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1 Introduction

For Rel-8 3GPP specifications [2] and [3] specify how the UE interprets timing advance values.  A Rel-8/9 Timing Advance Command provided in the Random Access Response or in a Timing Advance Command MAC control element shall be applied as specified in [2] and [3].

Specifically, 36.213 [2], Section 4.2.3 states:

In case of random access response, 11-bit timing advance command [8], TA,  indicates NTA values by index values of  TA = 0, 1, 2, ..., 1282, where actual amount of the time alignment is given by NTA = TA (16. NTA is defined in [3].

In other cases, 6-bit timing advance command [8], TA, indicates adjustment of the current NTA value, NTA,old, to the new NTA value, NTA,new, by index values of TA = 0, 1, 2,..., 63, where NTA,new = NTA,old + (TA (31)(16. Here, adjustment of NTA  value by a positive or a negative amount indicates advancing or delaying the uplink transmission timing by a given amount respectively.
On top of above Rel-8/9 behaviour RAN2 decided [1] that for Rel-10 carrier aggregation the Timing Advance Command received in a Random Access Response is relative to the downlink timing of the PCell  (PCC) and timing adjustments received in a Timing Advance Command MAC control element are relative to the current uplink transmission timing.

In this contribution we describe how the uplink transmission timing should be handled at the physical layer in case of carrier aggregation.

2 Discussion

2.1 Transmission Timing for Uplink PCC

Rel-8/9 behaviour together with RAN2’s decision to apply a Timing Advance Command received in a Random Access Response relative to the PCell (PCC) downlink timing imply there is no change for the downlink/uplink PCC pair, i.e. Rel-8/9 behaviour directly applies to uplink PCC. 

2.2 Transmission Timing for Uplink SCC

An eNB can at any time decide to configure a UE with an additional secondary serving cell (SCell). Before any transmission can be performed on the corresponding uplink SCC its transmission timing needs to be aligned with the transmission timing of the uplink PCC.

Proposal 1: Before uplink transmissions can be started on an uplink SCC its initial transmission timing needs to be aligned with the transmission timing of the uplink PCC.

Any Timing Advance Command received after this initial timing alignment needs now also to be applied to the uplink SCC. More specifically, a Timing Advance Command received in a Random Access Response is applied relative to the downlink timing of the DL PCC, even for the SCC. Even though random access can only performed on the PCC it is important to apply the received Timing Advance Command even to the uplink SCC since otherwise the uplink transmission timings diverge. 

A timing advance received in a Timing Advance Command MAC control element is applied relative to the current uplink transmission timing of the uplink SCC.

Proposal 2: After the transmission timing of an uplink SCC has been initially aligned with the transmission timing of the uplink PCC subsequent Timing Advance Commands are also applied to uplink SCC. 
· A Timing Advance Command received in a Random Access Response is applied relative to the downlink timing of the DL PCC.
· A timing advance received in a Timing Advance Command MAC control element is applied relative to the current uplink transmission timing of the uplink SCC.
3 Conclusion
In this contribution we have analyzed how Timing Advance Commands should be applied to uplink SCC. We propose

Proposal 1: Before uplink transmissions can be started on an uplink SCC its initial transmission timing needs to be aligned with the transmission timing of the uplink PCC.

Proposal 2: After the transmission timing of an uplink SCC has been initially aligned with the transmission timing of the uplink PCC subsequent Timing Advance Commands are also applied to uplink SCC. 
· A Timing Advance Command received in a Random Access Response is applied relative to the downlink timing of the DL PCC.
· A timing advance received in a Timing Advance Command MAC control element is applied relative to the current uplink transmission timing of the uplink SCC.
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