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1.	Introduction
Numerous WI proposals to support the LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) have been approved in RAN. One of the objectives of these WI is to specify the band-combination specific RF requirements for the corresponding 3 band carrier aggregation (CA) scenarios.
The BS RF requirements for supporting 3 band CA (3DL/1UL) was discussed in RAN4#70Bis [1, 2]. In this contribution, we further discuss the BS RF requirements for supporting 3 band CA (3DL/1UL), especially for multi-band BS capable of operation in three or more bands, and provide a text proposal to record the findings in the Technical Report for 3 Band Carrier Aggregation with Single Uplink [3].

2.	Discussion
[bookmark: _Toc306263746]As discussed in [1], for BS capable of multi-carrier and/or CA operation in contiguous and non-contiguous spectrum in single band, the core and test requirements currently specified in the BS specifications (TS 36.104 and TS 36.141 [4, 5]) are agnostic to the number of CC in the operating band or each of the two sub-blocks within the operating band supported by the BS in intra-band or inter-band CA operation. This can be seen by studying the test configurations defined for multi-carrier and/or CA operation in contiguous and non-contiguous spectrum in single band in sub-clauses 4.10.1, 4.10.2 and 4.10.3 in TS 36.141.
Similarly, for BS capable of multi-band operation, the core and test requirements currently specified in the BS specifications (TS 36.104 and TS 36.141) are agnostic to the number of CC in each operating band or each of the two sub-blocks within each operating band supported by the BS in intra-band or inter-band CA operation. This can be seen by studying the test configurations defined for multi-carrier and/or CA operation in contiguous and non-contiguous spectrum in multi-band in sub-clauses 4.10.4 and 4.10.5 in TS 36.141.
Furthermore, for BS capable of multi-band operation, the core and test requirements are agnostic to the number of operating bands supported by the BS, except the following subclauses.
1) In subclause 4.7.1 in TS 36.141 (extracted below) where the ‘RF bandwidth position for multi-carrier and/or CA testing’ is specified only for ‘BS capable of dual-band operation’.
<Start of extraction>
For BS capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:
BRFBW_ T’RFBW: the RF bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the maximum radio bandwidth, in the upper operating band.
B’RFBW_TRFBW: the RF bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the maximum radio bandwidth, in the lower operating band.
NOTE: BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared maximum radio bandwidth spans both operating bands. BRFBW_TRFBW means the RF bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]<End of extraction>

2) In subclauses 4.10.4.1 and 4.10.5.1 in TS 36.141 (extracted below) where for BS that support three or more bands, the RF bandwidth position of the middle band(s) within the frequency range(s) supported by the BS in the middle band(s) is not defined in ETC4 and ETC5.
<Start of extraction>
-	The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth.
<End of extraction>
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]3) In subclause 4.10.4.1 in TS 36.141 (extracted below) where for BS that support only 3 carriers in 3 frequency bands, the carrier placement of the middle carrier within the frequency ranges supported by the MB BS is not defined in ETC4.
<Start of extraction>
-	If a multi-band BS supports only 3 carriers, two carriers shall be placed in one band according to ETC1 while the remaining carrier shall be placed at the edge of the maximum radio bandwidth in the other band.
<End of extraction>
In order to cover the testing for BS capable of operation in three or more bands, the subclauses above need to be updated. Note that a narrower (inter-RF bandwidth or sub-block) gap between two blocks of transmitted carriers generally represents a more demanding TC for emission tests (e.g. transmitter spurious emission) within the gap. Also unequal gap sizes between successive blocks ensures that the inter-modulation products of the transmitted carriers would fall into the out-of-block frequency ranges (instead of the transmitted frequency ranges of the other blocks), and this again represents a more demanding TC for emission tests.
Therefore, to make more demanding ETC4 and ETC5 for BS capable of operation in three or more bands, we propose to place the RF bandwidth of the middle band(s) within the frequency range(s) supported by the BS in the middle band(s) to obtain the narrowest possible gap(s) between the newly added block(s) and the existing blocks in the TC. Similarly, for BS that support only 3 carriers in 3 frequency bands, we propose to place the middle carrier in ETC4 within the frequency range supported by the BS in the middle band to obtain the narrowest possible gap between the newly added carrier and the existing carriers in the TC.
This is illustrated in Figure 1 below: (a) ETC5 for testing BS that support 3 frequency bands, and (b) ETC4 for testing BS that support only 3 carriers in 3 frequency bands. It can be seen that the middle carrier block / carrier is placed within the frequency range supported by the BS in the middle band to obtain a narrower gap between the newly added carrier block / carrier and the existing carrier blocks / carriers.
(a)


(b)

