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Discussion and decision 
1 Introduction 
In RAN2#76 meeting, it was agreed that the SIB2-linked SCell where the RA was performed is used as timing reference for all UL SCells in the sTAG (RA-solution). However it was decided that the error cases identified still need further discussions. 

In RAN2#77 meeting, two error cases identified were:
Error case 1: The timing reference cell is deactivated

Error case 2: What should happen when a Random Access procedure is performed on an SCell in an SCell-only TA group and the SCell performing the Random Access is not the current timing reference cell.

Potential solutions discussed during the last meeting for error case 1 are:

1 a. The UE should continue using the deactivated DL SCell as timing reference.

1 b. The UE uses the activated SCell with smallest cell index in the same TAG as timing reference.

1 c. Always use the activated SCell with smallest cell index in the same TAG as timing reference, i.e., not the SIB2 linked DL SCell where RA was performed.

1 d. The UE suspends any uplink transmission in this TA group until the network has triggered another RA (no timing reference).

1 e. The UE uses the SCell where the latest (previous) RA procedure was performed.

1 f. Do not allow to deactivation of the timing reference.

Potential solutions discussed during the last meeting for error case 2 are: 

2 a. Suspend all UL transmission in this TA group until MSG2 has been received and TA applied.

2 b. Continue UL transmission with previous timing reference until MSG2 has been received and TA applied.

In this contribution, we present our views on the solutions for error case 1 and error case 2.
2 Discussions on Error Case 1
Error case 1 does not exist if the timing reference cell is defined as the activated SCell with the smallest ServCellIndex in the sTAG (Alt 1c), as illustrated in Figure 1. We remark that once an activated SCell is selected as the reference cell, the reference cell does not need to be changed even if another SCell with an even smaller ServCellIndex is added to the sTAG and activated. Only in case the current timing reference cell is deactivated/deconfigured or if there is a change in the TAG such that a new reference cell is needed, the UE can simply selects a new timing reference cell using the same rule. This has the benefit of reducing the frequency of reference cell change,
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Figure 1: Timing Reference cell is the activated SCell with the smallest ServCellIndex.
It has been argued that Error Case 1 may be a corner case, as such it happens rarely. However, it is not correct to assume that it is always fine to keep a reference cell activated. This is because a reference cell may become unreliable due to temporary fading experienced by the SCell channel or by deterioration of the long term channel condition which may happen abruptly, e.g. due to a femto cell operating on the same carrier frequency being turned on.  As a result, it is appropriate that the SCell be deactivated by the UE through the expiry of the SCell deactivation timer or by the network via deactivation MAC CE. It should be noted that the other SCell(s) within the same sTAG may not experience the same channel condition as the timing reference cell and may be available to serve as an alternative reference cell. In addition, the eNB could also deactivate a UE’s SCell to perform load balancing or to empty a cell from all UEs and thereby achieve power savings.

Moreover, we don’t prefer the other alternatives to resolve error case 1 for reasons below:

Alt 1a: It leads to more stringent DL timing tracking for deactivated SCell, effectively creating a new SCell state. There is significant impact to the UE and significant standardisation effort is required.
Alt 1b: While this can work, it is our view that Alt 1c is the more optimal/simpler approach.
Alt 1d: Suspension of uplink transmission in the TA group results in loss in UL throughput and disruption to UL service. The network also cannot deactivate a cell in a flexible manner.

Alt 1e: This alternative raises more questions such as what if the previous SCell has been deactivated/deconfigured or doesn’t exist.

Alt 1f: This alternative can cause DL performance degradation and UL interference if the SCell that acts as the reference cell should be deactivated (by the UE or the network) for good reason, e.g. the SCell is suffering from poor channel condition as explained previously. How to ensure the SCell cannot be deactivated is also unclear and is certain to result in more specification impact.
It has been mentioned that Alt 1c may suffer from the “timing jump” problem. In our view, any potential DL timing difference between two cells is mainly caused by TAE of the two cells, defined to be the maximum of 1.3us by RAN4 for interband CA, 130ns for intra-band contiguous CA. Note that the cells belonging to the same TAG should have the same propagation delays. If the propagation delays are significantly different, then the two cells shouldn’t be grouped in the same TAG in the first place. Hence, propagation delay difference does not contribute to the “timing jump”.
An effective way to handle up to 1.3us timing jump is to simply reuse the existing UE autonomous timing adjustment procedure defined in Sec 7.1.2 of TS 36.133, while the UE is waiting for a TAC from the network. According to the procedure, the max timing change is just 2*Ts= 65.1ns for >=10MHz per 200ms. Note that RAN4 test case (Sec A7.1.1.2 of TS36.133) tests UE timing adjustment for 2us DL timing change, which is more than enough to cover the scenario considered here.
In short, our proposals are as follows:
Proposal 1: If timing reference does not exist previously, the SCell used as timing reference is the activated SCell with the lowest ServCellIndex.
Proposal 2:  The timing reference cell is changed if the current timing reference cell is deactivated/deconfigured. The SCell used as the new timing reference is the activated SCell with the lowest ServCellIndex.
Proposal 3: Upon timing reference cell change, the UE applies the timing adjustment procedure as defined in Sec 7.1.2 of TS36.133.
3 Discussions on Error Case 2
Another benefit of Alt 1c is that Error Case 2 does not need to be addressed if Alt 1c is adopted.

Proposal 4: Error Case 2 doesn’t exist if Alt 1c is adopted.
4 Conclusions
Alt 1c: “Always use the activated SCell with smallest cell index in the same TAG as timing reference” can effectively address the error cases caused by the RA-solution. 

Our detailed proposals are as follows:

Proposal 1: If timing reference does not exist previously, the SCell used as timing reference is the activated SCell with the lowest ServCellIndex.

Proposal 2:  The timing reference cell is changed if the current timing reference cell is deactivated/deconfigured. The SCell used as the new timing reference is the activated SCell with the lowest ServCellIndex.

Proposal 3: Upon timing reference cell change, the UE applies the timing adjustment procedure as defined in Sec 7.1.2 of TS36.133. 
Proposal 4: Error Case 2 doesn’t exist if Alt 1c is adopted.
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