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1
Introduction
In the recent RAN4 meetings, UL timing adjustment requirements have been discussed and studied. Not only a lot of simulation results, but also studies on feasibility and requirement scenarios have been presented in the RAN4 group. In RAN4 #48, R4-082057 questioned the testability and necessities on the UL timing adjustment requirements [1]. This contribution provides our views on the issues raised by R4-082057. 
2 Discussion

Our views on issues raised by R4-082057 are listed below:

Complex test setup

It is true that UL timing adjustment requirements would increase the test equipment to some extent, and it has already been discussed in the e-mail reflector and off line in the RAN4 group. However, there have not been any strong objections from test equipment vendors. It means that it would be feasible.
Furthermore, it should be noted that some increase of testing complexity would be inevitable, because LTE is an evolved system. One of enhancements in LTE is “Orthogonality in UL”, which was not achieved in WCDMA. Therefore, it would be natural that testing complexity increases by verifying whether such enhanced features correctly work or not. If testing complexity would be significantly high, we should try to find alternative for such verification instead of removing the requirements.
Necessities from a performance viewpoint
It is true that the impact of a timing misalignment of up to 3 us or so does not result in any noticeable performance difference, as discussed in R4-082057. However, the motivation of UL timing adjustment requirements is to verify UL timing adjustment performance when received path timing shifts by more than 4 us. Actually, if eNB does not transmit any timing advance command in the current simulation scenario, throughput performance would significantly degrade as shown in Figure 1. It is noted that it includes the performance when UL timing alignment is maintained, because the UE is in sync in the regions near “t = 0”. It means that throughput degradation due to UL timing misalignment would be more significant. 
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Figure 1
R4-082057 also pointed out that the ability of the BS to correctly estimate the timing of a UE could be verified in the PRACH detection requirements. In the PRACH detection, however, eNB estimate the timing of a UE instantaneously, while the intention of the UL timing adjustment requirements is to verify the ability of the BS to correctly follow up the timing of a moving UE. Therefore, we believe that we could not replace the UL timing adjustment requirements with the PRACH detection requirements.
Home Node B scenario
In R4-082057, it was pointed out that the UL timing adjustment functionality should not be mandated for Home Node B. We agree that this would be reasonable. Actually, other requirements, such as ETU 300 and PRACH burst format 1-3, would also be unnecessary from a Home Node B scenario point of view. However, we believe that we should study Home Node B requirements separately because it is clearly stated in Section 4.2, 36.104 that “The requirements in this specification apply to Base Stations intended for general-purpose” [2].
3 Conclusions

In this contribution, we provided our views on the issues raised by R4-082057. We believe that UL timing adjustment requirements should be necessary in order to ensure UL orthogonality, which is one of the key features in LTE UL. 
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