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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.
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).
According to [2], UE is required to estimate the timing difference of the received signals on downlink between the serving cell and the target cell. In our understanding the UE should estimate the arrival timing of two cell signals separately after FFT operation. Given the single FFT assumption, the UE cannot estimate the timing difference under the asynchronous network scenario. So in our opinion, UE based TA RACH-less solution given in [2] would not be feasible.
For synchronous scenario, the accuracy of TA calculation needs further evaluation in RAN4, because 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: for Q1, the UE based TA calculation solution is not feasible under the asynchronous network given the single FFT implementation, and under the synchronous network the further system and link level evaluation is needed to determine whether or not the accuracy of the TA value calculated is sufficient.
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 2: 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 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)
Firstly, as discussed above for Question #1, it is difficult for UE to implement the timing difference estimation under the asynchronous network. 
Secondly, for asynchronous network the timing between two eNB-s vary with time. And eNB can obtain the timing offset by the schemes for synchronization scheme specified for SCE or by the scheme like the eNB based TA calculation solution given in [2]. But eNB needs to maintain the timing offset frequently, which increase the cost and overhead of network.
We do not think the UE based TA calculation solution under asynchronous network is feasible under current stage.

So for Question 3, we propose the following reply:

· Proposal 3: for Q3, similar to the reply to Q1, the UE based TA calculation solution is not feasible under the asynchronous network given the single FFT implementation and because of the complexity of BS to maintain the variable timing offset.

3.4   Question #4
The forth question is Is it feasible that the UE performs simultaneous reception from two intra-frequency cells in either synchronous or asynchronous network? (RAN4)
Like what we discussed for Q1, UE can perform simultaneous reception from two intra-frequency cells in synchronous network, but not in asynchronous network.
In RAN4 the demodulation performance requirements for CRS-IC, NAICS and CCH-IM were/are being discussed, where UE is required to receive the signals from two intra-frequency cells simultaneously. 
But under asynchronous network, due to the limitation of single FFT, UE cannot perform simultaneous reception from two intra-frequency cells.

So for Question 4, we propose the following reply:

· Proposal 4: for Q4, UE can perform simultaneous reception from two intra-frequency cells in synchronous network, but not in asynchronous network.
3.5   Question #5
The fifth question is 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.
For Case 1, there would be big impacts on RAN1 specifications, since UE needs to support uplink transmission to two cells on the same carriers simultaneously. One way is that in a single subframe UE will transmit two PUSCH-s to different cells on the same carrier, and the other way is that in one set of subframes UE will transmit to one cell and on the other set UE will transmit to the other.
For either way, the new RAN1 schemes including uplink scheduling, power control and etc need be specified. From RAN4 aspects, the new power control requirements need be studied based on RAN1 conclusion.

For Case 2, there would be less impact on RAN1, but at least the different power control needs be applied to PUSCH/PUCCH/SRS transmission to one intra-frequency cell and PRACH in the other intra-frequency cell respectively. And RAN4 will specify the corresponding requirements based on RAN1 conclusion of new scheme and new UE behaviour.
So for Question 5, we propose the following reply:

· Proposal 5: for Q5, the solution provided will have impact on RAN1, and RAN4 will discuss the corresponding RF requirements based on RAN1 conclusion, if needed.
Compared to the solution for intra-frequency cells, the inter-frequency cell based solution would have less impact on RAN1/RAN4 specifications by following the scheme specified for DC.
3.6   Summary
In sum, in current stage, what RAN4 can do is to evaluate the accuracy of UE based TA calculation under the synchronous network.
4   How to handle the evaluation
In WID for mobility enhancement [3], no RAN1 TU is requested and RAN4 RF TU rather than RRM TU is requested from Q3. So following the procedure, we propose to postpone the evaluation of accuracy of UE based TA calculation to the next meeting, and the TU request needs be updated.
5   Conclusions
In this contribution, we briefly analyze the issues related to five questions in LS [1]. We propose the following reply:

· Proposal 1: for Q1, the UE based TA calculation solution is not feasible under the asynchronous network given the single FFT implementation, and under the synchronous network the further system and link level evaluation is needed to determine whether or not the accuracy of the TA value calculated is sufficient.
· Proposal 2: 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 requirements.

· Proposal 3: for Q3, similar to the reply to Q1, the UE based TA calculation solution is not feasible under the asynchronous network given the single FFT implementation and because of the complexity of BS to maintain the variable timing offset.

· Proposal 4: for Q4, UE can perform simultaneous reception from two intra-frequency cells in synchronous network, but not in asynchronous network.
· Proposal 5: for Q5, the solution provided will have impact on RAN1, and RAN4 will discuss the corresponding RF requirements based on RAN1 conclusion, if needed.
In current stage, what RAN4 can do is to evaluate the accuracy of UE based TA calculation under the synchronous network. In WID for mobility enhancement [3], no RAN1 TU is requested and RAN4 RF TU rather than RRM TU is requested from Q3. So following the procedure, we propose to postpone the evaluation of accuracy of UE based TA calculation to the next meeting, and the TU request needs be updated.
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