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1 Introduction
In last RAN4 meeting, we have pointed out that there is a discrepency between the spurious emission limits of UTRA and E-UTRA LA BS for protection of other co-located LA BS receiver, defined in TS25.104 [2] and TS36.104 [3] respectively [1]. Since this misalignment could lead to incorrect implementation of the system, we continue elaborating on this issue and some proposals are presented in this paper for RAN4 consideration. 
2 Discussion
The maximum allowed interference power level is determined based on 0.8dB desensitization criterion. 
Recall that for TS36.104 (Rel-9 and later releases), it specifies that the spurious emission limit of E-UTRA LA BS is -88dBm/100kHz (-174dBm + 50dB + 13dB -7dB + 30dB) to protect other E-UTRA LA BS, assuming 13dB noise figure and 30dB MCL between two E-UTRA LA BSs. This requirement could be relaxed to -82dBm/100kHz to protect co-located UTRA LA BS, considering there are 6dB difference in noise figure between E-UTRA LA BS (13dB) and UTRA LA BS (19dB). However, since operators may deploy E-UTRA and UTRA in the same operating band in real implementations, a more stringent value of -88dBm/100kHz is applied as the common requirement for protection of other E-UTRA/UTRA LA BS operating in other frequency bands. 
However, for TS25.104 (Rel-10 and later release), when a UTRA LA BS is co-located with a E-UTRA/UTRA LA BS, the spurious emission power of UTRA LA BS is aligned with the less strict value, -82dBm/100kHz. This means that the E-UTRA LA BS has to suffer a noticeable desensitization of 2.5dB when co-located/co-sited with UTRA LA BS. It seems that the difference in noise figure between UTRA and E-UTRA LA BS was overlooked when adding LA E-UTRA operating bands for co-location spurious emission in TS 25.104V10.2.0, unfortunately [4]. How to solve this problem was discussed intensively in the last RAN4 meeting, with focusing on the following two issues:
1. How to modify the spurious emission requirement in TS 25.104?

2. In which Release should the modification be carried out, Rel-10 or Rel-11?

For the first issue, we provided 3 possible options for TS 25.104 as below:

Option 1: Modify the spurious emission limit to the stringent value, i.e.-88dBm/100kHz. 
Option 2: Add a new column for spurious emission requirement for protecting E-UTRA bands LA BS in TS 25.104 Table 6.14.
Option 3: Delete all E-UTRA bands in spurious emissions for co-located LA BS to aviod misalignment.
Compared with these options, Option 3 actually defines no requirement for UTRA LA BS spurious emission level to protect the co-located E-UTRA LA BS. However, the co-location of UTRA and E-UTRA LA BS might exist in real deployment sceanario and the requirement shall be specified sooner or later. For both Option 1 and Option 2, the co-location spurious emission requirement to protect E-UTRA LA BS is modified as -88dBm/kHz, based on 0.8dB densentization principle, except that Option 1 further use this requirement for protection of other UTRA LA BS for specification simiplicity and consistency. It is recommended that Option 1 and Option 2 could be more appropriate. However, we have prepared CR alternatives for these three options attached in Annex A~C.
For the second issue, since this problem is firstly founded in Rel-10 which has not been frozen yet, RAN4 still has time to correct this mistake before UTRA LA BS of Rel-10 is deployed. Therefore, it is recommended that the modification could better be carried out in Rel-10 and later release. For UTRA LA BS of earlier releases (before Rel-10) which may have been deployed, the co-location spurious emission requirement could remain unchanged in TS25.104 considering that its current RF device performance might be a little difficult to meet spurious emission requirement of -88dBm/kHz.
3 Conclusion
In TS 25.104 Rel-10 & Rel-11 Section 6.6.3.4, the current spurious emission requirements of UTRA LA BS can not provide sufficent protection for co-located E-UTRA LA BS. According to the analysis, we think that Option 1 and Option 2 could be better ways to address the problem, and suggest that this modification of TS25.104 could be carried out for Rel-10 and later release.
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Annex A. (Option 1)
TS 25.104 V10.4.0 Section 6.6.3.4 Table 6.14 (Spurious emissions limits for Local Area BS co-located with another BS)
The power of any spurious emission shall not exceed the limits of Table 6.14 for a Local Area (LA) BS where requirements for co-location with a BS type listed in the first column apply.
Table 6.14: BS Spurious emissions limits for Local Area BS co-located with another BS

	Type of co-located BS
	Band for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	Pico GSM900
	876-915 MHz
	-70 dBm
	100 kHz
	

