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1
Introduction
RAN1 has received an LS [1] from RAN2 asking questions about RACH-less handover and the operation where connection to the source eNB is maintained during handover. In this contribution we discuss questions targeted to RAN1.
2
Discussion
Regarding RACH-less handover two questions in the LS are intended to be answered by RAN1. Our views to those questions are the following

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)

A: UL transmissions need to be aligned so that subframe boundaries at the eNB are within cyclic prefix (normal CP is 4,7us, extended CP is 16,7us). The accuracy of the calculated TA should be comparable to the CP.  

UE based solutions require UE to measure timing difference of DL transmitted from source and target cell. For dual connectivity SSTD (SFN and subframe timing difference) measurement has been specified. SSTD includes subframe boundary offset reporting which is currently defined so that it covers timing difference values between 23us and 43us. SSTD-like measurement could be specified for measuring timing difference between intra-frequency cells. In case of asynchronous networks or very large cell sizes the reported timing difference should be [-500, 500] us but in case of synchronous networks and small/typical cell sizes the range of reported timing difference would not have to be larger than in current SSTD measurement. 

In eNB based solution accuracy depends on BW of the transmitted signal (and the channel conditions as described in 36.104). PRACH or SRS with BW > 6PRBs should be used to estimate timing accurately.
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)

A: Good starting point for power control can be obtained if pathloss to the target cell is estimated and current source cell f(i) value in the PC formula is used. In addition low MCS can be used in the first transmissions to the target cell. If the first transmission from the UE is not received at the target cell, eNB can request UE to increase tx power when scheduling retransmissions i.e. effectively realize power ramping operation.
Regarding make-before-break type of operation there is one question in the LS intended to be answered by RAN1. 

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

A: Make-before-break operation would mean operation similar to UL CA with multiple TA or dual connectivity-like operation within one CC. It should be studied whether UL CA or dual connectivity capable UE could support this kind of transmissions. Simultaneous UL transmissions to both source and target cells means that tx power need to be divided between the two cells. This could result in coverage problems. It should be studied whether current tx power control for dual connectivity is sufficient in this case. 
We think that some changes to the physical layer specifications may need to be done. Changes related to RACH-less handover are more straightforward (e.g. modification to SSTD measurement) but further studies are needed for make-before-break type of operation. It should be noted that currently RAN2, RAN3 and RAN4 have TU allocation for this work item but RAN1 does not have, so RAN1 cannot do detailed studies on these issues.
3
Conclusion
In this contribution we have provided our views to the RAN1 related questions in the RAN2 LS [1].
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