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Background

The blocking requirements agreed for MSR in the Work Item TR [1] include in-band and out-of-band blocking limits for Band Category 1 (BC1) that cover both UTRA and E-UTRA and that are aligned with the present single-RAT UTRA and E‑UTRA requirements. At RAN4#50, a blocking requirements for co-location of base stations was agreed [2], with a harmonised limit for BC1 and BC2, covering co-location of GSM, UTRA and E-UTRA Base Stations operating in all bands specified in 3GPP. The blocking requirement for BC2 is awaiting endorsement by GERAN, since the +16 dBm limit was considered very strict and needed verification.

The present document proposes to also harmonize the out-of-band blocking requirements (more than 20 MHz outside the operating band) for BC1 and BC2.

Discussion
The out-of-band blocking requirement for GSM in TS 45.005 is at a level of +8 dBm for frequency bands below 1 GHz, and 0 dBm for bands above 1 GHz. The value is based on a scenario with co-located BTS [4] at 30 dB coupling loss, which in fact leads to a +19 dBm value. The stricter value was not adopted for GSM BTS, instead the +8 dBm/0 dBm values were kept since the coupling loss assumption was considered rather pessimistic, and it was indicated that operators may need to adopt specific mutual arrangements to handle co-location which need not form part of the standard [4].
For UTRA and E-UTRA, the stricter 30 dB coupling loss assumption is used without compromise, leading to the +16 dBm blocking value for UTRA and E-UTRA and it is now also applied for co-location of MSR BS for all RATs. Since co-location is covered by this specific requirement, it can not any more be considered a scenario to apply for the general out-of-band blocking requirement.

The UTRA, E-UTRA and MSR BC1 out-of-band blocking requirements are all based on a CW interferer at -15 dBm for the frequency ranges where co-location does not apply. Since the stricter co-location requirements now applies also for GSM, the same general -15 dBm limit can be applied for BC2.

Proposal

It is proposed that the attached text proposal is included in the Work Item TR [1].
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7.5
Out-of-band blocking

7.5.1
Band Category 1

7.5.1.1
General “out-of-band” blocking

UTRA and E-UTRA requirements are based on a CW interferer at -15 dBm and excludes the frequency range from 20 MHz below the lowest frequency of the uplink operating band up to 20 MHz above the highest frequency of the uplink operating band.
The following “out-of-band” blocking requirement applies to Band Category 1. 

For the parameters specified in Table 7.5.1.1-1, the following requirements shall be met:

- 
For any UTRA carrier, the BER shall not exceed 0.001

- 
For any E-UTRA carriers, the throughput shall be ≥ 95% of the maximum throughput of the E-UTRA reference measurement channel.

Table 7.5.1.1-1: Blocking performance requirement

	Parameter
	Value

	Centre Frequency of Interfering Signal
	1 MHz to (FUL_low -20) MHz 

(FUL_high +20) MHz to 12 750 MHz

	Interfering Signal mean power 
	-15 dBm

	Wanted Signal mean power
	PREFSENS +6dB*

	Type of Interfering Signal
	CW

	Note*: 
PREFSENS depends on the RAT and the channel bandwidth, see subclause 7.2.


7.5.1.2
Co-location 

The current blocking requirements for co-location in E-UTRA [4] and UTRA [2] are based on a +16 dBm interference level and are thus already harmonized. This level is derived from a 30 dB minimum coupling loss between co-located base stations. The MSR specification can adopt these current requirements for Band Category 1. The most up-to-date requirements are in Table 7.6.2.1‑1 in [4], where co-location requirements with all types of BS including E-UTRA/UTRA TDD are combined into a single table. The parameters are shown in Table 7.5.1.2‑1.
Table 7.5.1.2-1: Blocking performance requirement for BS when co-located with BS in other frequency bands 
	Parameter
	Value

	Co-located BS type
	BS operating in 

- Any E-UTRA band (paired and unpaired)

- Any UTRA band (paired and unpaired)

- Any GSM band (including R-GSM)

	Centre Frequency of Interfering Signal
	Downlink operating band of co-located BS type

	Interfering Signal mean power 
	+16 dBm

	Wanted Signal mean power
	PREFSENS +6dB*

	Type of Interfering Signal
	CW

	Note*: 
PREFSENS depends on the RAT and the channel bandwidth, see subclause 7.2.


There are also exceptions handled through two notes to table 7.6.2.1-1 in [4], which will be needed also for MSR base stations. The first note excludes the frequencies up to 10 MHz immediately outside the Uplink operating band from the requirement.  The exception is Band 13 where 9 MHz are excluded below the band, since co-location with Band 14 base stations are anticipated.

The second note further clarifies the situation for cases where a paired uplink is directly adjacent to an unpaired band and proposes site-engineering solutions for those cases. The note for E-UTRA FDD in [4] states that “Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD 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.” The corresponding text for UTRA is included in subclause 7.5.3 of [2].

7.5.2
Band Category 2

7.5.2.1
General “out-of-band” blocking

The out-of-band blocking requirement for GSM is derived for TS 45.005 [5] based on a scenario with co-located BTS at 30 dB coupling loss [16]. Since co-location is covered by the specific requirement in subclause 7.5.2.2, which is also stricter than the general GSM requirement, it is not an applicable scenario for the general out-of-band blocking requirement.

The UTRA and E-UTRA general out-of-band blocking requirements are based on a CW interferer at -15 dBm for the frequency ranges where co-location does not apply and is applied for MSR BC1 as shown in subclause 7.5.1.1. With the stricter co-location requirements defined separately for GSM, the same general -15 dBm limit can also be applied for MSR BC2.

The parameters for the general blocking requirement are therefore taken from Table 7.5.1.1.‑1 as applicable also to Band Category 2, thereby harmonising the E-UTRA, UTRA and GSM blocking requirements.


7.5.2.2
Co-location 

The GSM RF specification [5] does not have a specific blocking requirement for co-location with other base stations. Co-location has however been used as one scenario for the general out-of-band blocking requirement.

For an MSR base station, the blocking scenario for co-location is independent of whether it operates in Category 1 bands with E‑UTRA/UTRA or in Category 2 bands with E‑UTRA/UTRA/GSM. The same blocking requirement level of +16 dBm is therefore applicable for both band categories. It should be noted that this level is stricter than the general out-of-band blocking requirements in [5].

The parameters for the blocking requirement for co-location are therefore taken from Table 7.5.1.2.‑1 as applicable also to Band Category 2, thereby adding a mutual blocking protection covering all E-UTRA, UTRA and GSM bands.








