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1 Introduction
In this tdoc we continue the discussion related to the impact on core requirements. We build on previous work [1,2,3].
2 Discussion
We offer proposals how to change the definition of MB MSR base station and how to define unwanted emissions for the cases when some of the bands are not transmitting.
2.1 Definitions

We fix the “two or more” and the “at least one” issues. We keep the other changes from Los Cabos. Besides some changes related to sub-band and superseding-band where we use “consists of” instead. 
Multi-band base station: base station characterized by the ability of its transmitter and/or receiver to process  carriers in common active RF components simultaneously, where  one or more carriers is configured per band (which is not a sub-band or superseding-band of another supported operating band).

Multi-band transmitter: transmitter characterized by the ability to process carriers in common active RF components simultaneously, where  one or more carriers is configured per band (which is not a sub-band or superseding-band of another supported operating band).

Multi-band receiver: receiver characterized by the ability to process  carriers in common active RF components simultaneously, where  one or more carriers is configured per band (which is not a sub-band or superseding-band of another supported operating band).

Sub-band: A sub-band of an operating band consists of a part of the uplink and downlink frequency range of that operating band.

Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of that operating band.
2.2 Unwanted emissions

In the previous meeting we outlined in pictures how we wanted the specification to develop [2]. The pictures are repeated below:

The existing specification text presuppose two bands and describe how and which unwanted emission limits to apply where. Figure 1 below use dark blue blocks for the edges of a band with carriers, light blue for no carriers and orange for unwanted emissions.
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Figure 1: Existing specification


The different “carriers on in band” and “carriers off in band” cases that appear for 3 bands or more, need clarification. One possible way of doing that is shown in figures 2 and 3. 


[image: image2]
Figure 2: Two bands with carriers transmitting one band with carriers not transmitting


[image: image3]
Figure 3: One band with carriers transmitting two bands with carriers not transmitting


The next step is to present a specification text. We define a building block and that is that the UEM for a band without carriers is:

The operating band unwanted emission limit of the band where there are no carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset ((fmax), shall apply from 10 MHz below the lowest frequency, up to 10 MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.

We can then use this building block. If the inter-band gap is small we accumulate in gap, as usual. The proposal becomes:
For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, the operating band unwanted emission limits apply also in a supported operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in other supported operating band(s). In this case, cumulative limit is applied in the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted, if the inter-band cap is less than 20 MHz. 


-
The operating band unwanted emission limit of a band where there are no carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset ((fmax), shall apply from 10 MHz below the lowest frequency, up to 10 MHz above the highest frequency of the supported downlink operating band without any carrier transmitted. 
2.3 General Blocking

The clarifications in the definitions of MSR base station in 5.2 regarding non-overlapping operating bands leads to an adjustment of the note text (TS 37.104 shown. TS 36.104 is similar and will have the same update).
Table 7.4.1-1: General blocking requirement

	Base Station Type
	Mean power of interfering signal [dBm]
	Wanted Signal mean power [dBm]

(Note 1)
	Centre Frequency of Interfering Signal
	Interfering signal centre frequency minimum frequency offset from the Base Station RF Bandwidth edge or sub-block edge inside a gap [MHz]

	Wide Area BS
	-40
	PREFSENS + x dB 
(Note 2)
	See Table 7.4.1-2
	±7.5

	Medium Range BS
	-35
	PREFSENS + x dB 
(Note 3)
	
	

	Local Area BS
	-30
	PREFSENS + x dB 
(Note 4)
	
	

	NOTE 1:
PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see subclause 7.2.

NOTE 2:
For WA BS, “x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal. 

NOTE 3: 
For MR BS, “x” is equal to 6 in case of UTRA wanted signals, 9 in case of E-UTRA wanted signal and 3 in case of GSM/EDGE wanted signal.

NOTE 4: 
For LA BS, “x” is equal to 11 in case of E-UTRA wanted signal, 6 in case of UTRA wanted signal and equal to 3 in case of GSM/EDGE wanted signal.

NOTE5:
For a BS capable of multi-band operation, “x” in Note 2, 3, 4 apply in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present or in an adjacent or overlapping band. Forotherin-band blocking frequency ranges of the interfering signal for the supported operating bands, “x” is equal to 1.4 dB.


