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1 Introduction
3GPP has introduced hundreds of EN-DC and CA band combinations into 38.101-1 and 38.101-3, additionally thousands are planned to be added due to the rel. 16 basket WIs. Currently we have a lot of mmWave CA combinations in the spec or requested that have a combination of contiguous and non-contiguous CA carriers. In most cases these can be simplified to be replaced by a non-contiguous combination.
2 Mixed (non-)contiguous mmWave CA combinations 
There are many combinations of contiguous and non-contiguous mmWave CA combinations requested or already in the spec. Here are some examples of DC combinations from the upcoming rel. 16 spec [1]: DC_5A_n260(2G-3O), DC_5A_n260(G-4O), DC_5A_n260(2G-4O), DC_5A_n260(3G-O).

What do these configurations mean? The following table shows what mmWave carriers and gaps between the carriers are meant when specifying these configurations, assumption is that O means two 50MHz carriers, since otherwise G could be used instead.
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Configuration Carriers and Gaps carriers Bandwidth

DC_5A_n260(2G-30) | 100| 100|Gap [ 100| 100(Gap | 50| 50|{Gap | 50| 50|Gap [ 50| 50 10 700
DC_5A_n260(G-40) | 100| 100|Gap [ 50| 50(Gap | 50 50|Gap | 50 50|Gap [ 50| 50 10 600
DC_5A_n260(2G-40) | 100| 100|Gap [ 100| 100(Gap | 50| 50|Gap | 50 50|Gap | 50| 50(Gap| 50| 50 12 800
DC_5A_n260(3G-O) | 100| 100|Gap [ 100| 100{Gap | 100| 100{Gap | 50 50 8 700










Configuration

Number of 

carriers Bandwidth

DC_5A_n260(2G-3O) 100 100Gap 100 100Gap 50 50Gap 50 50Gap 50 50 10 700

DC_5A_n260(G-4O) 100 100Gap 50 50Gap 50 50Gap 50 50Gap 50 50 10 600

DC_5A_n260(2G-4O) 100 100Gap 100 100Gap 50 50Gap 50 50Gap 50 50Gap 50 50 12 800

DC_5A_n260(3G-O) 100 100Gap 100 100Gap 100 100Gap 50 50 8 700

Carriers and Gaps


UEs would usually not be able to support such a high number of carriers, many devices are limited to 8 carriers. Additionally many of the contiguous carriers can be replaced by single carriers, for example two contiguous 100MHz carriers with bandwidth class G can be replaced by a single carrier with bandwidth class A (in this case having 200MHz instead of 2x100MHz), the same for two contiguous carriers with bandwidth class O, resulting in one carrier with bandwidth class A having 100MHz. Within a non-contiguous CA configuration like CA_n260(5A), each carrier can have a different bandwidth, as each carrier is defined to have either 50, 100, 200 or (optional) 400MHz. So some carriers can have for example 100MHz while others have 200MHz bandwidth. For example (2G) can be replaced with (2A) and (3O) can be replaced with (3A), so that (2G-3O) can be replaced by (5A). Applying this procedure to the DC combinations above, these combinations could be replaced by:

DC_5A_n260(2G-3O) = DC_5A_n260(A-A-A-A-A) = DC_5A_n260(5A)

DC_5A_n260(G-4O) = DC_5A_n260(A-A-A-A-A) = DC_5A_n260(5A)

DC_5A_n260(2G-4O) = DC_5A_n260(A-A-A-A-A-A) = DC_5A_n260(6A)

DC_5A_n260(3G-O) = DC_5A_n260(A-A-A-A) = DC_5A_n260(4A)

Replacing these mixed contiguous/ noncontiguous configurations with non-contiguous only combinations has several advantages:

· The number of carriers needed would be reduced, many UEs are limited to a maximum of 8 carriers, so UEs could support these configurations as 10 or 12 mixed carriers are replaced by just 5 or 6 non-contiguous carriers
· Replacing contiguous lower bandwidth carriers by higher bandwidth single carriers means many of these combinations are being replaced by the same combination, in the example above DC_5A_n260(2G-3O) and DC_5A_n260(G-4O) both can be replaced by DC_5A_n260(5A)

· Since combinations with (2A)..(8A) are usually already specified, the number of new combinations can be significantly reduced

· Configurations with (8A) will fall back to the already specified (7A), to (6A) and so on until, so fallbacks are usually also already specified, in the example above, DC_5A_n260(6A) will fall back to DC_5A_n260(5A), which will fall back to DC_5A_n260(4A) and so on, while in case of the combined contiguous/ non-contiguous combinations there will be plenty of additional complicated fallbacks

· Replacing mixed contiguous/non-contiguous configurations with non-contiguous only configurations will make hundreds of DC combinations and their fallbacks redundant but still the same spectrum can be used
Observation 1: In most cases contiguous carriers can be replaced with single carriers with the bandwidth being the sum of the bandwidth of the contiguous carriers 

Observation 2: Replacing multiple non-contiguous blocks of contiguous carriers by non-contiguous single carriers will reduce the number of configurations to be specified dramatically
Observation 3: Replacing contiguous carriers by single carriers will dramatically reduce the issues with the high number of fallback configurations
Proposal 1: Operators are requested to check if they can replace configurations with a mixture of contiguous and non-contiguous mmWave CA combinations (example CA_n260(2G-3O)) with wider bandwidth non-contiguous only configurations (example CA_n260(5A))
Proposal 2: DC or CA configurations found to be redundant can be removed from 38.101-1/3, or not introduced in rel. 16 specs
3 Conclusion
According to the above discussion we have the following observations and proposals: 

Observation 1: In most cases contiguous carriers can be replaced with single carriers with the bandwidth being the sum of the bandwidth of the contiguous carriers 

Observation 2: Replacing multiple non-contiguous blocks of contiguous carriers by non-contiguous single carriers will reduce the number of configurations to be specified dramatically
Observation 3: Replacing contiguous carriers by single carriers will dramatically reduce the issues with the high number of fallback configurations
Proposal 1: Operators are requested to check if they can replace configurations with a mixture of contiguous and non-contiguous mmWave CA combinations (example CA_n260(2G-3O)) with wider bandwidth non-contiguous only configurations (example CA_n260(5A))
Proposal 2: DC or CA configurations found to be redundant can be removed from 38.101-1/3, or not introduced in rel. 16 specs
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