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1 Introduction

This tdoc is a TP for the common part of the TR 36.853. This part covers band combination independent changes for the BS specifications.
2 Discussion

The current BS specifications (TS 36.104, 36.141, 37.104 and 37.141) are quite generic when it comes to the number of carriers in each operating band. The impact of 3DL is small when it comes to the core part of BS specifications. However the conformance specifications need more work.
2.1 Changes to core specifications

The WF [1] was partly approved. The approved changes were related to band combination table headings. This affects TS 36.104 and 36.141. TS 37.104 and 37.141 refer back to the tables in TS 36, so no update is needed.
The band table updates are the only changes needed to the core BS specifications TS 36.104 and TS 37.104.
2.1.1 Intra-band contiguous CA
The existing tables in TS 36.104 and TS 37.104 can be reused without modification.
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Figure 1: Intra-band contiguous CA (from [1])

Table 1: Intra-band contiguous carrier aggregation bands (Table 5.5-2) from TS 36.104 and 36.141)
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2.1.2 Intra-band non-contiguous CA +Intra-band contiguous CA
The existing tables in TS 36.104 and TS 37.104 can be reused without modification for the contiguous part (table 5.5-2). The non contagious aspect of the 3 DL case in figure 2 requires an update of the table header, table 5.5-4 in the TS 36.104 and TS 36.141 specifications. 
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Figure 2: Intra-band non-contiguous CA +Intra-band contiguous CA (from [1])
The following table can be reused for Intra-band contiguous CA.

Table 2: Intra-band contiguous carrier aggregation bands (Table 5.5-2. from TS 36.104 and 36.141) 
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The following table can be reused for  Intra-band non-contiguous with the clarification of title.

Table 3: Intra-band non-contiguous carrier aggregation bands (with two sub-blocks) 
Table 5.5-4 from TS 36.104 and TS 36.141) 
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2.1.3 Inter-band CA + Intra-band non-contiguous CA
The existing tables in TS 36.104 and TS 37.104 can be reused without modification for the interband part (table 5.5-2). The non contagious aspect of the 3 DL case in figure 2 requires an update of the table header, table 5.5-4 in the TS 36.104 and TS 36.141 specifications. 
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Figure 3: Intra-band non-contiguous CA +Intra-band contiguous CA (from [1])
The following table can be reused for  Intra-band non-contiguous with the clarification of title.

Table 4: Intra-band non-contiguous carrier aggregation bands (with two sub-blocks) 
Table 5.5-4 from TS 36.104 and TS 36.141) 
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The following table can be reused for Inter-band CA.

Table 5: Inter-band carrier aggregation bands (Table 5.5-3 from TS 36.104 and TS 36.141)
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2.1.4 Inter-band CA 
The existing tables in TS 36.104 and TS 37.104 can be reused without modification for the interband part (table 5.5-3). 
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Figure 4: Intra-band non-contiguous CA +Intra-band contiguous CA (from [1])
The following table can be reused for Inter-band CA.

Table 6: Inter-band carrier aggregation bands (Table 5.5-3 from TS 36.104 and TS 36.141)
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2.2 Changes to conformance specifications

The conformance specification requires more work. The Multi Band feature presupposes two bands, even if the current text is quite generic. The required updates statements to have a specification which covers any number of bands, or at least 3 bands, include, but are probably not limited to, test configuration generation, RF bandwidth positions and declarations. 
2.2.1 ETC4 and MB-MSR test configurations generation
Current ETC4 text in TS 36.141 (TS 37.141 is similar) state that:
-
The RF bandwidth of each supported operating band in multi-band operation shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. 

-
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers of each supported operating band in multi-band operation. Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible.
-
The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth.
-
Each concerned band shall be considered as an independent band and the corresponding ETC1 shall be generated in each band. The mirror image of the single-band test configuration shall be used in the highest band being tested for the BS to ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth.

-
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. 

