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Introduction
A new Work Item was approved at RAN #70 [1]. The objectives of the WID are defined as following:

4.1
Objective of SI or Core part WI or Testing part WI

Identify the necessary changes, if any, to the existing multi-band BS requirements for BS capable of operation in three or more bands. In addition, identify additional band combinations beside Band (8+20+28) for feasible implementation of multi-band BS capable of operation in three or more bands.
4.2
Objective of Performance part WI

To specify multi-band BS testing with three or more bands in the RAN4 specifications, using the existing multi-band BS testing with two bands as a base. The work will focus on the following steps:

1. Conclude whether a generic testing approach can be applied to all the identified band combinations or separate testing approaches are necessary.

2. In case a generic testing approach cannot be applied to all the identified band combinations with an initial focus on the completion of testing for Band (8+20+28).

3. Specify multi-band BS testing for all the identified band combinations. In particular, to decide:

1.
The RF bandwidth location and carrier placement within the operating bands and frequency ranges supported by the BS.

2.
Conclude on the multi-band combinations to be tested out of the supported ones for BS that supports multiple multi-band combinations.

3.
Other aspects of multi-band BS testing that are necessary to complete the specification.
In this paper, the WID objective relating to the conformance part is further elaborated and an analysis considering the CA combinations for 3 or more bands is given. The WID objective regarding the core part is addressed in [2] and thus not further discussed in this paper.
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Discussion
To initiate the investigation on possible generic approach, we chose to consider the CA combinations with 3 or more bands either already finalized and in specifications and all combinations where an approved WID exist instead of defining arbitrary combination. A metric which is a challenge for multiband implementation is the transceiver or receiver bandwidth. Table 1 contains the result of required bandwidths for multi band receiver and transmitter for the 3GPP CA combinations.

Table 1
CA combinations for 3 or more bands
	Band combinations
	Max UL bandwidth [MHz]
	Max DL bandwidth [MHz]

	1+3+5
	1156
	1301

	1+3+7
	860
	885

	1+3+8
	1100
	1245

	1+3+19
	1165
	1295

	1+3+20
	1148
	1379

	1+3+26
	1166
	1311

	1+3+28
	1277
	1412

	1+5+7
	1746
	1821

	1+7+8
	1690
	1765

	1+7+20
	1738
	1899

	1+7+28
	1867
	1932

	1+8+11
	1100
	1245

	1+11+18
	1165
	1310

	1+18+28
	1277
	1412

	1+19+21
	1150
	1295

	1+19+28
	1277
	1412

	2+4+5
	1086
	1286

	2+4+13
	1133
	1409

	2+4+29
	200
	1438

	2+4+30
	605
	430

	2+5+12
	1211
	1261

	2+5+13
	1133
	1244

	2+5+29
	1086
	1273

	2+5+30
	1491
	1491

	2+12+30
	1616
	1631

	2+29+30
	465
	1643

	3+7+8
	1690
	1765

	3+7+20
	1738
	1899

	3+7+28
	1867
	1932

	4+12+30
	1616
	1631

	4+29+30
	605
	1643

	7+8+20
	1738
	1899

	1+3+40
	-
	-

	1+3+42
	-
	-

	1+5+40
	-
	-

	1+8+40
	-
	-

	1+19+42
	-
	-

	1+21+42
	-
	-

	3+5+40
	-
	-

	3+7+38
	-
	-

	3+8+40
	-
	-

	3+19+42
	-
	-

	3+28+40
	-
	-

	7+20+38
	-
	-

	19+21+42
	-
	-

	1+3+7+8
	-
	-

	2+4+5+12
	1207
	1397

	2+4+5+29
	1086
	1438

	2+4+5+30
	1491
	1491

	2+4+12+30
	1616
	1631

	2+4+29+30
	605
	1643

	4+5+12
	1056
	1426

	1+3+5+40
	-
	-

	1+3+8+40
	-
	-

	1+3+19+42
	-
	-

	1+3+42
	-
	-

	1+19+21+42
	-
	-

	1+19+42
	-
	-

	1+21+42
	-
	-

	19+21+42
	-
	-

	1+18+28
	1277
	1412

	2+4+12
	1211
	1426

	4+5+13
	978
	1409

	1+8+28
	1277
	1412

	2+4+7
	860
	780

	2+5+66
	1086
	1331

	2+7+12
	1871
	1961

	2+12+66
	1211
	1471

	2+13+66
	1133
	1454

	3+7+32
	860
	1238

	3+8+28
	1082
	1122

	3+20+32
	953
	1089

	4+5+29
	931
	1438

	7+20+32
	1738
	1899

	1+3+38
	-
	-

	1+3+41
	-
	-

	1+7+40
	-
	-

	3+7+40
	-
	-

	3+8+40
	-
	-

	1+3+7+28
	1867
	1932

	2+4+7+12
	1871
	1961

	2+4+12
	1211
	1426

	3+7+20+32
	1738
	1899

	4+5+30
	1491
	1491

	4+5+12
	1056
	1426

	1+3+7+40
	-
	-

	1+41+42
	-
	-



The combinations marked in red are the FDD+TDD combinations which is not applicable in the multiband context as stated in the BS core specifications:
“The RF requirements in the present specification are FFS for multi-band operation supporting bands for both FDD and TDD.”
Considering the vast number of combinations and how different they are, it is difficult to see a common denominator to start a work on a generic approach. It is also notable that for very many of the combinations the required bandwidth for receiver an transmitter is far above 1 GHz which also imply quite a large relative bandwidth.
It was also noted that the combination stated in the WID (B8+B20+B28) is not a CA combination but give a reasonable receiver and transmitter bandwidth around 200 MHz.

Considering the above, a generic approach due to large difference between band combinations might not be a viable solution and rather the alternative of case-by-case standardization for 3 or more bands would be a more appropriate way forward.

In this case, there are several interesting combinations which should be considered in the context of the WID as following:

· 1+3+7 

· 2+4+7

· 5+27+28

· 5+8+28

· ….

We thus would propose to focus the WID on finding a few additional combinations in addition to band combination already stated in the WID. The possible updates in the core and conformance should then be limited to these combinations and for every new band combination/combinations, besides those added in this WID, 3GPP RAN4 initiate a new WID. 
3 Conclusion

In this paper, the discussion on multi-band for band combinations for 3 or more bands was initiated. All 3GPP CA band combinations with 3 or more bands were discussed and the conclusion was to handle multi-band for 3 or more bands on a case-by-case basis as there is a large variety within the CA combinations as well as both absolute and relative bandwidths for the receiver and transmitters are quite excessive.

We also propose to add a few interesting band combinations to be studied and standardized within this WID. Any new combinations should thus then be handled with new WID.
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