Figure 1: Updated ETC4 and ETC5 for testing of BS that support three or more bands
Hence the subclauses above should be changed as follow to cover the testing for BS capable of operation in three or more bands.
1) In subclause 4.7.1 in TS 36.141:
<Start of extraction>
For BS capable of multi-banddual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:
BRFBW_ T’RFBW: the RF bandwidths located at the bottom of the supported frequency range in the lowest operating band and at the highest possible simultaneous frequency position, within the maximum radio bandwidth, in the highest operating band.
B’RFBW_TRFBW: the RF bandwidths located at the top of the supported frequency range in the highest operating band and at the lowest possible simultaneous frequency position, within the maximum radio bandwidth, in the lowest operating band.
NOTE: BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared maximum radio bandwidth spans all operating bands supported by the BS. BRFBW_TRFBW means the RF bandwidths are located at the bottom of the supported frequency range in the lowest operating band and at the top of the supported frequency range in the highest operating band.
<End of extraction>
2) In subclauses 4.10.4.1 and 4.10.5.1 in TS 36.141:
<Start of extraction>
-	The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth. The allocated RF bandwidth of the middle band(s) shall be located within the frequency range(s) supported by the BS in the middle band(s) to obtain the narrowest possible gap(s) between the newly added block(s) and the existing blocks in the TC.
<End of extraction>
3) In subclause 4.10.4.1 in TS 36.141:
<Start of extraction>
-	If a multi-band BS supports only 3 carriers in 2 bands, two carriers shall be placed in one band according to ETC1 while the remaining carrier shall be placed at the edge of the maximum radio bandwidth in the other band. If a multi-band BS supports only 3 carriers in 3 bands, two carriers shall be placed at the outermost edges of the declared maximum radio bandwidth, while the remaining carrier shall be placed within the frequency range supported by the BS in the middle band to obtain the narrowest possible gap between the newly added carrier and the existing carriers in the TC.
<End of extraction>
Otherwise, the current requirements can be applied for supporting 3 band CA (3DL/1UL). Moreover, it was agreed in RAN4#70Bis [2] that Table 5.5-3 Inter-band carrier aggregation bands in TS 36.104 and TS 36.141 can be reused to list the 3 band CA (3DL/1UL) supported in the specifications.
Table 5.5-3. Inter-band carrier aggregation bands
	CA Band
	E-UTRA operating band
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3.	Conclusion
The current requirements specified in TS 36.104 and TS 36.141 for BS capable of multi-carrier and/or CA operation in contiguous or non-contiguous spectrum in single or multi-band are agnostic to the number of CC in each operating band or each of the two sub-blocks within each operating band supported by the BS in intra-band or inter-band CA operation, and thus can be applied for supporting 3 band CA (3DL/1UL), except subclauses 4.7.1, 4.10.4.1 and 4.10.5.1 in TS 36.141 need to be updated to cover the testing for BS capable of operation in three or more bands.
Moreover, Table 5.5-3 Inter-band carrier aggregation bands in TS 36.104 and TS 36.141 is agreed to be reused to list the 3 band CA (3DL/1UL) supported in the specifications.
A text proposal to record the above in the Technical Report is provided below, and the corresponding CR to TS 36.141 is provided in [6].
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Text Proposal
<Start of change>
[bookmark: _Toc319869066][bookmark: _Toc381262366]5.3	Specific BS RF requirements
The current requirements specified in TS 36.104 and TS 36.141 for BS capable of multi-carrier and/or CA operation in contiguous or non-contiguous spectrum in single or multi-band are agnostic to the number of CC in each operating band or each of the two sub-blocks within each operating band supported by the BS in intra-band or inter-band CA operation, and thus can be applied for supporting 3 band CA (3DL/1UL), except subclauses 4.7.1, 4.10.4.1 and 4.10.5.1 in TS 36.141 should be changed as follow to cover the testing for BS capable of operation in three or more bands.
1) In subclause 4.7.1 in TS 36.141:
<Start of extraction>
For BS capable of multi-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:
BRFBW_ T’RFBW: the RF bandwidths located at the bottom of the supported frequency range in the lowest operating band and at the highest possible simultaneous frequency position, within the maximum radio bandwidth, in the highest operating band.
B’RFBW_TRFBW: the RF bandwidths located at the top of the supported frequency range in the highest operating band and at the lowest possible simultaneous frequency position, within the maximum radio bandwidth, in the lowest operating band.
NOTE: BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared maximum radio bandwidth spans all operating bands supported by the BS. BRFBW_TRFBW means the RF bandwidths are located at the bottom of the supported frequency range in the lowest operating band and at the top of the supported frequency range in the highest operating band.
<End of extraction>
2) In subclauses 4.10.4.1 and 4.10.5.1 in TS 36.141:
<Start of extraction>
-	The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth. The allocated RF bandwidth of the middle band(s) shall be located within the frequency range(s) supported by the BS in the middle band(s) to obtain the narrowest possible gap(s) between the newly added block(s) and the existing blocks in the TC.
<End of extraction>
3) In subclause 4.10.4.1 in TS 36.141:
<Start of extraction>
-	If a multi-band BS supports only 3 carriers in 2 bands, two carriers shall be placed in one band according to ETC1 while the remaining carrier shall be placed at the edge of the maximum radio bandwidth in the other band. If a multi-band BS supports only 3 carriers in 3 bands, two carriers shall be placed at the outermost edges of the declared maximum radio bandwidth, while the remaining carrier shall be placed within the frequency range supported by the BS in the middle band to obtain the narrowest possible gap between the newly added carrier and the existing carriers in the TC.
<End of extraction>
Moreover, Table 5.5-3 Inter-band carrier aggregation bands in TS 36.104 and TS 36.141 can be reused to list the 3 band CA (3DL/1UL) supported in the specifications.
Table 5.5-3. Inter-band carrier aggregation bands
	CA Band
	E-UTRA operating band

	
	

	CA_x-y-z
	x

	
	y

	
	z



<End of change>