-
If the sum of the maximum RF bandwidth of each supported operating bands is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, repeat the steps above for test configurations where the RF bandwidth of one of the operating band shall be reduced so that the total RF bandwidth of transmitter and receiver is not exceeded and vice versa. 
-
If the sum of the maximum number of supported carrier of each supported operating bands in multi-band operation is larger than the declared total number of supported carriers for the declared band combinations of the BS, repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded and vice versa.
This text need a number of updates. The priority of the ETC4 paragraphs need to be clarified. The second paragraph states: "Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible". The statement that additional carriers shall be placed at the edges of the RF bandwidths clashes with the fourth paragraph: "Each concerned band shall be considered as an independent band and the corresponding ETC1 shall be generated in each band". The allocation of carriers became undecided if we have 3 bands, or more. We need a clear priority of rules covering 3 bands.
The fifth paragraph states "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". The case with 3 bands leaves the middle band unallocated.
2.2.2 RF bandwidth position for multi-carrier and/or CA testing
Current ETC4 text in TS 36.141 (TS 37.141 is similar) state that:
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.

It has already been identified in [2] that statements like "dual-band operation" and "both" need to be updated to cove 3 DL in 3 bands.
However the current definition of  BRFBW_ T’RFBW and B’RFBW_TRFBW only specify placement of RF bandwidths at the lowest or highest parts of the maximum radio bandwidth. A middle portion when covering 3 bands is never considered.
We also need to consider the case when we are 3 bands capable (x, y, z),  but the declared maximum radio bandwidth spans only cover two bands (x, y and y, z) we need to consider what BRFBW, MRFBW and TRFBW and corresponding Multi Band positions mean for this case.
2.2.3
Declarations and required conformance testing
There are a number of updates needed in terms of declarations and required testing:
· The tests to be executed have to be clarified for the case when declared parameters for a dual band combination (or tree bands) are different from the declared parameters for the triple band case.

· Conversely, can certain tests be omitted if declared parameters for a dual band combination (of tree bands) are the same as the declared parameters for the triple band case.
3 Conclusion


We present an analysis of 3DL/1UL impact of BS specifications. The core network specifications only need table updates. However the conformance specification requires more work. The Multi Band feature presupposes two bands, even if the current text is quite generic. The required updates statements to have a specification which covers any number of bands, or at least 3 bands, include, but are probably not limited to, test configuration generation, RF bandwidth positions and declarations.
A TP for TR 36.853 is attached.
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========================== TP for 36.853 v 0.0.4================================
5
3 Band Carrier Aggregation with single UL: general part
5.1

BS specific
The current BS specifications (TS 36.104, 36.141, 37.104 and 37.141) are quite generic when it comes to the number of carriers in each operating band. The impact of 3DL is small when it comes to the core part of BS specifications. However the conformance specifications need more work.

5.1.1 Changes to core specifications

The changes in core specification part of  BS is limited to band table updates. This affects TS 36.104 (and 36.141). TS 37.104 (and 37.141) refer back to the tables in TS 36, so no update is needed.
The band table updates are the only changes needed to the core BS specifications TS 36.104 and TS 37.104.

5.1.1.1 Intra-band contiguous CA
The existing tables in TS 36.104 and TS 37.104 can be reused without modification.
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Figure 5.1.1.1-1: Intra-band contiguous CA (from [1])

Table 5.1.1.1-1: Intra-band contiguous carrier aggregation bands (Table 5.5-2) from TS 36.104 and 36.141)
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5.1.1.2 Intra-band non-contiguous CA +Intra-band contiguous CA
The existing tables in TS 36.104 and TS 37.104 can be reused without modification for the contiguous part (table 5.5-2). The non contagious aspect of the 3 DL case in figure 2 requires an update of the table header, table 5.5-4 in the TS 36.104 and TS 36.141 specifications. 
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Figure 5.1.1.2-1: Intra-band non-contiguous CA +Intra-band contiguous CA (from [1])
The following table can be reused for Intra-band contiguous CA.

Table 5.1.1.2-1: Intra-band contiguous carrier aggregation bands (Table 5.5-2. from TS 36.104 and 36.141) 
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The following table can be reused for  Intra-band non-contiguous with the clarification of title.

Table 5.1.1.2-2: Intra-band non-contiguous carrier aggregation bands (with two sub-blocks) 
Table 5.5-4 from TS 36.104 and TS 36.141) 
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5.1.1.3 Inter-band CA + Intra-band non-contiguous CA
The existing tables in TS 36.104 and TS 37.104 can be reused without modification for the interband part (table 5.5-2). The non contagious aspect of the 3 DL case in figure 2 requires an update of the table header, table 5.5-4 in the TS 36.104 and TS 36.141 specifications. 
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Figure 5.1.1.3-1: Intra-band non-contiguous CA +Intra-band contiguous CA (from [1])
The following table can be reused for  Intra-band non-contiguous with the clarification of title.

