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Discussion
1. Introduction 

This contribution discusses certain issues regarding the RACH (Random Access Channel) [1] signal timing used in RAN4 simulations and eventually assumed for the eNB tests.  
The PRACH is transmitted by the UE when it is not yet time aligned with other UEs’ signal.  This is because at the time of PRACH transmission there had been no prior time adjustment commands received from the eNB.  Therefore the PRACH delay can be as much as the roundtrip signal propagation time between the eNB and the UE at the cell edge.  

These issues are well known and a long PRACH cyclic prefix and guard tones between the PRACH RBs and PUCCH/PUSCH RBs were added to manage the negative effects.  

In general, the choice of RACH signal delay in the eNB test has little impact; however, the choice of using zero PRACH delay creates some ambiguities discussed in this contribution. 
2. Discussion
According to the agreed simulation assumptions [2], the simulated PRACH signal has zero delay.  From the eNB perspective, this means that we model a UE that is very close to the eNB. 
The choice of zero delay can create some ambiguity because some eNB receiver models may or may not search for negative time hypotheses.  Of course, it might seem unreasonable to assume that negative delay occurs because the propagation delay is always positive; however, there can be eNB or UE time calibration errors that in effect cause negative delays.  
Correspondingly, the receiver time window hypothesis could be from zero to the PRACH CP length or it could be some small negative value to the PRACH CP length. 
From the simulation perspective, it could be ok to either include or exclude negative delays but if some simulation includes them and another doesn’t then there is a potential discrepancy.  When including negative time hypotheses, the probability of time detection errors in the simulations may increase.  According to the agreed assumptions, for AWGN a timing estimation error occur if the estimation error of the timing of the strongest path is larger than 1.04us.  For ETU70, an estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us system.  

2.1.  Simulation Assumptions
In order to remove the potential search time hypothesis ambiguity, it would’ve been better for alignment purposes to assume a definite positive PRACH delay.  In our simulation, we assumed the PRACH delay to be half the cyclic prefix length.  

This might have caused our simulation results to be somewhat worse than other company results. We cannot say for sure because we don’t know how the search time hypothesis is determined in the different simulators.  Anyway, since the simulation work has progressed, maybe keeping the current setup is ok as long as the assumed eNB behavior is clarified.   
2.2.  Test Conditions
For the general test requirement, it would be better to have a PRACH delay equal half the PRACH CP length or some other similar value instead of zero.  

Separately, it may be worthwhile to explore the possibility of adding a test with a small negative PRACH delay. As described earlier, this would test the case when a close by UE with a negative Tx-Rx time calibration error is trying to access the system.  As discussed in the next session, in the case of WCDMA, the UE calibration error can cause a negative PRACH delay of up to -911ns.  
2.3.  UE Requirement
In order to fully utilize the PRACH CP defined for the different burst formats, we rely on the UE Rx time and UE Tx time to be reasonably aligned.  To ensure this, it would be worthwhile to explore the need for adding a corresponding UE PRACH burst timing accuracy requirement in 36.133, similar to what is in 25.133.  

The Rx-Tx time difference is the result of digital as well as analog delays. While the digital delays can be well controlled, the analog delays depend on component part-to-part variations; therefore reducing the uncertainty below a certain limit could require expensive calibration.  
Considering the above, a requirement similar to WCDMA would be probably reasonable.  Since the WCDA requirement is ( 3.5 Chips, the equivalent LTE requirement would be 
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3. Conclusion
Issues related to PRACH signal reception timing were discussed.  The following suggestions were made: 

· In the eNB test, use a PRACH time offset equal to half the PRACH CP length
· Add a separate test with PRACH time offset of -900ns, or a different value if the LTE PRACH burst timing accuracy requirement will be different from WCDMA

· Consider adding section 7.3 “PRACH Burst timing accuracy” in 36.133
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