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1. Introduction 

Through the joint effort at TSG-RAN WG4#20, the CR R4-011572 towards 25.942 concerning UTRA-TDD – UTRA-FDD co-location site engineering solutions was approved in WG4#20. Discussions during WG4#20 about the joint paper R4-011429 “Impacts from TDD BS requirements on FDD BS performance” points out that the TDD-FDD co-existence in the same geographic area needs broader consensus concerning the scenarios and requirements, also including R99 and REL-4. 

This document R4-02xxx is showing some background and MCL value proposals as well as proposals for new requirements based on those possible MCL values.

2. Discussion

The following ideas/points were raised during WG4#20 to be further investigated:

· In case of using adjacent TDD and FDD frequency ranges in the same geographic area there is always a need for some kind of co-ordination between TDD & FDD operators concerning cell/site planning and antenna arrangements.

· In case of non-adjacent TDD and FDD frequency ranges the need for this kind of co-ordination should be avoided when TDD & FDD operators are sharing the same geographic area. This means that there should be generic requirements for that case.

With those two statements above, one possible way forward could be to have different MCL values for adjacent and non-adjacent frequency ranges (adjacent is “ACLR1”; non-adjacent is “ACLR2” and “Spurious Emission”).

An additional aspect has been highlighted during WG4#20 when it comes to systems sharing the same geographic area. It was pointed out that an agreement on the BS-BS coupling loss (MCL) for different scenarios is necessary, and then bases the requirements on those MCL values.

We agree to this proposal and believe that the following two main scenarios have to be settled and to be described in 25.942 (at this point it is important to keep in mind that the current 25.104 and 25.105 R99 and REL-4 are for General Purpose BS, meaning that they can be used in both Macro and Micro cell environments; the TDD Local Area BS proposed in 25.105 REL-5 is claimed to be used in both Micro and Pico cell environments):

For R99 & REL-4:
1. MCL for FDD Wide Area BS (Macro/Micro cell) – TDD Wide Area Bs (Macro/Micro cell) in case of sharing the same geographic area

For REL-5:

2. MCL for FDD Wide Area BS (Macro/Micro cell) – TDD Local Area BS (Micro(Pico cell) in case of sharing the same geographic area

The following table 1 shows MCL value proposal for the different scenarious but is mentioning just the worst case for MCL of the different scenarious giving the limits for TDD Spurious Emission (the other scenarious would lead to TDD Spurious Emission requirements in the same order of magnitude). The background and a more detailed description of the different scenarious can be found in Annex A in this document.

Sharing the Same Geographic Area (**)

FDD Wide Area (Micro) – TDD Wide Area (Micro)
MCL = 54 dB (*)

FDD Wide Area (Micro) – TDD Local Area (Micro)
MCL = 54 dB (*)

Co-location / Co-siting (as already settled)

Same BS classes
MCL = 30 dB

(*): 
10dB higher Spurious Emission than based on MCL calculations from the aggressor base station is allowed due to the fact that the MCL = 54 dB is based on a Micro-Micro scenario where the victim base station has an expected higher noise floor of ~10dB.

(**):
Only the worst case is mentioned of the different scenarios giving the limits for Spurious Emission. The other scenarios (all together shown in Annex A) would lead to TDD Spurious Emission Requirements in the same order of magnitude.

Table 1: MCL value proposal for different scenarios
The above proposed MCL values have an impact on current TDD (ACLR & Spurious Emission) and FDD (Blocking) requirements. Before looking to the proposal for these requirements further below, it is important to have the following points in mind:

· In case of FDD blocking problems the affected victim FDD BS has the possibility to solve the problem by adding external RX filter, as already described in 25.942 (with the CR R4-011572). This problem would only affect a limited number of sites and can be identified by the victim operator and handled separately at each individual site.

· In case of too high TDD Spurious Emission in the range 1920 – 1980 MHz, more or less all FDD cells are affected. Here the victim FDD BS:s have no possibility to identify the source or solve the problem at all.

The following table 2 shows new FDD blocking and TDD Spurious Emission requirement proposals for the same geographic area. The background calculation and a more detailed description can be found in Annex B in this document.