Table 5.1.1.3-1: Intra-band non-contiguous carrier aggregation bands (with two sub-blocks) 
Table 5.5-4 from TS 36.104 and TS 36.141) 
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The following table can be reused for Inter-band CA.

Table 5.1.1.3-2: Inter-band carrier aggregation bands (Table 5.5-3 from TS 36.104 and TS 36.141)
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5.1.1.4 Inter-band CA 
The existing tables in TS 36.104 and TS 37.104 can be reused without modification for the interband part (table 5.5-3). 
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Figure 5.1.1.4-1: Intra-band non-contiguous CA +Intra-band contiguous CA (from [1])
The following table can be reused for Inter-band CA.

Table 5.1.1.4-1: Inter-band carrier aggregation bands (Table 5.5-3 from TS 36.104 and TS 36.141)
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5.1.2 Changes to conformance specifications

The conformance specification requires more work. The Multi Band feature presupposes two bands, even if the current text is quite generic. The required updates statements to have a specification which covers any number of bands, or at least 3 bands, include, but are probably not limited to, test configuration generation, RF bandwidth positions and declarations. 

5.1.2.1 ETC4 and MB-MSR test configurations generation
Current ETC4 text in TS 36.141 (TS 37.141 is similar) state that:
-
The RF bandwidth of each supported operating band in multi-band operation shall be the declared maximum RF bandwidth of each supported operating band in multi-band operation. 

-
The number of carriers of each supported operating band shall be the declared maximum number of supported carriers of each supported operating band in multi-band operation. Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible.
-
The allocated RF bandwidth of the outermost bands shall be located at the outermost edges of the declared maximum radio bandwidth.
-
Each concerned band shall be considered as an independent band and the corresponding ETC1 shall be generated in each band. The mirror image of the single-band test configuration shall be used in the highest band being tested for the BS to ensure a narrowband carrier being placed at both edges of the BS maximum radio bandwidth.

-
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. 

-
If the sum of the maximum RF bandwidth of each supported operating bands is larger than the declared total RF bandwidth of transmitter and receiver for the declared band combinations of the BS, repeat the steps above for test configurations where the RF bandwidth of one of the operating band shall be reduced so that the total RF bandwidth of transmitter and receiver is not exceeded and vice versa. 
-
If the sum of the maximum number of supported carrier of each supported operating bands in multi-band operation is larger than the declared total number of supported carriers for the declared band combinations of the BS, repeat the steps above for test configurations where in each test configuration the number of carriers of one of the operating band shall be reduced so that the total number of supported carriers is not be exceeded and vice versa.
This text need a number of updates. The priority of the ETC4 paragraphs need to be clarified. The second paragraph states: "Carriers shall first be placed at the outermost edges of the declared maximum radio bandwidth. Additional carriers shall next be placed at the edges of the RF bandwidths, if possible". The statement that additional carriers shall be placed at the edges of the RF bandwidths clashes with the fourth paragraph: "Each concerned band shall be considered as an independent band and the corresponding ETC1 shall be generated in each band". The allocation of carriers became undecided if we have 3 bands, or more. We need a clear priority of rules covering 3 bands.

The fifth paragraph states "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". The case with 3 bands leaves the middle band unallocated.
5.1.2.2 RF bandwidth position for multi-carrier and/or CA testing
Current ETC4 text in TS 36.141 (TS 37.141 is similar) state that:
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.

It has already been identified in [2] that statements like "dual-band operation" and "both" need to be updated to cove 3 DL in 3 bands.

However the current definition of  BRFBW_ T’RFBW and B’RFBW_TRFBW only specify placement of RF bandwidths at the lowest or highest parts of the maximum radio bandwidth. A middle portion when covering 3 bands is never considered.

We also need to consider the case when we are 3 bands capable (x, y, z),  but the declared maximum radio bandwidth spans only cover two bands (x, y and y, z) we need to consider what BRFBW, MRFBW and TRFBW and corresponding Multi Band positions mean for this case.
5.1.2.3
Declarations and required conformance testing

There are a number of updates needed in terms of declarations and required testing:

· The tests to be executed have to be clarified for the case when declared parameters for a dual band combination (or tree bands) are different from the declared parameters for the triple band case.

· Conversely, can certain tests be omitted if declared parameters for a dual band combination (of tree bands) are the same as the declared parameters for the triple band case.
5.2

UE specific 
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