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1. Introduction
In Rel-10, only UL intra-band CA with single TA is supported, pathloss reference can be PCell or SIB2 linked DL CC which can be configured by eNB and timing reference is PCell. In Rel-11, with the introduction of multi-TA, timing reference and pathloss reference should be reconsidered. This contribution gives our consideration and preference on this issue.
2. Discussion
2.1. Timing Reference
One TAG may include more than one serving cells, and PUSCH&SRS transmission can be performed on more than one cell in the same TTI. For the TA value is per TAG, to achieve the same uplink timing on different cells in one TAG, the DL timing should be same. In addition, in PCell TAG, the DL timing locks on one cell. With same situation, the DL timing should be also fixed on one cell in SCell TAG.

Proposal 1: There should be only one DL timing reference cell in each TAG.

For RA is used to obtain the initial uplink timing, hence the timing reference for one TAG should be the reference timing used for preamble transmission. For preamble transmission in SCell TAG, there are two alternatives:
· Alt 1: PCell as timing reference of  SCell TAG
There is only one DL timing reference cell in UE as Rel-10, but the difference of DL timing between SCell TAG and PCell is a little large in some cases, which would impact the initial uplink timing.
· Alt 2: RA SCell of this SCell TAG
It is compatible with the legacy linkage for PRACH transmission, but it would introduce a kind of special SCell. 
The analysis between the above two alternatives is from the aspect of applicability in all multi-TA scenarios. In CA scenario#4, as in Figure-1, the downlink timing difference between PCell and SCell would be very large (i.e. 31.3us). If UE transmits preamble on SCell based on PCell’s downlink timing, it may cause the preamble out of the eNB’s detection window if preamble format 4 is used. Table-1 gives all the preamble formats. It can be seen that in preamble format 4 the CP length is 448Ts [2], eNB’s preamble detection window is about 15us, less than 31.3us. If UE transmits preamble of format 4 on SCell based on PCell timing, it would lead to RA failure since eNB cannot detect the preamble, and then no uplink transmission can be done in this SCell TAG. In addition, preamble format 4 is designed especially for the cell of small coverage, which could reduce the PRACH resource consumption effectively. Hence, preamble format 4 is very useful in RRH cell in CA scenario#4, and this preamble configuration cannot be prohibited. 
Table-1:  Random access preamble format
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Figure-1: CA scenario#4

Figure-2 gives an example of preamble detection based on different DL timing. TDRP and TDRS are the downlink timing point of PCell and SCell in UE separately; TURP and TURS  are the preamble receiving timing point based on PCell and SCell DL timing separately. It can be seen that the preamble transmitting based on PCell DL timing would be out of detection window in eNB.
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Figure-2: Example of preamble detection based on different DL timing
Based on the above analysis, to make sure all the preamble configurations could work well, we propose the timing reference for SCell is the RA SCell.

Proposal 2: For PRACH transmission, the DL timing reference CC is the SIB2-linked DL CC.
Proposal 3: RA SCell in one SCell TAG should be the timing reference cell of this SCell TAG.
2.2. Pathloss Reference Cell

In Rel-10, when a SCell is not interfered, the related pathloss reference configuration can be SIB2-linked, but when the SCell is interfered, PCell is configured as its pathloss reference cell. 

In Rel-11, the pathloss reference choice in the situation that SCell is not being interfered can be same as Rel-10. That is the SIB2-linked pathloss reference can also be adopted for a SCell which is not interfered in Rel-11 CA scenarios.
Proposal 4: The pathloss reference of SCell could be SIB2-linked.
The main point is which cell should be selected as the pathloss reference when a SCell is interfered. There are some restrictions on the pathloss reference cell selection:
1) Pathloss reference cell should belong to the same frequency band as the SCell.

From RAN4 LS [1], it is stated that the DL CC used for pathloss estimation should be in the same frequency band as the UL CC.  
2) Pathloss reference cell should have the same propagation environment as the SCell.

In CA scenario#4, the network elements are not co-sited, thus the downlink propagation environment from different network sites would be different, which would lead to different pathloss estimations.

The above restrictions are similar as the principles of TAG partitioning. Hence, it is reasonable to consider the SCell and its pathloss reference cell should belong to the same TAG.
Proposal 5: When the SCell is interfered, its pathloss reference can be from another SCell of the same SCell TAG.
3. Conclusion
Based on the analysis in section 2, we give two proposals as below:
Proposal 1: There should be only one DL timing reference cell in each TAG.

Proposal 2: For PRACH transmission, the DL timing reference CC is the SIB2-linked DL CC.
Proposal 3: RA SCell in one SCell TAG should be the timing reference cell of this SCell TAG.

Proposal 4: The pathloss reference of SCell could be SIB2-linked.
Proposal 5: When the SCell is interfered, its pathloss reference can be from another SCell of the same SCell TAG.
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