	Pico DCS1800
	1710 - 1785 MHz
	-80 dBm
	100 kHz
	

	Pico PCS1900
	1850 - 1910 MHz
	-80 dBm
	100 kHz
	

	Pico GSM850
	824 - 849 MHz
	-70 dBm
	100 kHz
	

	LA UTRA FDD Band I or E-UTRA Band 1
	1920 - 1980 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band II or E-UTRA Band 2
	1850 - 1910 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band III or E-UTRA Band 3
	1710 - 1785 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band IV or E-UTRA Band 4
	1710 - 1755 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band V or E-UTRA Band 5
	824 - 849 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band VI or XIX or E-UTRA Band 6, 18 or 19
	815 - 850 MHz 
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band VII or E-UTRA Band 7
	2500 - 2570 MHz
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band VIII or E-UTRA Band 8
	880 - 915 MHz
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band IX or E-UTRA Band 9
	1749.9 - 1784.9 MHz
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band X or E-UTRA Band 10
	1710 - 1770 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XI or E-UTRA Band 11
	1427.9 - 1447.9 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XII or E-UTRA Band 12
	699 - 716 MHz
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band XIII or E-UTRA Band 13
	777 - 787 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XIV or E-UTRA Band 14
	788 - 798 MHz
	-88 dBm
	100 kHz
	

	LA E-UTRA Band 17
	704 - 716 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XX or E-UTRA Band 20
	832 - 862 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XXI or E-UTRA Band 21
	1447.9 - 1462.9 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XXII or E-UTRA Band 22
	3410 – 3490 MHz
	-88 dBm
	100 kHz
	

	LA E-UTRA Band 23
	2000 - 2020 MHz
	-88 dBm
	100 kHz
	

	LA E-UTRA Band 24
	1626.5 – 1660.5 MHz
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XXV or E-UTRA Band 25
	1850 - 1915 MHz
	-88 dBm
	100 kHz
	

	LA UTRA TDD Band a) or E-UTRA Band 33
	1900 - 1920 MHz
	-78 dBm
	1 MHz
	

	LA UTRA TDD Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-78 dBm
	1 MHz
	

	LA UTRA TDD Band d) or E-UTRA Band 38
	2570 - 2620 MHz
	-78 dBm
	1 MHz
	

	LA UTRA TDD Band f) or E-UTRA Band 39
	1880  - 1920MHz
	-78 dBm
	1 MHz
	Applicable in China

	LA UTRA TDD Band e) or E-UTRA Band 40
	2300  - 2400MHz
	-78 dBm
	1 MHz
	

	LA E-UTRA Band 41
	2496  - 2690MHz
	-78 dBm
	1 MHz
	

	LA E-UTRA Band 42
	3400  - 3600MHz
	-78dBm
	1 MHz
	

	LA E-UTRA Band 43
	3600  - 3800MHz
	-78dBm
	1 MHz
	

	NOTE 1:
The co-location requirements do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see Table 5.0). The current state-of-the-art technology does not allow a single generic solution for co-location with other system 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 [4].

NOTE 2:
The table above assumes that two operating bands, where the frequency ranges would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.


Annex. B (Option 2)

TS 25.104 V10.4.0 Section 6.6.3.4 Table 6.14 (Spurious emissions limits for Local Area BS co-located with another BS)
The power of any spurious emission shall not exceed the limits of Table 6.14 for a Local Area (LA) BS where requirements for co-location with a BS type listed in the first column apply.
Table 6.14: BS Spurious emissions limits for Local Area BS co-located with another BS

	Type of co-located BS
	Band for co-location requirement
	Maximum Level*
	Maximum Level**
	Measurement Bandwidth
	Note

	Pico GSM900
	876-915 MHz
	-70 dBm
	-70 dBm
	100 kHz
	

	Pico DCS1800
	1710 - 1785 MHz
	-80 dBm
	-80 dBm
	100 kHz
	

	Pico PCS1900
	1850 - 1910 MHz
	-80 dBm
	-80 dBm
	100 kHz
	

	Pico GSM850
	824 - 849 MHz
	-70 dBm
	-70 dBm
	100 kHz
	

	LA UTRA FDD Band I or E-UTRA Band 1
	1920 - 1980 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band II or E-UTRA Band 2
	1850 - 1910 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band III or E-UTRA Band 3
	1710 - 1785 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band IV or E-UTRA Band 4
	1710 - 1755 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band V or E-UTRA Band 5
	824 - 849 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band VI or XIX or E-UTRA Band 6, 18 or 19
	815 - 850 MHz 
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band VII or E-UTRA Band 7
	2500 - 2570 MHz
	-82 dBm
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band VIII or E-UTRA Band 8
	880 - 915 MHz
	-82 dBm
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band IX or E-UTRA Band 9
	1749.9 - 1784.9 MHz
	-82 dBm
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band X or E-UTRA Band 10
	1710 - 1770 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XI or E-UTRA Band 11
	1427.9 - 1447.9 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XII or E-UTRA Band 12
	699 - 716 MHz
	-82 dBm
	-88 dBm
	100 KHz
	

	LA UTRA FDD Band XIII or E-UTRA Band 13
	777 - 787 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XIV or E-UTRA Band 14
	788 - 798 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA E-UTRA Band 17
	704 - 716 MHz
	
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XX or E-UTRA Band 20
	832 - 862 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XXI or E-UTRA Band 21
	1447.9 - 1462.9 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XXII or E-UTRA Band 22
	3410 – 3490 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA E-UTRA Band 23
	2000 - 2020 MHz
	
