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I. Introduction 

Two ITU-R new reports on FDD-TDD coexistence were attached in the LS (Tdoc R4-021593) from ITU-R 8F:

–  8F/TEMP/361 (Draft new Report ITU-R M.[IMT.MITIGATION])

–  8F/623, Attachment 7.12  (IMT.COEXT) (Rev. 1 to Document 8F/TEMP/232)

It was stated in the LS Tdoc R-4021593 that RAN4 is kindly asked to check consistency between IMT.MITIGATION and the 3GPP material and, if needed, to comment as appropriate. It was requested at last Ran_4 meeting to check and comment the two ITU-R reports from 3GPP technical specification point of view.

The objectives of this paper are to summarize the comments to the two ITU-R reports for Ran_4 discussion and consideration.

II. FDD and TDD co-existence (ITU doc 8F/623 (IMT.COEXT)

· Most of UTRA-FDD and UTRA-TDD system parameters, such as Tx power, ACS, Blocking levels, etc., for Wide Area BS in macrocellular scenario, used in the sharing study are in line with the UTRA system parameter values in the core technical specifications TS25.104 for UTRA-FDD BS, TS25.101 for UTRA-FDD UE, TS25.105 for UTRA-TDD BS, TS25.102 for UTRA-TDD UE. 

· The network system characteristics parameters, such as antenna height, antenna gain, cell size, etc. are in line with the RF scenarios defined in the 3GPP technical report TR25.942.  

· The BS parameters for UTRA-TDD 1.28 Mcps option are very different from those used for UTRA-FDD and UTRA-TDD 3.84 Mcps  option. For example, the TS-SCDMA BS Tx power for Macro, Micro, Pico are much smaller than those of FDD and wide band TDD, the values can be found in the table 2 of the reference document [2]. The consequence of these differences in BS parameters would be that the sharing study results between LCR-TDD and UTRA-FDD are more optimistic. These optimistic results are reflected in the section 5. The required further isolation between Narrow band TDD (TD-SCDMA) and FDD is much smaller than that between Wide band TDD and FDD. 

· This sharing study was performed before the completion of UTRA-FDD and UTRA-TDD BS classifications. So in the sharing study, the Wide Area BS noise floor and reference sensitivity have been used for both FDD and TDD micro BS and pico BS parameters. The consequence of this utilisation of BS parameters would be that the sharing study results are pessimistic for micro cell and pico cell scenarios. But from the sections 4 & 5, it seems the most critical interference problem is between FDD macro-BS and TDD macro-BS. It is a not big problem between FDD micro BS and TDD micro-BS or FDD pico-BS and TDD pico BS. 

· The study was concentrated on the interference and required further isolation between TDD BS and FDD BS. Monte-carlo simulations were performed in order to evaluate the capacity loss for the co-existence between TDD and FDD. But the BS blocking effects due to the small BS (FDD/TDD) to UE (TDD/FDD) MCL in micro cell and pico cell scenarios were not analysed.

· For the co-location of FDD and TDD, the conclusions of this study report are in line with the 3GPP TR25.942 [4] and the core specifications TS25.104 and TS25.105. The problem comes from the absence of guard band between UTRA-FDD and UTRA-TDD. Additional isolation is required, as stated in TS25.104 : “The current state-of-the-art technology does not allow a single generic solution for co-location with UTRA-TDD on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [4].”. The scenario of co-existence between FDD and TDD for macro cell scenario was described and studied in the technical report TR25.942, but further study seems necessary on the co-existence of FDD and TDD in micro cell and pico cell scenarios with the BS performance specified in release 5 specification for TDD LA BS and release 6 for MR and LA BS. 

III. Interference mitigating techniques (ITU doc 8F/TEMP/361 Draft IMT.MITIGATION)

· Generally speaking, this report is very interesting, it contains lots of information concerning the radio site engineering solutions for reducing the interferences between UTRA-FDD and UTRA-TDD in co-existence and in co-location
· The radio site engineering solutions proposed in this report should be of more interest for network engineering engineers than for standard bodies. It is difficult to take into account the proposed radio, site engineering solutions in the future new standards, since the proposed solutions are very specific, but not generic enough. In fact, the actual 3GPP specifications have covered these site engineering solutions in a general way. For example, the actual 3GPP specifications TS25.104, has stated clearly that “The current state-of-the-art technology does not allow a single generic solution for co-location with UTRA-TDD on adjacent frequencies for 30dB BS-BS minimum coupling loss. Further information and analysis for this scenario can be found in TR 25.942 [4].”. Additional isolation techniques can be found in TR25.942.  We can say that the different interference mitigating techniques proposed in this ITU-R PDNR(Preliminary Draft New Report) are the possible radio site engineering solutions to obtain the required additional isolation for making the co-location or co-existence of UTRA-FDD and UTRA-TDD easier.
· Some of the interference mitigating techniques proposed are traditional radio site engineering techniques, such as antenna space separation in order to get the required additional isolation. Some of the proposed interference mitigating techniques are new advanced solutions, such as adaptive antenna. Each solution has its advantage, but also its limitation and constraint. For example, 

· The solution on depolarisation is interesting, but this may become only a paper exercise for several reasons : i) In urban area, most of UMTS sites are installed by using cross-polarized antenna which are +-45° in order to saving number of antennas to be installed;  ii) When Rx and/or Tx diversity is used with cross-polarized antenna, it will be difficult to use this interference prevention solution without doubling the number of antennae per site
.

· The adaptive antenna can bring very high theoretical efficiency in interference mitigation. However, such techniques are often impractical to implement from installation point of view, especially in urban area.  The difficulty of UMTS deployment is to find the radio site, so the reuse of the existing sites (GSM sites and friendly sites) is the cost-effective solution. Many other operational constraints in site engineering will prevent the use of advanced antennas to improve radio performance. 
· This report has stated all the positive aspects of different antenna and site engineering solutions for interference mitigation, but little indication and few analysis on cost and constraint was given from network deployment operational point of view.

· Different interference mitigating techniques can reduce the interference and bring some additional isolation. But in most of cases, a single solution may not be enough for the required additional isolation. For example, the section 5.2.4 indicates that the utilisation of adaptive antenna technology can reduce the safe distance from 9 km to 5 km. It is better, but still insufficient.
· The UTRA-TDD BS out of band emissions characteristics given in the section 5.3.1.1 of the report are not in line with the 3GPP core specification TS25.105.

· The statement in section 5.3 of the report tried to say that the FDD BS blocking levels for the band TDD 1900-1920 MHz should be better than the minimum requirement of specification (-40 dBm). But the proposed BS Rx filter rejection is almost linear with a slope of 5 dB/5MHz, the reasoning of this filter rejection is difficult to understand. The proposed gains can not be considered as generic, since it depend the BS implementation. 

· The guard band solution is not mentioned in the report. It is evident that all of the major interference problem between FDD and TDD come from the fact that FDD and TDD operate in adjacent bands without any guard band. This ITU-R report is for the new frequency band 2500-2690 MHz, the possible guard band between FDD and TDD should be studied for the future frequency allocation decision.  

IV. Conclusion

This paper summarised the comments to the two ITU-R reports. After the discussion and agreement of Ran_4, a LS can be prepared based on the agreed points among the listed comments above as a response to ITU-R WP8F. 
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