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1. Introduction
In the past meetings RAN2 sent out two LS to RAN1/4/3. One is LS on the feasibility of mobility enhancement solutions [1] and the other is LS on the evaluation of simultaneous transmission and reception [2]. In [1] five questions were raised on feasibility of mobility enhancement solutions. There were contributions [3,4] in RAN4#79 and also online and offline discussions. In reply LS [3] RAN4 asked clarification on Q1. 
In the last RAN2 meeting there was progress on mobility enhancement and LS [2] was sent to RAN4 that Q4 and Q5 in [1] are no longer needed to be answered.
In this contribution, we provided our views on the questions related to RACH-less handover solution. 
2. Discussion
In the LS [1] RAN2 asked questions related to the RACH-less solution(s) in [5] regarding TA accuracy.
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)
The  UE based TA calculation are depicted as in Figure 1 in [5].
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Figure-1 Obtain the TA in network

According to Figure 1 the target cell TA can be calculation as in equation (1).
TAT = TAS -2(T1-T2)                          (1)
It can be further detailed as below.
TAT = TAs - 2[(TDRS-TDTS) - (TDRT-TDTT)] = TAs - 2[(TDRS-TDRT) - (TDTS-TDTT)]                 (2)
T1 and T2 denote the propagation delay from source cell and target cell to UE respectively. TAS and TAT denote the timing advance for source cell and target cell respectively. TDRP and TDRS denote UE reception time difference of source cell and target cell respectively. TDRP and TDRS denote BS transmission alignment uncertainty of source cell and target cell respectively.
The current TA requirements include the accuracy requirements of UE initial transmission and timing adjustment requirements etc. The timing adjustment requirements of target cell would be the same as source cell no matter how the initial TA is obtained. To evaluate whether the UE based TA calculation is sufficient for UL transmission it needs to analyse if the accuracy of TA for target cell can meet the initial transmission requirement.
First of all it can be seen from equation (2) that the accuracy of target cell timing advance is related to accuracy of source cell timing advance with extra uncertainty introduced by UE reception time difference and BS transmission time alignment. It is obviously the accuracy of target cell TA is worse than the source cell as uncertainty is added on top of source cell TA. 
In RACH based schemes initial TA is signalled by BS with step size of 16Ts, so the accuracy of source cell TAs is ±8Ts due to quantization error.

 TDRS-TDRT is the UE reception time difference of source cell and target cell. The estimation error needs to be studied by simulation in RAN4. If we look at the UE Rx-Tx time difference requirements where the measurement is based on PRS, the accuracy is ±9Ts at Es/Iot >= -6dB. For CRS based measurement the accuracy would degrade as the density of CRS is lower than PRS. It is reasonable to assume that the accuracy of UE reception time difference estimation is less than ±9Ts.
TDTS-TDTT is the BS transmission alignment uncertainty of source cell and target cell. It is not very clear what the BS transmission alignment uncertainty of synchronous network. It depends on the network deployment. For TDD deployment, the synchronization requirement is 3us. For inter frequency carrier aggregation the BS transmission alignment requirement is 1.3us.  If we take 3us into consideration then BS transmission alignment uncertainty would be ±92Ts. Even if for 1.3us the uncertainty would be ±40Ts. In asynchronous network the BS transmission difference is assumed to be signaled by BS. However there still would be uncertainty of the signaled BS transmission difference which is unknown.
Further more, it was pointed out in [5] that if/how the downlink/uplink imbalance can affect the accuracy of TA calculation. The DL/UL propagation delay difference is not easy to evaluate. It would introduce some extra uncertainty but in general it would be small. It is not considered in below TA accuracy calculation.
In summary the accuracy of target cell TAT is that the accuracy of UE reception time difference (±9Ts) and the uncertainty of BS transmission alignment (±40Ts / ±92Ts) are added on top of the accuracy of source cell TAs (±8Ts). It is ±57Ts / ±109Ts in total. 
Based on above analysis the accuracy of the RACH less based TA calculation can not fulfil the current requirement. If the RACH less scheme is to be used then the requirement of initial TA needs to be relaxed. Current requirement is ±8Ts and it seems a lot relaxation is needed. It needs simulation campaign which would take several meetings to evaluate how much relaxation could be made and whether the relaxation of requirement would work 
In the discussion of multiple TA in carrier aggregation similar evaluations have been made. In the response LS [7] following agreements were captured. The same observations were concluded.
Based on contributions from several companies on achievable accuracy, RAN4 has concluded that timing advance method (a) would be insufficient to meet the accuracy requirements for uplink transmission on Scells in any feasible deployment. There is no agreement on whether the achievable accuracy and robustness is insufficient for method (b).
Therefore following proposal is present.
Proposal 1: The accuracy of the RACH less based TA calculation can not fulfil the current requirement. It needs simulation campaign which would take several meetings to evaluate how much relaxation could be made and whether the relaxation of requirements would work.
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)

Power control procedures of UL transmission including power ramp up during RACH access and TPC during transmission is defined in RAN1. It needs study in RAN1 whether UE could start UL transmission without power ramp up during RACH. From procedure view it seems UE can start UL transmission with initial power setting P0 and adjust the transmission power by TPC procedure. It may introduce some delay as no power ramp up during RACH access.
Proposal 2: It is up to RAN1 to decide whether UE could start UL transmission without power ramp up during RACH procedures.
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)
It is point out in [5] that the target eNB can obtain the value of eNB transmission time difference e.g. by means of OAM and provide it to the UE in handover command. There are no requirements regarding this scheme and without details RAN4 can not know whether this estimation would be accurate for the calculation of TA. Maybe RAN3 could provide more details on this aspect.
Furthermore, even if the BS transmission time difference can be accurately estimated the accuracy of target cell TA based on RACH less solution still cannot fulfil current requirement due to the UE reception time difference estimation error as analysed in section of answer to Q1.
Proposal 3: Even if the BS transmission time difference can be accurately estimated the accuracy of target cell TA based on RACH less solution still cannot fulfil current requirement due to the UE reception time difference estimation error.
3. Conclusion
In this contribution, we provided our views on the questions related to RACH-less handover solution. Following proposals are present.
Proposal 1: The accuracy of the RACH less based TA calculation can not fulfil the current requirement. It needs simulation campaign which would take several meetings to evaluate how much relaxation could be made and whether the relaxation of requirements would work.
Proposal 2: It is up to RAN1 to decide whether UE could start UL transmission without power ramp up during RACH procedures.

Proposal 3: Even if the BS transmission time difference can be accurately estimated the accuracy of target cell TA based on RACH less solution still cannot fulfil current requirement due to the UE reception time difference estimation error.
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