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1 Introduction

The Rel-11 test cases for the UE Transmit Timing Accuracy Tests for SCell were introduced into TS36.133 in RAN4#67. The purpose of the test cases is “to verify that the UE is capable of following the frame timing change of the connected eNode B and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits” [1]. In this contribution, we discuss the issues with the requirements in the current test cases, and the options to solve the issues.

2 Discussion

For Rel-11 it was agreed that UE only intra-band CA with one TAG. Therefore, the test cases of UE Transmit Timing Accuracy Tests for SCell only have one Timing Advance Group (TAG), i.e., the primary TAG (pTAG), which includes both PCell and SCell. 

In the test descriptions, it requires the UE to adjust the uplink transmit timing for the SCell by following the corresponding downlink frame of the SCell, as defined in the following procedures:  

a) 
After a connection is set up with the SCell (Cell 2), the test system shall verify that the UE transmit timing offset is within NTA×TS   ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 2.

b) 
The test system adjusts the downlink transmit timing for the SCell (Cell 2) by +64(TS (approximately +2µs) compared to that in (a).

c) 
The test system shall verify that for Test 1 the adjustment step size and the adjustment rate shall be according to the requirements in clause 7.1.2 until the UE transmit timing offset is within NTA×TS  ± 12×TS with respect to the first detected path (in time) of the corresponding downlink frame of cell 2. Skip this step for Test 2.

d) 
The test system shall verify that the UE transmit timing offset stays within NTA×TS  ± 12×TS with respect to the first detected path  (in time) of the corresponding downlink frame of cell 2.

TS 36.213 (Sec 4.2.3) defines, however, that “Upon reception of a timing advance command for a TAG containing the primary cell, the UE shall adjust uplink transmission timing for PUCCH/PUSCH/SRS of the primary cell based on the received timing advance command. The UL transmission timing for PUSCH/SRS of a secondary cell is the same as the primary cell if the secondary cell and the primary cell belong to the same TAG.” In another word, TS 36.213 defines clearly that the UE should not have different SCell UL Tx timing other than the PCell UL Tx timing. Since PCell UL Tx timing is adjusted based on the PCell DL frame, the UE should not make SCell UL Tx timing based on SCell’s DL frame. 

Similarly, TS 36.133 (Sec 7.1.1) also defines that “In pTAG, UE shall use the PCell as the reference cell for deriving the UE transmit timing for cells in the pTAG.” In another word, the UE should not use SCell as the reference cell for deriving the UE transmits timing for any cell in pTAG, including SCell.

Based on the discussion, the test procedure and requirements currently defined in TS 36.133 for UE Transmit Timing Accuracy Tests for SCell are not correct.
Considering that Rel-11 only supports uplink intra-band contiguous CA with one pTAG, we may have the following options to make the corrections:
· Option 1a: Remove the test cases because: a) Rel-11 only support one TAG; and current test case is not defined correctly;  b) SCell UL transmit timing is the same as the PCell UL transmit timing; and c) PCell UL transmit timing can be tested with existing test cases;

· Option 1b: Modify the test cases to verify if the SCell UL Tx timing follows the PCell DL frame as the same as the PCell UL Tx timing when the PCell and SCell are in the same TAG;

For Rel-12, multiple TAGs will be supported. Thus, we may also have some options for correcting the test cases:
· Option 2a: Modify the current test cases to verify if the SCell UL Tx timing follows the PCell DL frame (just as the same as the PCell UL Tx timing) when the PCell and SCell are in the same TAG;

· Option 2b: Modify the current test cases to verify if the SCell UL Tx timing follows the SCell DL frame when the PCell and SCell are in different TAGs;

· Option 2c: Modify the current test cases to verify if the SCell UL Tx timing follows the PCell DL frame (just as the same as the PCell UL Tx timing) when the PCell and SCell are in the same TAG; And, add another test cases for verify if the SCell UL Tx timing follows the SCell DL frame when the PCell and SCell are in different TAGs
3 Summary 

We discussed the issues with Rel-11 test cases for the UE Transmit Timing Accuracy Tests for SCell, which incorrectly requires the UE to adjust SCell UL transmit timing by following the SCell DL frame when the SCell and PCell are in the same TAG. We listed the options for solving the issues for Rel-11 and Rel-12: 

For the changes in 36.133 for Rel-11, we may have two options to fix the issues with the test cases:

· Option 1a: Remove the test cases because: a) Rel-11 only support one TAG; and current test case is not defined correctly;  b) SCell UL transmit timing is the same as the PCell UL transmit timing; and c) PCell UL transmit timing can be tested with existing test cases;

· Option 1b: Modify the test cases to verify if the SCell UL Tx timing follows the PCell DL frame as the same as the PCell UL Tx timing when the PCell and SCell are in the same TAG;

For the changes in 36.133 for Rel-12, it is expected that multiple TAGs will be supported. Therefore, we may also have following options on how to introduce the test cases.
· Option 2a: Modify the current test cases to verify if the SCell UL Tx timing follows the PCell DL frame (just as the same as the PCell UL Tx timing) when the PCell and SCell are in the same TAG;

· Option 2b: Modify the current test cases to verify if the SCell UL Tx timing follows the SCell DL frame when the PCell and SCell are in different TAGs;

· Option 2c: Modify the current test cases to verify if the SCell UL Tx timing follows the PCell DL frame (just as the same as the PCell UL Tx timing) when the PCell and SCell are in the same TAG; And, add another test cases for verify if the SCell UL Tx timing follows the SCell DL frame when the PCell and SCell are in different TAGs
Our preference is Option 1b for Rel-11 and Option 2c for Rel-12.
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