3 Conclusion

Fixes for definition and unwanted emissions are presented.
4 Text proposal

<start of change>

5
Necessary changes to the core requirements
5.2
Definitions
The current MB BS definitions cannot be used for a MB BS that support Bands 20 and 28 in Europe (where only the lower 2x30MHz of Band 28 are used) as these bands are overlapping. This is a problem to be solved, but the current ‘non-overlapping operating band’ definitions were requested by operators who were concerned that a single band BS could be declared as MB BS when the supported band is a sub-band or superseding-band of another band, e.g. Band 5 and Band 26. The current text also has some statements that work when two bands are presupposed, but needs change when we have three or more bands. To solve this problem while avoiding the concern from the operators, it is agreed to change the MB BS definitions as follows
Multi-band base station: base station characterized by the ability of its transmitter and/or receiver to process  carriers in common active RF components simultaneously, where  one or more carriers is configured per band (which is not a sub-band or superseding-band of another supported operating band).

Multi-band transmitter: transmitter characterized by the ability to process carriers in common active RF components simultaneously, where  one or more carriers is configured per band (which is not a sub-band or superseding-band of another supported operating band).

Multi-band receiver: receiver characterized by the ability to process  carriers in common active RF components simultaneously, where  one or more carriers is configured per band (which is not a sub-band or superseding-band of another supported operating band).

Sub-band: A sub-band of an operating band consists of a part of the uplink and downlink frequency range of that operating band.

Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of that operating band.
<next change>
5.3
Operating band unwanted emissions
The existing specification text presuppose two bands and describe how and which unwanted emission limits to apply where. Figure 5.3-1 below use dark blue blocks for the edges of a band with carriers, light blue for no carriers and orange for unwanted emissions.


[image: image4]
Figure 5.3-1: Existing specification


The different “carriers on in band” and “carriers off in band” cases that appear for 3 bands or more, need clarification. One possible way of doing that is shown in figures 5.3-2 and 5.3-3. 
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Figure 5.3-2: Two bands with carriers transmitting one band with carriers not transmitting


[image: image6]
Figure 5.3-3: One band with carriers transmitting two bands with carriers not transmitting


To state the new specification text we define a building block and that is that the UEM for a band without carriers is:

The operating band unwanted emission limit of the band where there are no carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset ((fmax), shall apply from 10 MHz below the lowest frequency, up to 10 MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.

We can then use this building block. If the inter-band gap is small we accumulate in gap, as usual. The proposal becomes:
For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, the operating band unwanted emission limits apply also in a supported operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in other supported operating band(s). In this case, cumulative limit is applied in the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted, if the inter-band cap is less than 20 MHz. 


-
The operating band unwanted emission limit of a band where there are no carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset ((fmax), shall apply from 10 MHz below the lowest frequency, up to 10 MHz above the highest frequency of the supported downlink operating band without any carrier transmitted. 

<Next change>
5.4 General Blocking

The clarifications in the definitions of MSR base station in 5.2 regarding non-overlapping operating bands leads to an adjustment of the note text (TS 37.104 shown. TS 36.104 is similar and will have the same update), “or in an adjacent or overlapping band”.

Table 7.4.1-1: General blocking requirement

	Base Station Type
	Mean power of interfering signal [dBm]
	Wanted Signal mean power [dBm]

(Note 1)
	Centre Frequency of Interfering Signal
	Interfering signal centre frequency minimum frequency offset from the Base Station RF Bandwidth edge or sub-block edge inside a gap [MHz]

	Wide Area BS
	-40
	PREFSENS + x dB 
(Note 2)
	See Table 7.4.1-2
	±7.5

	Medium Range BS
	-35
	PREFSENS + x dB 
(Note 3)
	
	

	Local Area BS
	-30
	PREFSENS + x dB 
(Note 4)
	
	

	NOTE 1:
PREFSENS depends on the RAT, the BS class and on the channel bandwidth, see subclause 7.2.

NOTE 2:
For WA BS, “x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal. 

NOTE 3: 
For MR BS, “x” is equal to 6 in case of UTRA wanted signals, 9 in case of E-UTRA wanted signal and 3 in case of GSM/EDGE wanted signal.

NOTE 4: 
For LA BS, “x” is equal to 11 in case of E-UTRA wanted signal, 6 in case of UTRA wanted signal and equal to 3 in case of GSM/EDGE wanted signal.

NOTE5:
For a BS capable of multi-band operation, “x” in Note 2, 3, 4 apply in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present or in an adjacent or overlapping band. Forotherin-band blocking frequency ranges of the interfering signal for the supported operating bands, “x” is equal to 1.4 dB.


<End of change>
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