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1. Introduction
During RAN2 #56, a discussion took place regarding UE mobility in the RRC_Connected state resulting in an LS to RAN1 asking a number of questions regarding UE uplink time synchronization at the target cell during LTE handover [1]. In this contribution, we provide answers and outline our views on the questions raised in the RAN2 LS.
2. Discussion
In the following section, the text quoted from the LS is marked in blue.

Question 1:

For which cell sizes can the timing advance value be set to a fixed value?

Response & Discussion:

Disabled time control may be feasible in some picocells and microcells. Assuming that the uplink time control accuracy is a fraction of the CP duration in the range of +/-1.04 us or +/-0.52 us, the maximum cell range that can be covered with a fixed TA (TA=0) is 156m (ISD = 234) and 78m (ISD = 117) respectively. Under the assumption that the timing is based on the first direct path. In case of birth-death propagation conditions or when the first path is below a detection threshold the fixed TA (DL-based) and disabled time control may be not be applicable. Furthermore, RAN1 has not fully studied whether there should be a separate set of time alignment control parameters for the long CP e.g. relaxed absolute accuracy.
Question 2:

Is it possible to reuse the former timing advance value in the case that the antenna location is the same (i.e. intra ENodeB handover)?

Response & Discussion:

Yes, the procedure of updating a TA value is considered for inter-eNode B handover.
Question 3:

Is it possible that the UE calculates the TA of the target cell based on the TA of the source cell, measurements from the target cell and the known timing difference between source and target cell?

Response & Discussion:
Again, RAN1 does not see any fundamental problems with this. The increased system complexity can be seen as a drawback of the method.
Additionally, RAN1 would like to point out that the described handover mechanisms resemble GERAN synchronized and pseudo-synchronized handovers, described in TS 45.010. Several noteworthy items related to these mechanisms are presented in the Annex A of TS 45.010, e.g., handling of exceptional cases.
The TA at the target cell can be calculated without the use of the non-synchronized RACH procedure as follows:
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where SFN denotes either transmit or receive DL radio frame timing in the source or target cell.
The UE must know the difference in transmit timing between the source and target cell, some methods to achieve this are:
· Tight inter-site synchronization (
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), but the working assumption is that it should be possible to operate E-UTRAN (unicast) without inter-eNode B synchronization
· In case of non-synchronized sites, possible alternatives of deriving the TX timing difference are:
· Measure the TX timing difference via E-UTRAN
· Measure the TX timing difference over-the-air
However, the feasibility of the above methods is within the scope of RAN3 and RAN4 respectively.
Question 4:

Under which conditions is it possible for the target cell to estimate the timing advance based on UE transmissions to the source cells.

Response & Discussion:

RAN1 doesn’t see this as a feasible solution. As an example of the difficulties, to obtain the estimate, the target cell should know the UE UL resource allocations in the source cell and the target cell could not allocate the corresponding resources to any other UE. Moreover, the uplink timing and power at the target cell are inaccurate. In the end, the non-synchronized RACH for initial timing estimation is more efficient solution.
3. Conclusion
In this contribution, we have provided our views on some of the synchronized handover issues raised in LS R1-070003. We propose to take into account the answers when responding to RAN2.
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