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Introduction

In TSG RAN WG4 meeting #33 the contribution R4-040616 was presented [1]. It identified the main issues, which need to be considered when setting the RF requirements for the UMTS2600 Node B. The contribution does for different reasons not propose any co-location requirements with TDD or FDD external in the band 2570 – 2620 MHz. Some problems pointed out were:

(1) Since the “centre gap” stretches from the FDD UL band edge at 2570 MHz to the FDD DL band edge at 2620 MHz, it is difficult to find a practical single generic RF filtering solution.

(2) There are uncertainties regarding both the lowest and highest frequencies where a co-located TDD BS can operate in the range 2570-2620 MHz. Any guard bands will be taken within that range, but the size of the guard bands is up to national regulation.

(3) There is also an uncertainty regarding appropriate TDD BS maximum output power assumptions for deriving blocking requirements for co-location.

(4) There is uncertainty regarding the lowest carrier frequency that will be supported by FDD External BS, but a separation from the FDD UL band of at least 20 MHz was estimated in [2].

An important aspect for co-location requirements is that they are not mandatory. As such, they are not an essential part of 3GPP specifications. They are however still very useful as they give guidance to vendors and operators what are reasonable requirements for co-location.

As pointed out in items (1) and (2) above, it would be difficult to find a single practical FDD BS implementation that can be co-located with TDD operating in any possible regional TDD allocation in the band 2570 – 2620 MHz. The extent of guard bands cannot be foreseen. But since the requirement is optional, it does not have to cover every possible scenario – site-engineering solutions can cover remaining cases.

Transmitter co-location requirements

It is proposed in [1] to have a specific spurious emission requirement for “co-existence with TDD in the same geographical area” covering the centre gap frequencies up to 2610 MHz. As a practical alignment with that requirement, it is proposed here that the co-location requirements cover the same frequency range. 

The protection levels for Wide Area and Local Area BS should be –86 dBm and –55 dBm respectively, the same values as in the other TDD bands 1900-1920 MHz and 2010 – 2025 MHz.

Receiver co-location requirements

The practical aspects of a generic co-location requirement for blocking pointed out in (1) above is already reflected in the 3GPP specifications. In 25.104 clause 7.5.3 it is stated:

“The current state-of-the-art technology does not allow a single generic solution for co-location with UTRA-TDD on adjacent frequencies for 30 dB 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 adjacent frequency problem referenced is at 1920 MHz, where co-location requirements for FDD operating close to 1920 MHz were not deemed feasible with TDD operating in the range 1900 – 1920 MHz. 

For UMTS2600, we have the same potential problem at 2570 MHz and it will be difficult to find a single generic solution for operation of TDD close to 2570 MHz. The actual frequency of operation is however up to the regulators. But for those adjacent frequencies, the recommendation in 25.104 still holds and site-engineering solutions can be found as addressed in 25.942. 

As for the situation at 1920 MHz, it is therefore proposed that the 20 MHz adjacent to the 2570 MHz border are not covered by co-location requirements in 25.104 and the proposed requirements would then start at 2590 MHz. This also aligns well with item (4) above, suggesting that a co-location requirement with FDD External BS should also start 20 MHz from the 2570 MHz border.

Regarding the blocking level, co-location requirements with FDD and TDD Wide Area BS were derived and included in 3GPP specifications, without there being an absolute maximum power level defined. That should also be possible in this case. Since all FDD and TDD Wide Area scenarios are based on the same assumed maximum power levels, it is proposed that the blocking level for TDD Wide Area co-location is chosen as the same +16 dBm used for FDD co-location.

For co-location with FDD Local Area BS, the level of –6 dBm is derived in [3] using the +24 dBm transmitter power limit for FDD LA BS. Using the power level of +26 dBm for TDD local Area BS used to derive blocking requirements in [4], the blocking level will be 

Interferer BS Tx power (26 dBm) – MCL (30 dB) = –4 dBm
Proposal

It is proposed to add co-location requirements for the frequency range 2590 – 2610 MHz to the UMTS2600 (FDD) Technical Report TR 25.XXX as outlined in the attached text proposal.

