and then takes the PCell as the timing reference for preamble transmission and to adjust the uplink transmission timing of its PCell and SCells. The main reason for this choice is that the SCells may be deactivated or have poor channel quality, using the downlink timing of an SCell would raise the chance of error cases [1]. 

In multiple TAs, the UE needs do the Random Access procedure on an SCell in the SCell TA group to get the initial synchronization. Therefore one DL timing reference is required for the preamble transmission and the other UL transmission. Basically we can consider three options:
· Option 1: The PCell is used as the timing reference for the preamble and the other UL transmission. 

The main benefit of the option is no need to reselect the DL timing reference during the life time of the PCell. 

However, for multiple TAs scenarios, there would be up to 31.3us timing difference between the cell going through a RRH/repeater and the cell not going though  any RRH/repeater [2]. 


[image: image1.emf]UE1 UE2

Pcell

Scell

Tx on Pcell

Tx on Scell

Preamble from UE1 referring to Scell

Preamble from UE2 referring to Pcell

Big

 arrival timing 

difference

Up

 to

 

31.3us


Figure 2 the arrival timing of preambles

As shown in the figure [2], the UE1 not doing CA and UE2 doing carrier aggregation perform RA on the same cell from RRH at the same time. If the PCell from the macro eNB is chosen as the DL timing reference for the UE2, the initial TA adjustment will be very large. This looks like that the UE2 is very far away from the RRH, which will induce that the SCell from the RRH needs also be configured with a preamble format which supports the larger cell size. And the eNB has to cope with the possible large preamble arrival delay. Therefore it is better to limit the timing reference cell in the same TAG. 

· Option 2: Any activated SCell in the TAG can be chosen by UE for the timing reference. 

For the cells in one TAG, even the initial RA SCell possibly becomes not available, for example because of de-activation, removal or poor channel quality. Therefore the UE needs to change the DL timing reference to other cells. 

In multiple TAs, all Scells with configured UL in one SCell TA group should be received from the same transmission point i.e. all of them go through the same macro cell or the same repeater or RRH, the DL timing difference among these SCells in one TA group is trivial, so any one of them which is activated can be used as timing reference. 

Since the UE can autonomously reselect one, it is out of control of the network. The test case for the timing lock requirement is specified by referring to a certain cell, so another disadvantage of this option is that the test for Scell TAG timing lock is not same as the Pcell TAG. 
· Option 3: The configured pathloss reference cell is also used as the timing reference  

Since the UL cells in one TAG might be configured with different path loss reference, so this option would cause different timing reference for different cells in the same TAG. This violates the principle that all Cells in one TAG have the same UL transmission timing.
· Option 4: the timing reference is configured by the eNB. 

The option let the timing reference is fully under the eNB control. And it needs to add a new IE to configure the timing reference. 

If we assume the deactivated Scell is not suitable as timing reference, timing reference reconfiguration is always needed upon the reference cell is de-activated. Considering the activation/deactivation is relative frequent, it seems this options is not good from signalling overhead point of view
According to above discussion, the option 2 can work and is relative simple, so it is proposed:   
Proposal: Any activated SCell in the TAG can be chosen by UE autonomously as the timing reference for this TAG.
On top of this proposal, it may be good to have a rule for the choosing in the UE side, e.g. the activated SCell with smallest cell index in the same TAG is selected as DL timing reference for the TAG, so that it is clear for network which one would be chosen as timing reference cell and this may facilitate the timing lock test in RAN4 specification. 
3   Conclusion
In this contribution, we discuss the DL timing reference issue. We have the following proposal for the reference of a Scell-only TAG:

Proposal: Any activated SCell in the TAG can be chosen by UE autonomously as the timing reference for this TAG.
On top of this proposal, it could be further discussed if any rule (e.g. the activated SCell with smallest cell index in the same TAG is selected as DL timing reference for the TAG) is needed. 
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