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1
Introduction
The spurious emissions for co-existence towards a TDD system (UTRA TDD or E-UTRA TDD) are defined as -52 dBm/MHz when the aggressor is a E-UTRA or UTRA FDD BS (TS 25.104, TS 36.104 and TS 37.104) while it is specified as -39 dBm/1.28 MHz for a 1.28 Mcps WA UTRA TDD aggressor (TS 25.105).  
BS spurious emissions for co-location are defined as -96 dBm/100 kHz for a E-UTRA or UTRA FDD BS (TS 25.104, TS 36.104 and TS 37.104) and -76 dBm/1.28 MHz for a 1.28 Mcps WA UTRA TDD aggressor (TS 25.105).  

In this paper we discuss the effect of the different limits for spurious emissions for co-existence and BS spurious emissions for co-location defined for E-UTRA FDD/E-UTRA TDD/UTRA FDD and UTRA TDD aggressors towards a TDD system and we propose to specify such requirement as -52 dBm/MHz and -96 dBm/100 kHz , respectively. We propose to adopt it in Rel-10. 
This contribution just considers WA BSs and it focuses on 1.28Mcps UTRA TDD. UTRA TDD in Band e) or E-UTRA Band 40 is used as an example to study the spurious emissions for co-existence and co-location limits.
2
Discussion
2.1. Spurious emissions for co-existence with systems operating in other frequency bands
Table 1 shows the BS spurious emissions for co-existence as defined in TS 25.104, TS 36.104 and TS 37.104.
Table 1. BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands
	System type operating in the same geographical area
	Band for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	...
	
	
	
	

	UTRA TDD in Band e) or E-UTRA Band 40
	2300 – 2400 MHz
	-52 dBm
	1 MHz
	

	...
	
	
	
	


Table 2 includes the spurious emissions for protection of 1.28 Mcps UTRA TDD or E-UTRA TDD as specifed in TS 25.105.
Table 2. BS Spurious emissions limits for operation in same geographic area with unsynchronised 1,28 Mcps UTRA TDD and/or E-UTRA TDD
	System type operating in the same geographic area
	Frequency range
	Maximum Level
	Measurement Bandwidth

	…
	
	
	

	WA UTRA TDD Band e) or E-UTRA Band 40
	2300 - 2400 MHz
	-39 dBm
	1,28 MHz

	…
	
	
	

	LA UTRA TDD Band e) or E-UTRA Band 40
	2300 - 2400 MHz
	-36 dBm
	1,28 MHz

	...
	
	
	


From Table 1 and Table 2, we can observe that the protection of the victim system, UTRA TDD or E-UTRA TDD is defined differently depending on the technology of the aggressor BS, i.e. -52dBm/MHz when the aggressor BS is UTRA FDD, E-UTRA (TDD or FDD) or MSR and -39 or -36 dBm/1.28 MHz when this is a 1.28Mcps UTRA TDD BS.

For protection of FDD systems, the spurious emissions are defined as in Table 3 in TS25.104, 36.104, 376.104, where we use Band 1/I as example. The co-existence spurious emissions are, in general, defined as -49 dBm/MHz and -52dBm/MHz for UL and DL operating band protection, respectively.

Table 3. BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands
	System type operating in the same geographical area
	Band for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	...
	
	
	
	

	UTRA FDD Band I or 

E-UTRA Band 1
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in band I, 

	
	1920 - 1980 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to UTRA FDD BS operating in band I, since it is already covered by the requirement in sub-clause 6.6.3.2.

