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1 Introduction
 In this contribution, we discuss some questions from the LS from RAN2 [1].
2 Background (excerpt from [1])
2.1 UE based TA calculation
 In [1], the main idea is to derive the TA for target eNB based on TA for source eNB. Further, reception timing of DL signal transmitted from source and target eNBs is considered for synchronous network, and the transmit timing difference between source and target eNBs is considered for asynchronous network. 
 Figure 1 shows the TA calculation method for synchronous network. In the figure, T1 and T2 denote the propagation delay from source eNB and target eNB to UE, respectively. Assuming the UL propagation delay is the same as the DL propagation delay, the relationship between the TAsource and T1 is:

TAsource =2*T1
Similarly, the relationship between the TAtarget and T2 is:

TAtarget = 2*T2
Then one UE can derive the target cell TA from the source cell TA by:
TAtarget = TAsource– 2 *ΔT
Where, ΔT =  T1 - T2. The formula is applied for both synchronous network and asynchronous network.
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Figure 1 Obtain TA in network (synchronous)
 Figure 2 shows ΔT calculation in asynchronous network. TAtarget = TAsource– 2 *ΔT is also applicable for asynchronous network. UE should calculate the ΔT according to not only the reception timing of DL signal from the two eNBs, but also the inherent timing offset between the two eNBs. The inherent timing offset between target eNB and source eNB is denoted by Td. It is claimed that the target eNB can obtain the value of Td e.g. by means of OAM and provide it to the UE in handover command.
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Figure 2 Obtain theΔT in asynchronous network
2.2 eNB based TA calculation

 The eNB based TA calculation is based on estimating TA using uplink control signal transmissions by the UE which are configured during the handover. The TA for target eNB can be calculated based on TA for source eNB and the measured TA at target eNB.
3 Discussions on LS (Q1, Q2 and Q5)
Q1: Would the accuracy of the TA value calculated according to the schemes in the attachment be sufficient for transmitting PUSCH/PUCCH/SRS at the target cell in either synchronous or asynchronous network?  (RAN1/RAN4)
In ideal case (e.g. if the network is perfectly synchronized), the TA value calculated according to the schemes may be applied. However, according to TS36.133, the cell phase synchronization requirement is up to 3us and most of cases is optional (i.e. no requirement). Therefore, the best scenario we can assume for the level of network synchronization is 3us. The accuracy according to the schemes in the LS will be limited to 3us for both synchronous and asynchronous network. Therefore, the TA value calculated according to the schemes in the LS is not sufficient and accurate enough for transmitting to the target cell for both synchronous and asynchronous networks. However, for handover to a small cell (e.g. <156.25m cell size), given the granularity of TA is 16*Ts (0.52us corresponding to 156.25m propagation) , UE may not need to apply for TA for transmitting PUSCH/PUCCH/SRS at the target cell. 
Q2: Assuming the TA value can be calculated accurately, would starting PUCCH/PUSCH/SRS transmission directly (i.e. without power ramping step) be feasible? (RAN1/RAN4)

According to the discussion in Q1, the calculation according to the schemes LS is not applicable for transmitting PUCCH/PUSCH/SRS directly. In TS36.213, In case when UE skips to transmit PRACH to target cell in small cell case, it may be possible to start PUCCH/PUSCH/SRS transmission directly without power ramping step. However, it would require further study and evaluation how much performance will be affected without power ramping step. 
Q5: Is it feasible that the UE performs simultaneous transmission to two intra-frequency cells in either synchronous or asynchronous network in the following two cases? (RAN1/RAN4)

Case 1: PUSCH/PUCCH/SRS to one intra-frequency cell and PUSCH/PUCCH/SRS/PRACH preamble to another intra-frequency cell

Case 2: PUSCH/PUCCH/SRS to one intra-frequency cell and PRACH preamble in the other intra-frequency cell

With a single baseband processing, it is difficult to perform simultaneous transmissions to two intra-frequency cells for both synchronous and asynchronous networks in the above two cases due to potentially different TA between source and target eNBs, in baseband perspective. If two baseband processing is applied, it may be possible to perform simultaneous transmissions in baseband perspective. However, it is foreseen whether or not it is feasible in RF perspective is up to RAN4.
4 Conclusion
This contribution discussed the questions (Q1, Q2 and Q5) from LS [1]. RAN1 is requested to discuss further based on the discussion in Section 3 and to send reply LS to RAN2.
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