	-88 dBm
	100 kHz
	

	LA E-UTRA Band 24
	1626.5 – 1660.5 MHz
	
	-88 dBm
	100 kHz
	

	LA UTRA FDD Band XXV or E-UTRA Band 25
	1850 - 1915 MHz
	-82 dBm
	-88 dBm
	100 kHz
	

	LA UTRA TDD Band a) or E-UTRA Band 33
	1900 - 1920 MHz
	-72 dBm
	-78 dBm
	1 MHz
	

	LA UTRA TDD Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-72 dBm
	-78 dBm
	1 MHz
	

	LA UTRA TDD Band d) or E-UTRA Band 38
	2570 - 2620 MHz
	-72 dBm
	-78 dBm
	1 MHz
	

	LA UTRA TDD Band f) or E-UTRA Band 39
	1880  - 1920MHz
	-72 dBm
	-78 dBm
	1 MHz
	Applicable in China

	LA UTRA TDD Band e) or E-UTRA Band 40
	2300  - 2400MHz
	-72 dBm
	-78 dBm
	1 MHz
	

	LA E-UTRA Band 41
	2496  - 2690MHz
	
	-78 dBm
	1 MHz
	

	LA E-UTRA Band 42
	3400  - 3600MHz
	
	-78 dBm
	1 MHz
	

	LA E-UTRA Band 43
	3600  - 3800MHz
	
	-78 dBm
	1 MHz
	

	NOTE 1:
The co-location requirements do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see Table 5.0). The current state-of-the-art technology does not allow a single generic solution for co-location with other system 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 [4].

NOTE 2:
The table above assumes that two operating bands, where the frequency ranges would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.
*:        The power of any spurious emission shall not exceed the limits for a UTRA Local Area (LA) BS when co-located with a LA UTRA BS.

**:       The power of any spurious emission shall not exceed the limits for a UTRA Local Area (LA) BS when co-located with a LA EUTRA BS.


Annex. C (Option 3)

TS 25.104 V10.4.0 Section 6.6.3.4 Table 6.14 (Spurious emissions limits for Local Area BS co-located with another BS)
The power of any spurious emission shall not exceed the limits of Table 6.14 for a Local Area (LA) BS where requirements for co-location with a BS type listed in the first column apply.
Table 6.14: BS Spurious emissions limits for Local Area BS co-located with another BS

	Type of co-located BS
	Band for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	Pico GSM900
	876-915 MHz
	-70 dBm
	100 kHz
	

	Pico DCS1800
	1710 - 1785 MHz
	-80 dBm
	100 kHz
	

	Pico PCS1900
	1850 - 1910 MHz
	-80 dBm
	100 kHz
	

	Pico GSM850
	824 - 849 MHz
	-70 dBm
	100 kHz
	

	LA UTRA FDD Band I 
	1920 - 1980 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band II 
	1850 - 1910 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band III 
	1710 - 1785 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band IV 
	1710 - 1755 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band V 
	824 - 849 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band VI or XIX 
	815 - 850 MHz 
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band VII 
	2500 - 2570 MHz
	-82 dBm
	100 KHz
	

	LA UTRA FDD Band VIII 
	880 - 915 MHz
	-82 dBm
	100 KHz
	

	LA UTRA FDD Band IX 
	1749.9 - 1784.9 MHz
	-82 dBm
	100 KHz
	

	LA UTRA FDD Band X 
	1710 - 1770 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band XI 
	1427.9 - 1447.9 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band XII 
	699 - 716 MHz
	-82 dBm
	100 KHz
	

	LA UTRA FDD Band XIII 
	777 - 787 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band XIV 
	788 - 798 MHz
	-82 dBm
	100 kHz
	

	
	
	
	
	

	LA UTRA FDD Band XX 
	832 - 862 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band XXI 
	1447.9 - 1462.9 MHz
	-82 dBm
	100 kHz
	

	LA UTRA FDD Band XXII 
	3410 – 3490 MHz
	-82 dBm
	100 kHz
	

	
	
	
	
	

	
	
	
	
	

	LA UTRA FDD Band XXV 
	1850 - 1915 MHz
	-82 dBm
	100 kHz
	

	LA UTRA TDD Band a) 
	1900 - 1920 MHz
	-72 dBm
	1 MHz
	

	LA UTRA TDD Band a)
	2010 - 2025 MHz
	-72 dBm
	1 MHz
	

	LA UTRA TDD Band d) 
	2570 - 2620 MHz
	-72 dBm
	1 MHz
	

	LA UTRA TDD Band f) 
	1880  - 1920MHz
	-72 dBm
	1 MHz
	Applicable in China

	LA UTRA TDD Band e) 
	2300  - 2400MHz
	-72 dBm
	1 MHz
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	NOTE 1:
The co-location requirements do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see Table 5.0). The current state-of-the-art technology does not allow a single generic solution for co-location with other system 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 [4].

NOTE 2:
The table above assumes that two operating bands, where the frequency ranges would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.

























































































3GPP