For information, the attached Annex outlines in a CR-like fashion what a text proposal looks like when introduced into TS 25.104. As a reference, text relating to future FDD External requirements is also added, showing that they align well with the proposed TDD co-location requirements.
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TEXT proposal for TR 25.xxx:

6.1 Required changes to TS 25.104

Required changes in specification TS 25.104 are discussed in Table 1. Requirements which are not shown are applicable to UMTS 2.6 GHz without any modifications from the existing Band I specifications.

Table 1. Required Changes in TS 25.104

	Section
	Requirement
	Discussion / Required Changes in TS 25.104

	6.6.3.7.2
	Co-located base stations
	Add optional spurious emission requirements for Wide Area and Local Area BS in the band 2590 – 2610 MHz.

	7.5.3
	Minimum Requirement - Co-location with UTRA-TDD
	Introduce co-location requirements with UTRA-TDD and the basis for such as requirement. Add optional co-location blocking requirements with Wide Area and Local Area TDD BS in the band 2590 – 2610 MHz


Annex – Change proposal for section 5 in TS 25.104

(Items marked yellow are for information only and not proposed as a part of this work item.)

6.6.3.7
Co-existence with UTRA-TDD

6.6.3.7.1
Operation in the same geographic area

This requirement may be applied to geographic areas in which both UTRA-TDD and UTRA-FDD are deployed.

6.6.3.7.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.17: BS Spurious emissions limits for BS in geographic coverage area of UTRA-TDD

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	1900 ‑ 1920 MHz
	-52 dBm
	1 MHz
	

	2010 ‑ 2025 MHz
	-52 dBm
	1 MHz
	

	2570 – 2610 MHz
	-52 dBm
	1 MHz
	Does not apply to Band [FDD Ext].


6.6.3.7.2
Co-located base stations

This requirement may be applied for the protection of UTRA-TDD BS receivers when UTRA-TDD BS and UTRA FDD BS are co-located.

6.6.3.7.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.18: BS Spurious emissions limits for BS co-located with UTRA-TDD

	BS class
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	Wide Area BS
	1900 ‑ 1920 MHz
	-86 dBm
	1 MHz
	

	Local Area BS
	1900 ‑ 1920 MHz
	-55 dBm
	1 MHz
	

	Wide Area BS
	2010 ‑ 2025 MHz
	-86 dBm
	1 MHz
	

	Local Area BS
	2010 ‑ 2025 MHz
	-55 dBm
	1 MHz
	

	Wide Area BS
	2590 – 2610 MHz
	-86 dBm
	1 MHz
	Does not apply to Band [FDD Ext].

	Local Area BS
	2590 – 2610 MHz
	-55 dBm
	1 MHz
	Does not apply to Band [FDD Ext].


These values assume a 30 dB coupling loss between transmitter and receiver. If BSs of different classes are co‑sited, the coupling loss must be increased by the difference between the corresponding values from the table above.
7.5.2
Minimum Requirement – Co-location with GSM900, DCS 1800, PCS1900, GSM850 and/or UTRA FDD

This additional blocking requirement may be applied for the protection of FDD BS receivers when GSM900, DCS1800, PCS1900, GSM850 and/or FDD BS operating in Bands I to VI are co-located with a UTRA FDD BS.

The requirements in this chapter assume a 30 dB coupling loss between transmitter and receiver. If BSs of different classes are co‑sited, the coupling loss should be increased by the value as stated in TR 25.942 [4] chapter 10.3 in Table 10.1 and Table 10.2.

For a Wide Area (WA) FDD BS, the static reference performance as specified in clause 7.2.1 shall be met with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5C.

Table 7.5C: Blocking performance requirement for Wide Area BS when co-located with BS in other bands.

