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Compatibility between MSS systems operating in frequency bands identified for IMT‑2000 and systems operating in adjacent bands

Dear Benoist,

ECC PT1 thanks the JPT MSS 2GHz for its liaison statement concerning compatibility between MSS systems operating in the 1980-2010 / 2170-2200 MHz bands and systems operating in adjacent bands.

In the past years, ECC has published two reports prepared by ECC PT1 regarding compatibility between MSS systems operating in frequency bands identified for IMT-2000 and systems operating in adjacent bands : 

-
ERC Report 65, dated 1999, named: “Adjacent band compatibility between UMTS and other services in the 2GHz band ”.

-
ECC Report 45, dated 2004, named: “Sharing and adjacent band compatibility between UMTS/IMT-2000 in the band 2500-2690MHz and other services”

ERC Report 65 considers MSS systems operating in the 2GHz band which is of interest for the JPT MSS 2GHz. For the satellite UMTS, the report used the technical parameters of one S-PCS network, a NGSO satellite network with sub-satellite spot beams of about 600-700kms, not including any terrestrial complementary segment. For the terrestrial UMTS, the parameters as defined in the 3GPP standards (TS 25 101, 25 102, 25 104, 25 105) were used.

ECC Report 45 considers MSS systems operating in the 2.5GHz band (2500-2520MHz for uplink, 2670-2690MHz downlink). For the satellite UMTS, the report considered 2 types of networks: 

-
S-DMB, which is an hybrid network including a GSO satellite and terrestrial repeaters operating in downlink only. 

-
SRI-E, which is GSO satellite network based on Satellite Radio Interface E defined in ITU-R Rec. M1457-1 (not including any terrestrial complementary segment).

For the terrestrial UMTS, the parameters as defined in the 3GPP standards (TS 25 101, 25 102, 25 104, 25 105) were used.

ECC PT1 considers that much of the analysis provided in ERC Report 65 is still applicable today to assess the compatibility between S-PCS systems as described in the report, and terrestrial UMTS. However, not all the scenarios taken into account in ERC Report 65, are still applicable (for example the compatibility in adjacent band between TDD and MSS downlink is no longer applicable taking into account the terrestrial frequency arrangements in the 2110-2170 MHz  band). The summary of the results for the applicable channelling arrangements of the terrestrial component of UMTS, and which are related to the scenarios involving satellite UMTS and terrestrial UMTS, are provided in this report in Annex A.

Although in the ECC Report 45, the analysis were made at 2.5GHz band, the technical parameters of the satellite UMTS and terrestrial UMTS were the same as in the 2GHz band. ECC PT1 therefore considers that many of the results of ECC Report 45 still apply in the 2GHz band for satellite networks like S-DMB and SRI-E. However, not all the scenarios taken into account in ECC Report 45 should still be considered in the 2GHz band (for example the compatibility in adjacent band between FDD downlink and MSS uplink is not applicable taking into account the frequency arrangements in the 2GHz band). The results from this report, which are also applicable in the 2GHz band, are provided in Annex B. 

ECC PT1 would like to highlight that in case JPT MSS 2GHz has to consider satellite networks with different parameters than those already studied in theses two reports, according to its terms of reference, ECC PT1 will be in charge of any new compatibility analysis. 

Finally, the view of ECC PT1 is that any guard band required for compatibility (those derived by existing studies, or those to be derived for new systems), should be taken from within the MSS band.

Best regards,

Peter Scheele

ECC PT1 Chairman

Annex A: Results from ERC Report 65 in the 2GHz band applicable to 

compatibility between S-UMTS and T-UMTS 
(concerns S-PCS system).

	Adjacent services
	Minimum carrier separation
	Calculated Extreme position of the UMTS

Carrier centre
	“Additional” guard bandC
	Comments

	· 1980 MHz  MSS (E-s)
UMTS (FDD) (section 3.2.1.1)


	3.04 MHz


	1976.96 MHz
	0.54 MHz
	Based on dominant interference mode of UMTS to satellite

	¸ 2010 MHz MSS (E-s) 

UMTS (TDD used outdoors)

(see section 3.2.1.3)

UMTS (TDD used indoor)

(see section 3.2.1.2)
	>3.5 MHzE

	>2013.5 MHz
	>1.0 MHz
	 Based on dominant interference mode of UMTS to satellite. A 54.7 dB attenuation is required to meet a 6% increase of noise interference threshold (See Note from ECC PT1)

	
	3.0 MHz
	2013.0 MHz
	0.5 MHz
	

	” 2170 MHz MSS (s-E)

UMTS (FDD) 

(see section 3.2.3.1)
	<3.5 MHzD
	 2166.6 MHz
	 0.9 MHz
	Dominated by UMTS BS into MES considerations and dependant on the UMTS deployment scenario.


C 
This is the difference between the calculated and nominal extreme UMTS carrier position. The nominal extreme UMTS carrier position is taken to be 2.5 MHz from the UMTS band edge.

