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TDoc. 250/99 was presented at the last TSG RAN WG4 (Kista, May 10th -12th) as a last minute input on the system scenario calculation to determine the ACLR.

It suggests that an ACLR value of 30 dB for the UE is acceptable from a system performance perspective. A decision was not taken in the meeting as especially operators requested time to digest the information presented.

In the following some comments on the analysis are given.

In my understanding the "additional assumption" that UE ACS = UE ACLR is not an assumption, but the "solution" of the analysis.  It ensures that in the examples given, the downlink is dropped before the uplink causes a too strong interference.  It is even true that this "assumption" renders the value of ACLR = ACS irrelevant: The analysis only proves that with this coupling of ACLR and ACS the uplink problem (interference from user B to microcell A) does not exist, WHATEVER the value of ACLR.

The more detailed analysis Johan has made shows the "solution" is slightly more complicated. The uplink problem is "solved" if:

ACSUE < ACLRUE  + (PTX BTS – PTX UE) + (Ref. Sensitivity UE – Ref. Sensitivity BTS) + (CLup – CLdown) + (data rate down  - data rate up).

(I hope all signs are correct.)

This more complicated and more correct analysis in his worst5 case interference levels then gives a 6 dB noise rise in system A, or, in other words, the problem would be "solved" by making the ACS 6 dB lower than the ACLR. Again only the DIFFERENCE between ACS and ACLR is of importance in this direction of the analysis, NOT the absolute value.

Please do not interpret this as a request from my side to lower the ACS!

It is then however necessary to look at the other direction, to verify whether or not this also has an acceptable performance.

Microcell A, transmitting at 30 dBm, with an ACS of 30 dB, and an MCL of 53 dB, causes a received interference level of –53 dBm  (at 5 MHz  offset) or –63 dBm (for 10 MHz). This is clearly an unacceptably high level, that will create a large "dead zone" for UE of network B around a microcell if network A. Even assuming only a 20% load in the microcell, the interference levels are too high at –60 and –70 dBm respectively. Telia has correctly pointed out that with operators installing microcells close to traffic hot spots, the likelihood of UE at or close to the MCL is far higher than based on uniform distribution over area assumptions.

In this "dead zone" a UE of network B will not work, or have (significantly) reduced performance both for idle and connected mode. Please also recall the analysis of Lucent in TDoc. TSG RAN WG4 #3 125/99 (Tokyo) which shows this not only to be a problem for stationary UE, but can lead to frequent dropped calls for moving UE. Microcells with antennas installed close to streets at MCL, and in passing the BTS antenna CL is likely to always get close to the MCL, and  the highway scenario of the Lucent input, are very realistic scenarios as operators will reuse existing (2nd generation) antenna sites.  For an operator this is not a UE with a problem, but a dissatisfied customer. And customers are used to reasonably high quality GSM networks!! 

For a macrocell assuming 43 dBm (20 W) and 75 dB MCL, using 30 dB ACS gives – 62 dBm.  For the highway scenario with macrocell antennas next to the highway, this is likely to lead to dropped calls.

This shows that the ACS should be significantly higher than 30 dB to avoid the problems for the downlink. And as the relation between ACS and ACLR went into the analysis for the uplink, this means that the ACLR needs to be significantly higher than 30 dB as well.

This in my opinion justifies asking for an ACLR of 35 dB for 21 dBm UE, being the highest value feasible at present according to manufacturers analysis presented in Kista, but with the intention to increase this value when a progress in state of the art technology allows this. This would need to be reviewed regularly.

This contribution also shows that ACLR and ACS should be decided together. I therefore invite input from the UE manufacturers on the limits UE implementation considerations put on the value of ACS.

I also realise that practical limits on ACS and ACLR in the UE, as shown, will not solve all problems in networks, and that these need to be (can only be) solved in networks. These solutions do require further study. 

A desensing of microBTS, or accepting a higher noise rise for microBTS are likely to form part of the solution. Another part of the solution that needs to be studied is whether handovers can help safe connections, i.e. reducing the number of unhappy customers. This may be easier from the microcell layer if we assume a macrocell is always present. And this last assumption is not likely correct for the highway scenario!