	…
	
	
	
	


UL and DL operating band are defined as the same frequency range for TDD systems. Since both UL (BS receiver) and DL (UE receiver) needs to be protected from the agressor systems, the emission requirement has to be defined as the most stringent limit for FDD protection, i.e. -52 dBm/MHz

-52 dBm/MHz is the spurious emission limit assuming MCL as 53 dB [1] and 3 dB degradation on the UE RX. The Noise Figure of a UE is defined as 9dB [2], [3]:

-174+10log10(1MHz)+9 (NF)-0 (3 dB degradation)+53 (MCL) = -52 dBm/MHz

-49 dBm/MHz is the spurious emission limit assuming MCL as 67 dB [5] and 0.8 dB degradation on the BS RX. The Noise Figure of a UE is considered as 5dB [5]:
-174+10log10(1MHz)+5 (NF)-7 (0.8 dB degradation)+67 (MCL) = -49 dBm/MHz

Looking at the emission level for WA BS specified in TS 25.105, -39dBm/1.28MHz (or -40 dBm/MHz) and assuming the same MCL values, the degradation on the victim system is 1.2 and 4 dB in the UE and BS, respectively.
The BS spurious emission limits defined for a 1.28 Mcps UTRA TDD BS aggressor towards other 1.28Mcps UTRA TDD and E-UTRA TDD victim systems will then increase the degradation of the victim by more than 1dB (UE) and 3 dB (BS) compared to the case of a UTRA FDD, E-UTRA or MSR BS aggressor.
2.2. Spurious emissions for BS co-located with another BS 
The difference between BS-BS co-existence and BS-BS co-location is the assumed MCL, which is 67 dB and 30 dB for BS-BS co-existence and co-location, respectively. 
Table 4 includes the spurious emissions for co-located BS´s as defined in TS 36.104 and TS 37.104 (note that the requirement specified in TS 25.104 is also equivalent -86 dBm/MHz).
Table 4. BS Spurious emissions limits for Wide Area BS co-located with another BS
	Type of co-located BS
	Band for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	...
	
	
	
	

	WA UTRA TDD Band e) or E-UTRA Band 40
	2300 – 2400MHz
	-96 dBm
	100 kHz
	

	...
	
	
	
	


Spurious emissions for BS co-located with another BS as specified in TS 25.105 can be found in Table 5. 

Table 5. BS Spurious emissions limits for co-location with unsynchronised UTRA TDD and/or E-UTRA TDD
	System type operating in the same geographic area
	Frequency range
	Maximum Level
	Measurement Bandwidth

	…
	
	
	

	WA UTRA TDD Band e) or E-UTRA Band 40
	2300 - 2400 MHz
	-76 dBm
	1,28 MHz

	…
	
	
	

	LA UTRA TDD Band e) or E-UTRA Band 40
	2300 - 2400 MHz
	-71 dBm
	1.28MHz

	…
	
	
	


The same analysis as in chapter 2.1 applies. Considering the emission limits for BS-BS co-location with UTRA TDD or E-UTRA TDD as defined in TS25.105, -76 dBm/1.28 MHz (aprox -87 dBm/100 kHz),  the degradation of the victim BS is more than 3dB larger than considering the BS spurious emissions for co-location  as specified in TS 25.104, 36.104 and 37.104. 
3

Conclusion
The spurious emission limits for protection of systems in the same geographical need to ensure acceptable performance degradation on the receiver of the victim BS or UE. The current BS spurious emissions for co-existence and co-location with TDD systems as specified in TS 25.105 translates into a higher degradation on the BS and UE RX than the ones specified in TS 25.104, 36.104 and 37.104. 

On the other hand, the protection towards UTRA or E-UTRA TDD systems should be consistent with the protection towards UTRA or E-UTRA FDD systems. Recognizing that the UL and DL operating band are defined over different frequencies for FDD while UL/DL operating band overlap in frequency for TDD. The spurious emissions towards TDD systems should be defined as the most stringent limit between FDD UL and FDD DL protection. 

We propose to adopt the spurious emission limits for co-existence and co-location with WA UTRA or E-UTRA TDD as defined in TS 25.104, 36.104 and 37.104 into TS 25.105. In this way, consistency between WA UTRA or E-UTRA FDD and WA UTRA or E-UTRA TDD systems protection is also introduced. The corresponding CRs are presented in [6], TS 25.105, and [7], TS 26.142.
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