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1   Introduction
In RAN2 meeting #93bis, one LS [1] was sent to RAN4 to trigger the evaluation on the solutions for mobility enhancement. In this contribution, we will analyze the feasibility of those solutions and try to provide the initial answers to all the questions in LS.
2   Questions in LS

The following questions are raised by RAN2:

RAN2 would like to ask RAN1, RAN3 and RAN4 to help RAN2 evaluate the feasibility of the mobility enhancement solutions which were raised as “Solution 1: RACH-less handover” and “Solution 2: Maintaining Source eNB Connection during Handover” in TR 36.881. For the RACH-less solution, the details of TA calculation can be found in the attachment.

Questions related to the RACH-less solution(s) as described in the attachment:

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)

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)

Q3: In the UE based TA calculation, would the timing offset between source and target eNBs in asynchronous case be acquired by the target eNB and would this estimation be accurate for the calculation of TA? (RAN3/RAN4)

Questions related to the make-before-break solution(s):

Q4: Is it feasible that the UE performs simultaneous reception from two intra-frequency cells in either synchronous or asynchronous network? (RAN4)

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.

According to the discussion in the RAN2#94 meeting, RAN2 agreed to remove the potential solutions which require excessive UE capabilities of simultaneous reception/transmission from/to two intra-frequency cells and send another LS to RAN4 [4]. Thus questions Q4 and Q5 asked in the previous LS [1] do not have to be answered.
3   Discussion
3.1   Question #1
The first question is 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).
The RACH-less handover solution mentioned in the attachment of [1] is specified in TS36.881 section 8.3.1. The solution of RACH-less handover can be introduced when the source cell, the target cell and the UE are synchronized. In a synchronized network, it is assumed that subframe boundary between the source cell and target cell are aligned. One option is that at a mutually agreed time (e.g. SFN), the UE switches from source cell to target cell, without requiring random access procedure. Another option is that the UE follows the legacy handover procedure but skips the RACH related steps. A RACH attempt procedure during handovers typically takes ~10~12 ms. An average handover procedure takes ~40~50 ms to complete. Eliminating ~10~12 ms of RACH delay during a handover procedure can significantly reduce the data interruption during handovers and improve the user experience.
One of the main purposes of RACH procedure during HO is to obtain target cell TA. In absence of RACH procedure, the UE may be able to obtain the target cell TA without explicit TA command when the source cell and the target cell are time synchronized. As illustrated in the following Figure (Figure 8.X.2-1 in TS36.811 section 8.3.1), the UE first obtains the DL propagation delay difference between the source cell and the target cell (i.e., T1-T2). 
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Figure 1 Obtain target cell TA

Assuming the UL propagation delay is the same as the DL propagation delay, the UE can derive the target cell TA from the source cell TA by: 
TAtarget = TAsource – 2 (T1 – T2)
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Where, TAtarget denotes the TA to be acquired for target eNB. TAsource is current TA for source eNB. T1 and T2 denote the propagation delay from source eNB and target eNB to UE, respectively. Let’s sayΔT =  T1 - T2. Therefore, RAN4 need to investigate the accuracy of TAtarget before answer Question #1. The inaccuracy here comprises two parts, which come from estimation error of TAsource and ΔT respectively. 
However, there is no any requirement for estimation error of TAsource, which caused by the Rx-Tx time difference inaccuracy at eNB side. A possible simple way to handle this is to reuse the corresponding requirement at UE side, given that it’s reasonable to assume that an eNB could have better implementation than an UE.
Meanwhile, for the accuracy ofΔT, the estimation performance varies with the operating SNRs of either serving cell or targeting cell. Like what RAN4 did for RSTD evaluation, both system and link-level evaluation is needed to determine the accuracy of TA values calculated.

Proposal 1: further system and link level evaluation is needed to determine the accuracy level of TAtarget_error.
As illustrated in the TS36.881, UE will perform PUSCH/PUCCH/SRS at target cell using TAtarget. However, in our understanding whether TAtarget is sufficient or not should be evaluated from demodulation perspective.
Proposal 2: whether TAtarget_error is sufficient or not shall be evaluated from demodulation aspect.
3.2   Question #2
The second question is 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)
As discussed in RAN2, "The initial value of PUSCH transmission power control is based on PRACH preamble power and total power ramp. If PRACH procedure is removed, power control in PUSCH should be modified. The impact in uplink power control needs to be studied by RAN1".
We agree the view above. RAN1 may need study the new power control schemes for uplink transmission to finalize the handover from the coverage and other aspects. The new UE behaviours would be specified to adjust the transmission power.Otherwise the handover could not be completed. Based on RAN1 decision, RAN4 will discuss the new RF and/or new RRM requirements.

So for Question 2, we propose the following reply:
Proposal 3: for Q2, RAN1 should first discuss the new power control and new UE behaviour firstly, and based on RAN1 decision RAN4 will discuss the new RF and/or new RRM and/or demodulation requirements.
3.3   Question #3
The third question is In the UE based TA calculation, would the timing offset between source and target eNBs in asynchronous case be acquired by the target eNB and would this estimation be accurate for the calculation of TA? (RAN3/RAN4)
As illustrated in equation (1), TAtarget contains the propagation delay T1 and T2. In our understanding, T1 and T2 are not only caused by the distance difference, but also include the time offset between SeNB and TeNB. To be more specific, they should refer to TOA of the same subframe #. Therefore, equation (1) is applicable for both synchronous and asynchronous network. So we can have following proposal:
Proposal 4: for Q3, in the UE based TA calculation, the timing offset between source and target eNBs has already been covered by T1 – T2, regardless it’s a synchronous network or not. Therefore it is not necessary for target eNB to have this knowledge.
3.4   Summary
In sum, in current stage, what RAN4 can do is to evaluate the accuracy of UE based TA calculation and then evaluate whether TAtarget_error is sufficient from demodulation aspect.
4   Conclusions
In this contribution, we briefly analyze the issues related to five questions in LS [1]. We propose the following reply:

Proposal 1: further system and link level evaluation is needed to determine the accuracy level of TAtarget_error.
Proposal 2: whether TAtarget_error is sufficient or not shall be evaluated from demodulation aspect.
Proposal 3: for Q2, RAN1 should first discuss the new power control and new UE behaviour firstly, and based on RAN1 decision RAN4 will discuss the new RF and/or new RRM and/or demodulation requirements.

Proposal 4: for Q3, in the UE based TA calculation, the timing offset between source and target eNBs has already been covered by T1 – T2, regardless it’s a synchronous network or not. Therefore it is not necessary for target eNB to have this knowledge.
In current stage, what RAN4 can do is to evaluate the accuracy of UE based TA calculation under the synchronous network. 
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