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1 Introduction

RAN1 has received the LS “LS on timing advance calculation using time difference measurement” [1] from RAN2. The LS outlines two solutions on how the UE could calculate the timing advance instead of using the approach of random access, which is the current working assumption in RAN2. The two highlighted schemes has in common that they rely on that the UE autonomously estimates the timing difference between primary cell and secondary cell(s).

Basic assumption for both schemes is that the propagation delay for UL and DL is the same on each carrier. Figure 1 illustrates the case when the two the carriers the UE aggregates have the same transmission time. The outlined solution would correspond to what can be achieved with scheme a) in [1]. From Figure 1 it is possible to conclude that

TAPcell = 2•TpropPcell
TAScell = 2•TpropPcell +2•TdiffPScell
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Figure 1: Same transmission timing for Pcell and Scell

Figure 2 illustrates the case when the primary cell and secondary cell have different transmission timing. The outlined solution would correspond to what can be achieved with scheme b) in [1]. From Figure 2 it is possible to conclude that
TAPcell = 2•TpropPcell
TAScell = 2•TpropPcell + 2•TdiffPScell + Tdiff
The value of Tdiff is not possible for the UE to derive so this value needs to be signalled to the UE for the UE to able to set a correct timing advance for the secondary cell.
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Figure 2: Different transmission timing for Pcell and Scell

The LS from RAN2 [1], address three questions to RAN1 which this contribution outlines answers to.
2 Discussion

The first question in [1] is:

RAN2 would also like to understand, and asks RAN1, whether the methods would be compatible with anticipated future environments such as CoMP.

How the system determines the TA has an effect on how well UL CoMP will function in the system. UL CoMP together with timing advance has been studied in [3]. In [3] two different schemes are compared. Scheme 1 assumes that the UE will be timing adjusted according to the anchor DL cell, i.e. the main UL and DL reception/transmission point is considered to be the same for the UE. This corresponds to the general assumption made with the schemes a) and b) that are outlined in [2] and [1], i.e. that the UL and DL is always at the same geographical point. Scheme 2 assumes that the UL timing is adjusted based on the closest reception point. If either scheme a) or b) in [1] is selected scheme 2 will not be possible to perform for UL CoMP.

In order to be able detect a UEs signal effectively in the base station the UE UL signal shall arrive around the starting point of the CP, this in order to handle multi-path delays. If the UEs signal arrives earlier than the starting point of the CP or later than the CP the UEs will be received with poor detection performance or not possible to receive at all. 

The conclusion in [3], is that 1/3 more UEs are eligible for UL CoMP if scheme 2 is used compared to scheme 1.

Proposed reply
It is RAN1 understanding that both a) and b) in [1] will severely limit the possibility of performing UL CoMP on a secondary cell. In order to support UL CoMP efficiently RAN1 prefers that RAN2 adopts the current working solution based on random access on secondary cells.

The second question in [1] is:

RAN2 would like to ask RAN1 and RAN4 if calculating timing advance by the methods (a) and (b) would meet the accuracy and robustness that would be required to allow the UE to perform time aligned uplink transmission on the SCells in any feasible deployment.

The question asked by RAN2 is mainly a RAN4 question as it is essentially up to RAN4 to define the appropriate requirements for either scheme a) or scheme b) if they are accepted. It is however observed that both scheme a) and scheme b) would require new accuracy requirements in RAN4. It is further observed that the inaccuracy will be larger with scheme a) and b) compared to the random acces based method. Because the basic assumption with scheme a) and scheme b) is that the UE will track the timing on both the Pcell and Scell to set the transmission time for Scell. Hence the inaccuracies in estimating the arrived DL signal on both the Pcell and Scell are added together. There are several other aspects as well that needs to be considered, which are addressed in [5].
Proposed reply

RAN1 understanding is that the question is mainly a RAN4 question as there will be need to define new requirements for scheme a) and scheme b) if either one of them are adopted. Therefore RAN1 prefers that RAN4 answers the question.
The third question in [1] is:

RAN2 would like to know whether, if RAN2 were to adopt a solution based on method (a) or (b) rather than the multiple RACH solution, RAN1 and RAN4 thinks that their work load for Rel-11 would be increased.

Independent of which of the three schemes are adopted, i.e. scheme a), scheme b) or the scheme based on random access RAN1 will need to do some work. The work will be to capture the adopted behaviour in the specification. If either scheme a) or scheme b) is adopted and it is found crucial that UL CoMP is supported in an efficient manner there will be work need in RAN1 to have different TA adjustment scheme in case UL CoMP is utilized together with CA with multiple timing advance. If however RAN2 adopts the random access based scheme, RAN1 do not see any impact on the UL CoMP work.

Proposed reply
RAN1 does not see any increase in workload for CA independent which of the three schemes is adopted, i.e. scheme a), scheme b) or the scheme based on random access. RAN1 however see a risk for an increase work load to support UL CoMP efficiently together with CA with multiple timing advance if either scheme a) or scheme b) is adopted over the random access based scheme.
3 Conclusion
This contribution discusses the LS [1] from RAN2. Based on the discussion in the contribution we propose that a reply LS is sent to RAN2 with the following answers to questions 2), 3) and 4).

2) It is RAN1 understanding that both a) and b) in [1] will severely limit the possibility of performing UL CoMP on a secondary cell. In order to support UL CoMP efficiently RAN1 prefers that RAN2 adopts the current working solution based on random access on secondary cells.

3) RAN1 understanding is that the question is mainly a RAN4 question as there will be need to define new requirements for scheme a) and scheme b) if either one of them is adopted. Therefore RAN1 prefers that RAN4 answers the question.

4) RAN1 does not see any increase in workload for CA independent which of the three schemes is adopted, i.e. scheme a), scheme b) or the scheme based on random access. RAN1 however see a risk for an increase work load to support UL CoMP efficiently together with CA with multiple timing advance if either scheme a) or scheme b) is adopted over the random access based scheme.
A draft LS reply with above answers is provided in [4].
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