FDD Blocking
TDD Spurious Emission

Wide Area FDD BS
Wide Area TDD BS

Freq. Range
Requirement
Freq. Range
Requirement

1900 – 1920 MHz

2010 – 2025 MHz
- 40 dBm (*)

- 15 dBm
1920 – 1980 MHz
- 52dBm / 1MHz



Local Area TDD BS

1900 – 1920 MHz

2010 – 2025 MHz
- 40 dBm (*)

- 15 dBm
Freq. Range
Requirement



1920 – 1980 MHz
- 52dBm / 1 MHz

(*) Either: Adding an external RX filter to the affected FDD BS Or: Restrict the TDD output power in the range 1900 – 1920 MHz to: a) +27dBm in case of TDD Wide Area in Macro scenario or to: b) +14dBm in case of TDD Wide Area /Local Area in Micro scenario.

Table 2: New FDD blocking and TDD Spurious Emission requirements – Proposal for Same Geographic Area

It is important to realize, that if the TDD Spurious Emission requirements are not hardened, then it is not possible to have a FDD Wide Area BS and a TDD Wide Area BS (with full TX output power) in the same geographic area without degrading a certain number of FDD cells (because a high MCL value can not be guaranteed/planned towards all other sites and operators). The situation when it comes to TDD Local Area BS is maybe even more critical wrt Spurious Emission due to the fact that for Micro and Pico cell applications a higher BS density could be expected.

3. Conclusion

Summary of the proposal:

· TDD Spurious Emission values are to be updated in TS 25.105 according to Table 2.

· TDD ACLR1 and ACLR2 values are not covered here yet – can be relaxed somewhat compared to Spurious Emission (some co-ordination is necessary).

· Solution for FDD blocking (from TDD 1900 – 1920 MHz) should be described in TR 25.942 – Including FDD site engineering solutions and TDD power limitations.

· FDD blocking from TDD 2010 – 2025 MHz does not require any special solutions, the blocking performance is sufficient.

Annex A  

MCL value proposal for different scenarios

FDD Wide Area – TDD Wide Area; R99 & REL-4:
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FDD Wide Area – TDD Local Area; REL-5:
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Annex B 

FDD blocking and TDD Spurious Emission requirements / Proposal for Same Geographic Area
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MCL value proposal for different scenarios

		Sharing the Same Geographic Area (just mentioned the worst case for MCL of different scenarios giving the limits for Spurious Emission(**))



		FDD Wide Area (Micro) - TDD Wide Area (Micro):  		MCL = 54dB   (*)



		FDD Wide Area (Micro) - TDD Local Area (Micro):	   	MCL = 54dB   (*)



		Co-location / Co-siting (as already settled)



		Same BS classes:					MCL = 30dB



(*) 10dB higher Spurious Emission than based on MCL calculations from the aggressor base 

     station is allowed due to the fact that the MCL=54dB is based on a Micro-Micro scenario where 

     the victim base station has an expected higher noise floor of ~10dB.

(**) The other scenarios would lead to TDD Spurious Emission requirements in the same order

      of magnitude.
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Calculation basis for the new Spurious Emission Requirements

-110dBm/3.84MHz (allowed victim interferer level) + 54dB (worst case MCL for FDD Wide Area (Micro) - TDD Wide Area (Micro) scenario) +10dB (expected higher noise floor due to Micro)





	= - 46dBm/3.84MHz	->	= -52dBm/1MHz

Note: The calculation for the worst case MCL for FDD Wide Area (Micro) - TDD Local 

Area (Micro) scenario is identical and result in the same TDD Spurious Emission requirement.
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New FDD blocking and TDD Spurious Emission requirements - Proposal for Same Geogr. Area

(*) Either: Adding an external RX filter to the affected FDD BS Or: Restrict the TDD output power in the 

range 1900-1920MHz to: a) +27dBm in case of TDD Wide Area in Macro scenario or to: b) +14dBm in 

case of TDD Wide Area/Local Area in Micro scenario.
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Current FDD blocking and TDD Spurious Emission requirements - for Same Geogr. Area
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FDD Wide Area (Micro) - TDD Local Area (Micro) Same Geographic Area
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FDD Wide Area (Macro) - TDD Wide Area (Micro) Same Geographic Area

MCL = 72dB (*)

(*) This scenario is already shown in R4-011311. 
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FDD Wide Area (Micro) - TDD Wide Area (Micro) Same Geographic Area
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FDD Wide Area (Macro) - TDD Wide Area (Macro) Same Geographic Area

288 meter => 87dB LOS (*)
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MCL = 87dB - 10dBi -10dBi = 67dB

(*) This scenario is already shown in 25.942. Reference: TR 25.942, chapter 7.4.1.2.1.3

     (The low 10dBi antenna gain take the antenna tilt into account).
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