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1.
Introduction
In response to RAN2 LS “RAN2 status on carrier aggregation design” in R4-092432, RAN4 notes that separate timing advance per component carrier is required in scenarios with frequency selective repeaters, non-collocated sites for remote radio units and uplink CoMP [1]. In all these scenarios, the propagation time for the most significant signal is different on separate component carriers since different physical locations are used in separate component carriers for transmitting, repeating or receiving the signal.

In LS on timing advance for carrier aggregation in LTE-A [2] to RAN1, RAN2 foresees some added complexity in maintaining multiple timing advance values. Thus, RAN2 requests RAN1 to asses the relevance of aforementioned scenarios. On the LS, RAN2 asks also if there can be some grouping of carriers that share the same timing advance. On this contribution, these questions are considered, thus, providing input to the corresponding LS response.
2.
Discussion
First we identify that component carrier specific timing advance implies two separate cases:

· In the case 1, component carriers with separate TA are configured to an UE. Thus, multiple TAs need to be maintained. 
· In the case 2, component carriers with separate TAare not simultaneously configured to an UE.  However, UE is reallocated between component carriers with separate TAs. In this case, TA may need to be updated at the component carrier reconfiguration, but there is no need to maintain multiple TAs. 
We note that the first case with multiple TAs has larger impact on the system complexity than the second case with single TA. In the following, we consider the relevance of the scenarios identified by RAN4 mainly from the viewpoint of the first case. We also expect that multiple component carriers are mainly configured for UEs with frequent and considerable traffic and without large pathloss.  
We expect that only rarely an UE would need to be configured simultaneously on multiple component carriers with repeaters on part of component carriers. Thus from our viewpoint, the scenario with repeaters is not really relevant for maintaining multiple TAs. Nevertheless, we see that further considerations may be needed if reasonable justifications for the repeater scenario can be shown.
In the case of non-collocated sites, the distance between radio units needs to be in order of 100 m or above to require separate TA values. We see such deployments rare, especially when such widely spaced radio units are used to support the same cell. Thus, we do not see it as a relevant scenario for component carrier aggregation.  
Inter-site UL CoMP may have impact on TA while intra-site (i.e. between sectors) UL CoMP has typically no impact on TA.  We see that inter-site UL CoMP benefits mostly UEs on cell edge and, thus, cell edge UEs are most likely assigned for such UL CoMP. However, cell edge UEs are not usually scheduled with large bandwidth allocations. Thus, there is hardly ever need to aggregate the bandwidth over multiple component carriers for these UEs. 
In brief, we do not see any relevant scenarios that would require maintaining multiple TA for separate component carriers. We see that support of  case 2, i.e., TA update at the CC reconfiguration, is sufficient, if scenarios requiring separate TA per component carrier are agreed to be relevant. We also see that contiguous/non-contiguous CC provides reasonable base for grouping. In other words, same TA value could be used within contiguous component carriers, and  if non-contiguous component carriers are configured to UE, they can be configured to have either the same or separate TAs. 

3.
Conclusions
In this contribution, the scenarios requiring separate timing advance values per component carrier and their relevance were discussed. It is proposed that following conclusions are taken into account when drafting the corresponding LS response:

Component carrier specific timing advance implies two separate cases: 

· Case 1: CCs with separate TAs are configured to an UE, multiple TAs need to be maintained. 

· Case 2: UE is reallocated between CCs with separate TAs. In this case, TA needs to be updated at the CC reconfiguration, but there is no need to maintain multiple TAs. 

We do not see the scenarios requiring separate TA per CC really relevant for Case 1, i.e., maintaining multiple TAs. We see that support of  Case 2 is sufficient, if the repeater scenario requiring separate TA per component carrier is agreed to be relevant. We also see that contiguous/non-contiguous CC is a reasonable base for TA grouping. In other words, same TA is within contiguous CCs, and  if non-contiguous CCs are configured to UE, they can be configured to have either the same or separate TAs. 
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