D 
This value is applicable for the sub-urban environment for 10% probability and 0.5 dB loss in MSS fade margin. A smaller carrier separation would impact to the ability to operate MSS on the affected channels due to degradation in the fade margin (see section 3.2.3.3). For the rural environment the required spacing is less, see figure 6.

E
The compatibility does not significantly improve with further increase in  carrier spacing because of the shape of the emission  mask. 

Note from ECC PT1:

Further explanations of the case MES into TDD can be found in 3.2.3.3 Discussion and Conclusions

“For the MSS MES interference into the UMTS BS the loss in margin is particularly detrimental in rural areas, where the coverage will be a limiting factor, and in particular in the up link budget. Taking into account the very low probability that an MES is indeed located in a cell area due to the low expected densities of active MESs, this 10% probability of interference is however considered to be acceptable and a 2.5 MHz carrier frequency separation requirement can be deduced from figure 7.”

Annex B: Results from ECC Report 45 in the 2.5GHz band applicable to compatibility between S-UMTS and T-UMTS in the 2GHz band

(Concerns S-DMB and SRI-E systems).

Concerning S-DMB vs T-UMTS : 

	
	FDD down

	FDD/TDD victim
	MSS(( FDD MS
No GB
 (see Note from ECC PT1)

	MSS victim
	FDD BS( MES
No GB

	Compatibility result combining lines 1 and 2
	No GB


Table 4a: S‑DMB Down @ 2170MHz and  FDD down below 2 170MHz 

	
	TDD 
	FDD Up

	FDD/TDD victim
	MES (TDD MS&BS
No GB
	MES ( FDD BS
No GB except for portable terminals that require a 5 MHz guardband in rural areas, unless the portable terminal is forbidden to transmit in terrestrial cells where the adjacent 5 MHz block is operated. In this latter case no GB is required

	MSS victim
	TDD MS&BS( Sat
No GB
	FDD MS ( Sat
No GB

	Compatibility result combining lines 1 and 2
	No GB
	No GB except for portable terminals that require a 5 MHz guardband in rural areas, unless the portable terminal is forbidden to transmit in terrestrial cells where the adjacent 5 MHz block is operated. In this latter case no GB is required


Table 4b: S‑DMB up in 1980-2010 MHz and FDD down below 1980MHz /TDD above 2010 MHz

Note from ECC PT1: Note that this scenario includes the interference from the terrestrial repeaters.

 Concerning SRI-E vs T-UMTS

	
	FDD down

	FDD/TDD victim
	(Sat(( FDD MS)
No GB

	MSS victim
	FDD MS( MES
Not feasible for MESs in vehicular-macro environment. Minimum guardband of 6 MHz required for MESs pedestrian-micro environments and 5 MHz in rural

	Compatibility result combining lines 1 and 2
	Minimum guardband of 5 MHz required for MESs in rural and 6 MHz for pedestrian-micro environments.
Not feasible for MESs in vehicular-macro environment 


Table 4c: SRI-E (down) @ 2170MHz and  FDD down below 2 170MHz

	
	TDD
	FDD Up

	FDD/TDD victim
	MES (TDD MS&BS
No GB
	MES (FDD BS
No GB 

	MSS victim
	TDD MS&BS (Sat
No GB
	FDD MS (Sat
GB 1 MHz

	Compatibility result combining lines 1 and 2
	No GB
	GB 1 MHz 


Table 4d: SRI-E up in 1980-2010 MHz and FDD down below 1980MHz /TDD above 2010 MHz

All  the results presented in the Tables 4a – 4d were obtained using the agreed baseline assumptions for MSS and FDD/TDD systems, as recorded in Annex A. 

In order to refine the analysis of difficult compatibility study results for SRI-E downlink in Table 4c, and SRI-E uplink with regard to FDD downlink in Table 4d (due to a high sensitivity of the SRI‑E MES to interference), some additional interference assessment of the related worst case scenarios involving SRI-E stations as a victim were undertaken with more optimistic assumptions than the baseline, mainly by a review of the FDD/TDD parameters (giving 6 to 12 dB relaxation: see Annex B5). These additional evaluations reveal a noticeable enhancement of the compatibility results in some cases. In the case of interference from the T‑UTMS FDD Downlink into the SRI‑E uplink, the guardbands reduce from greater than 7 MHz to 1.5 MHz. In the case of interference from the T‑UTMS FDD downlink into the SRI-E downlink, compatibility becomes feasible in all environments with a guardband of 1 MHz. The appropriateness of these assumptions is not guaranteed nor agreed, and if they were proven to be over-optimistic, the MSS system may have to accept interference above the accepted interference criteria.

� 	No additional guard band between the two 5 MHz blocks. Since adjacent carriers are of 3.84 MHz, in 5 MHz blocks, a guard band already exists.





