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1
Introduction
Previous discussions on supporting multiple TA mainly focus on TA group configuration/reconfiguration and RA on SCell and up to now agreements have not been completely achieved. Considering that TA command transmission is a relatively independent issue, in this contribution we study TA command transmission and TA MAC CE format design.
2
Discussion
2.1 
TA command transmission
In LTE Rel-10 CA, TA command, i.e. TA MAC CE can be transmitted on PDSCH of PCell or any activated SCell. Rel-11 will follow the same principle to guarantee scheduling flexibility no matter what TA MAC CE format is adopted. That is to say, TA command for each TA group can be transmitted on any activated cell. In principle there are three options for transmitting TA command.

Option 1: TA values for all TA groups are contained in the same TA command.

Option 2: TA value for each TA group is transmitted in separate TA command.
Option 3: Multiple (partial or all) TA values are contained in the same TA command, e.g. TA values for TA groups with equal TA timer length can be transmitted together.

It was agreed at RAN2#75 meeting that separate TAT values for the different TA groups can be used [1]. Considering that TA commands should be delivered to UE before each TA timer expires to keep uplink synchronized, the TA command transmitting should adapt to the shortest TA timer among multiple TA groups in option 1. Hence option 1 will introduce extra overhead comparing with the other two options.  
In option 2, TA value for each TA group is transmitted separately. The merit of option 2 is that it is the most backward compatible with Rel-10 among the three options. However, option 2 may introduce extra MAC sub-header overhead comparing with option 1 if it is confirmed that more than 2 TA groups for single UE is not a rare case. Conversely, sub-header overhead is neglectable if it is decided that at most 2 TA groups are supported in Rel-11. 
In option 3, TA commands for certain TA groups can be transmitted together, e.g. TA groups with equal TA timer value. Obviously, option 3 can avoid the drawback of option 1. Furthermore, option 3 can optimize sub-header overhead comparing with option 2. Nonetheless, new TA MAC CE should be introduced for option 3.
Based on above analysis, we would like to propose: 
Proposal 1: Multiple TA values can be contained in the same TA command.
2.2 
TA MAC CE format
Assuming that option 3 is adopted for TA command transmission, next we will study the corresponding TA MAC CE format design.
The new introduced TA command is variable-sized, which may contain one or more TA values. Following the rule in MAC specification that using “L” field to indicate variable-sized MAC control element, the MAC sub-header for the newly introduced TA MAC CE should contain “L” field.
Proposal 2: The MAC sub-header for the newly introduced TA MAC CE should contain “L” field.
There are two reserved “R” bits for each byte in Rel-10 TA MAC CE, which can be used to associate TA groups with their corresponding TA values. At most four TA values can be indicated with two “R” bits. If it is agreed that more than four TA groups are not supported in Rel-11, two “R” bits are enough to indicate multiple TA values. 
Proposal 3: If it is agreed that no more than four TA groups are supported in Rel-11, using reserved “R” bits to indicate multiple TA values.
The corresponding TA MAC CE is depicted in Figure.1, in which case there are four TA groups.
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Figure 1: Extended TA MAC CE format 1
One UE can be configured with at most five cells in Rel-10. It is foreseeable that UE in Rel-11 will support no less than five cells. Considering the especial case, i.e. each cell belongs to a separate TA groups, two reserved “R” bits are not enough indicate more than four TA groups. So new TA MAC CE different from that in Figure.1 should be introduced.
In Rel-10, one-byte sized bitmap is used to indicate multiple cells in extended PHR MAC CE and SCell Activation/Deactivation MAC CE. The similar scheme can be used in TA MAC CE with each bit indicating the existence of TA value for each TA group. 
Proposal 4: If it is agreed that more than four TA groups are supported in Rel-11, using one-byte sized bitmap to indicate the existence of each TA value for each TA group.  
The corresponding TA MAC CE is depicted in Figure.2, in which case there are two TA groups.
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Figure 2: Extended TA MAC CE format 2
According to above analysis, extended TA MAC CE in Rel-11 is variable-sized, which is different from that in Rel-10. If the same LCID for TA MAC CE is reused for extended MAC CE, UE cannot identify if there is followed “F” field and “L” field in the MAC sub-header because Rel-11 UE can also be configured with single TA group. Therefore, it is necessary to introduce new LCID for extended TA MAC CE. 
Proposal 5: Introduce new LCID for extended TA MAC CE.
3
Conclusion
In this paper we have taken a detailed look at the possible ways of transmitting TA command and TA MAC CE format. Based on the analysis in the contribution we would like to propose:
Proposal 1: Multiple TA values can be contained in the same TA command.
Proposal 2: The MAC sub-header for the newly introduced TA MAC CE should contain “L” field.
Proposal 3: If it is agreed that no more than four TA groups are supported in Rel-11, using reserved “R” bits to indicate multiple TA values.
Proposal 4: If it is agreed that more than four TA groups are supported in Rel-11, using one-byte sized bitmap to indicate the existence of each TA value for each TA group.
Proposal 5: Introduce new LCID for extended TA MAC CE.
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