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1
Introduction
In RAN4#79 meeting in Nanjing RAN4 received an LS from RAN2 in [1]. The LS was updated in [2] and the questions 4 and 5 from the original LS are no longer to be considered. In this paper, we discuss the remaining questions 1-3 in the original LS [1]. 
2
Discussion
The remaining questions in the LS to be discussed in RAN4 are:

Questions related to the RACH-less solution(s):

· 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)

In general and before discussing each question we need to remember that all discussions relates to per-cell measurements and accuracy, and does as such not set any requirements on the network synchronization as such. If we e.g. consider intra-eNB handover or HO to a cell on another carrier but part of planned CA usage there are some basic assumptions that can be used. E.g. for intra-eNB HO the currently used TA can be assumed to be re-used in target cell. HO to a potential SCell potentially used in CA re-use of current TA should also be possible.

For such scenarios the RACH-less HO solution should as such already be possible without any additional measurements – except for the missing support e.g. in RAN2.

Observation 1: RACH-less HO principle would already be possible under certain condition if supported by signalling.

When it comes to RACH-less HO for other scenarios, it would also be good to discuss whether the intention is to focus on small cells – e.g. where no TA would be required or is the intention to analyse feasibility also including e.g. macro cells?

2.1 Discussion related to questions 1 – 3
2.1.1 Question 1
· 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)

Related to question 1, we need to consider both UE solution and eNB options. The accuracy of the TA in the target cell would depend on accuracy of the UE measurement of DL timing difference between the serving and target cell as well as the accuracy of the network synchronization. The DL timing difference measurement for UE could be specified in 36.214 and the accuracy requirements of the measurement could be specified in 36.133. What needs to be defined in RAN4 is the measurement accuracy such that the combined network accuracy and UE measurement accuracy is within a given requirement. Our current thinking here is that this should be within the CP.

Regarding network synchronization, we think that accurate enough synchronization is possible. For example in case of CA, time alignment accuracy is specified to be better than 260ns. It would in the end, be a network implementation decision to determine whether the combined accuracy of UE measurement and network synchronization is good enough for RACH-less handover. This would e.g. depend on serving and target cell and deployment.
Observation 2: It is feasible, to accurately calculate the TA value at least for some scenarios.
Observation 3: It can be left for network to determine when it is feasible to accurately enough calculate the TA.

In order for the network to estimate the timing accurately at the target cell from the signal transmitted by the UE, the UE transmitted signal needs to be occupy wide enough PRB allocation. Resources used for timing measurement should be selected so that collisions with other transmission in the target cell are minimized. Both of these issues can be handled by network implementation. As pointed out in [4], there may be delay between timing measurement and the handover command and in high mobility case, this could be a problem that would need further study in RAN2 and RAN4.

2.1.2 Question 2

· 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)

Currently PRACH based power ramping is not always used before PUCCH/PUSCH/SRS transmission. E.g. in case of UL CA without multiple TA, when new UL SCell is configured for the UE, PUSCH/PUCCH/SRS transmissions in that cell start directly without power ramping step. 
The first PUSCH/PUCCH/SRS in the target cell can be configured to use power control parameters and pathloss of the target cell. 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
Observation 4: It is feasible to start PUCCH/PUSCH/SRS transmission directly based on the calculated TA value.
2.1.3 Question 3

· 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)

In asynchronous networks there is no assumptions or requirements concerning inter-cell or inter-eNB synchronisation [3]. Therefore, the network has no information of the timing offset between the different cells and thereby not between the serving and the target cells.
As the network does not have any inter-cell timing information, the UE based TA calculation is as such not feasible in asynchronous networks.

Observation 5: UE based TA calculation is as such not feasible in asynchronous networks.
3
Conclusion
In this paper, we have discussed the LS from RAN2 in [1]. As the questions 4 and 5 from the original LS are no longer relevant we have discussed the remaining questions 1-3 in the original LS. Our observations based on the discussion and related to 3 questions are as follows:

Observation 1: RACH-less HO principle would already be possible under certain condition if supported by signalling.

Question 1:

Observation 2: It is feasible, to accurately calculate the TA value at least for some scenarios.

Observation 3: It can be left for network to determine when it is feasible to accurately enough calculate the TA.

Question 2:

Observation 4: It is feasible to start PUCCH/PUSCH/SRS transmission directly based on the calculated TA value.

Question 3:

Observation 5: UE based TA calculation is as such not feasible in asynchronous networks.
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