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1 Introduction

According to the LS from RAN2 [1], RAN1 was requested to evaluate the two timing difference based TA calculation methods for SCell, as captured below:
	a. The UE is solely responsible for maintaining the timing advance for the SCell(s) based on the timing difference between the downlink reference signals of the PCell and the Scell(s). The network would not provide timing advance adjustments for these SCells.

b. The UE uses measurement of downlink timing difference as in (a) to replace RACH based time alignment for SCells and possibly also for periodic updating of timing advance for the SCell. In addition, the network can also provide time alignment adjustments for the SCell using Timing Advance MAC CEs.


RAN1 is supposed to provide advice on the following issues to RAN2 [1]:
	· RAN2 would also like to understand, and asks RAN1, whether the methods would be compatible with anticipated future environments such as CoMP.

· 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.  

· 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.


In response to RAN2’s requests, in this contribution we will focus on compatibility, accuracy as well as robustness of the timing difference based methods from RAN1’s perspective and provide our opinions on this issue. The above-mentioned options concerned by RAN2 are referred to as Alt-a and Alt-b, respectively.
2 Discussion
2.1 Accuracy issues
The accuracy of the timing difference based TA calculation methods largely depends on the UL/DL reciprocity, based on which the propagation delays from intra-band carriers are considered as sufficiently similar, so that the measured time difference from DL signals from different CCs can be used for deriving the UL TAs.
Nonetheless, the situation may change in Rel-11 CA deployment, where inter-band CA for UL CCs should be supported [3]. In that case, the frequency bands for the UL CCs may be far separated from those for the DL CCs. For example, operator may use the 2.6 GHz band for UL CC (PCC) and 700 MHz for DL CC (SCC), etc. Naturally, these far separated UL and DL CCs have significantly different radio characteristics, in terms of such as diffraction, penetration and reflection, etc., resulting in the fact that the propagation delays of UL and DL transmissions will be no longer similar or even comparable. Thus, it is potentially risky to solely rely on the TAs derived from the time difference, which are expected to be inaccurate. Moreover, for Alt-a, which is lack of network-oriented adjustments, the errors occurring in early calculations may propagate and the estimated values may diverge in the end.
Observation 1: If the UL and DL CCs are deployed in far separated frequency bands, respectively, the propagation delays from UL and DL signals will be different.

Note that a number of applications such as multi-shot SRS, orthogonal DMRS for cell-edge UEs and UL MIMO, which require high accuracy of timing alignments are under discussions for Rel-11 [4]. Since Alt-a has lower and unreliable TA estimation accuracy than Alt-b and the RACH based method, it should not be considered.
Concerning Alt-b, the network can issue TA adjustment commands, possibly in a periodic manner, for rectifying the could-be-severe estimation errors introduced by the UE-oriented calculations. However, chances that the UE loses UL synchronisation before the eNB sends TA adjustment command still exist.
Observation 2: In the context of in-terband CA, the timing difference based methods can result in severe error propagation issues in TA estimates, which can not be effectively tackled even through the assistance of the network.
2.2 Forward compatibility
It is foreseen in future releases that some new features and deployment scenarios, such as UL CoMP, orthogonal UL DMRS [4], would be introduced in order to enhance UL performance and/or to reduce Inter-Cell Interference (ICI). As a result, instead of the single cell TA adjustment mechanism inherited from Rel-8, a new inter-site or inter-cell TA adjustment scheme may be required for assisting in reduction of interference between adjacent sites/cells. More specifically, coordination of the TAs from multiple sites/cells may be needed for future releases.
In contrast to the DL timing difference based TA estimations, the RACH based method is a more straightforward and an accurate way to enable inter-site or inter-cell TA adjustment. Different sites or cells can exploit the RACH preamble to derive a network coordinated TA value by estimating the corresponding propagation delays for each point or cell, respectively. Apparently, the timing difference based method is not capable of achieving this.
Observation 3: Timing difference based methods are not capable of acquiring coordinated decisions between transmission points, which may be required in future releases.
2.3 RAN1 workload
Since the TA calculation based schemes largely depend on UE’s implementation, they impose much less standardisation efforts in RAN1 (though more work in RAN4 may be needed) comparing with the RACH based method. The latter may result in the following impacts on RAN1 specifications:

· possible involvement of parallel RACH transmissions;
· RACH in cross-carrier scheduling;
· PUCCH, PUSCH or SRS occurring at one CC when RACH occurring at another, etc.
Observation 4: The timing difference based methods require less RAN1 work than the RACH based method does.
3 Conclusion

In this contribution, we have discussed the various issues concerning the applicability of the timing difference based TA calculation schemes proposed for Rel-11 from RAN1 perspective. Compatibility, accuracy and specification impacts are analyzed.
Based on the above observations, our preference is that:
Proposal: It is suggested that RAN2 should keep its original agreement that RACH based method is applied for calculating the TAs on SCells.
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