	Co-located BS type
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Type of Interfering Signal

	Macro GSM900
	921 – 960  MHz
	+16 dBm
	-115 dBm 
	CW carrier

	Macro DCS1800
	1805 – 1880 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	Macro PCS1900
	1930 – 1990 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	Macro GSM850
	869 – 894 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band I
	2110 – 2170 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band II
	1930 – 1990 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band III
	1805 – 1880 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band IV
	2110 – 2155 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band V
	869 – 894 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band VI
	875 – 885 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band VII
	2620 – 2690 MHz
	+16 dBm
	-115 dBm 
	CW carrier

	WA UTRA-FDD Band [FDD Ext]
	2590 – 2620 MHz
	+16 dBm
	-115 dBm 
	CW carrier


For a Medium Range (MR) FDD BS, the static reference performance as specified in clause 7.2.1 shall be met with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5D.

Table 7.5D: Blocking performance requirement for Medium Range BS when co-located with BS in other bands.

	Co-located BS type
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Type of Interfering Signal

	Micro GSM900
	921 – 960  MHz
	-3 dBm
	-105 dBm
	CW carrier

	Micro DCS1800
	1805 – 1880 MHz
	+5 dBm
	-105 dBm
	CW carrier

	Micro PCS1900
	1930 – 1990 MHz
	+5 dBm
	-105 dBm
	CW carrier

	Micro GSM850
	869 – 894 MHz
	-3 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band I
	2110 – 2170 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band II
	1930 – 1990 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band III
	1805 – 1880 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band IV
	2110 – 2155 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band V
	869 – 894 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band VI
	875 – 885 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band VII
	2620-2690 MHz
	+8 dBm
	-105 dBm
	CW carrier

	MR UTRA-FDD Band [FDD Ext]
	2590 – 2620 MHz
	+8 dBm
	-105 dBm
	CW carrier


For a Local Area (LA) FDD BS, the static reference performance as specified in clause 7.2.1 shall be met with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5E.

Table 7.5E: Blocking performance requirement for Local Area BS when co-located with BS in other bands.

	Co-located BS type
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Type of Interfering Signal

	Pico GSM900
	921 – 960  MHz
	-7 dBm
	-101 dBm
	CW carrier

	Pico DCS1800
	1805 – 1880 MHz
	-4 dBm
	-101 dBm
	CW carrier

	Pico PCS1900
	1930 – 1990 MHz
	-4 dBm
	-101 dBm
	CW carrier

	Pico GSM850
	869 – 894 MHz
	-7dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band I
	2110 – 2170 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band II
	1930 – 1990 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band III
	1805 – 1880 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band IV
	2110 – 2155 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band V
	869 – 894 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band VI
	875 – 885 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band VII
	2620-2690 MHz
	-6 dBm
	-101 dBm
	CW carrier

	LA UTRA-FDD Band [FDD Ext]
	2590 – 2620 MHz
	-6 dBm
	-101 dBm
	CW carrier


7.5.3
Minimum Requirement - Co-location with UTRA-TDD

An additional blocking requirement may be applied for the protection of FDD BS receivers when UTRA TDD is co-located with a UTRA FDD BS.

The requirements in this chapter assume a 30 dB coupling loss between transmitter and receiver. If BSs of different classes are co sited, the coupling loss should be increased by the value as stated in TR 25.942 [4] chapter 10.3 in Table 10.1 and Table 10.2.

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 in these cases. These techniques are addressed in TR 25.942 [4].
For a Wide Area (WA) FDD BS, the static reference performance as specified in clause 7.2.1 should be met with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5F.

Table 7.5F: Blocking performance requirement for Wide Area BS when co-located with UTRA TDD BS in other bands.

	Co-located BS type
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Type of Interfering Signal

	Wide Area TDD
	2590 – 2610 MHz
	+16 dBm
	-115 dBm 
	CW carrier


For a Local Area (LA) FDD BS, the static reference performance as specified in clause 7.2.1 should be met with a wanted and an interfering signal coupled to BS antenna input using the parameters in Table 7.5G.

Table 7.5G: Blocking performance requirement for Local Area BS when co-located with UTRA TDD BS in other bands.

	Co-located BS type
	Center Frequency of Interfering Signal
	Interfering Signal mean power
	Wanted Signal mean power
	Type of Interfering Signal

	Local Area TDD
	2590 – 2610 MHz
	-4 dBm
	-101 dBm
	CW carrier

























































































