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1
Introduction

In RAN4#90bis meeting, a discussion on maximum aggregated bandwidth for NR CA and EN-DC was raised [1]. The following two proposals are suggested in [1].
Proposal 1: For intra-band CA, it is suggested to keep the description of ‘Maximum aggregated BW’ and change the ‘Aggregated bandwidth’ to ‘Maximum aggregated BW’ in 38.101-1.

Agreement:  Proposal 2: For intra-band CA in 38.101-2, a uniform expression of configuration should be used for each band, i.e., each component carrirer contains a variety of possible bandwidths.
During the online discussion in RAN4#90bis, the proposal 2 has been reached as an agreement while the implementation into TS was decided to wait until proposal 1 is agreed. The concern on proposal 1 is that the modification of ‘Maximum aggregated BW’ in TS 38.101-1 may increase the complexity of future addition of NR CA and EN-DC combinations. Furthermore, the impact on removing the restriction of ‘component carriers in order of increasing carrier frequency’ in [2] need to be further evaluated.

In this proposal, we further discuss the impact on ‘maximum aggregated bandwidth’ for NR CA in TS 38.101-1.

Discussion

In current TS 38.101-1 spec, for intra-band contiguous CA, the CA combination is organized by the channel bandwidth of each component carrier case by case shown in Table 1, with each component carrier having a single channel bandwidth. The ‘Aggregated bandwidth’ column is used in Table 1 which is different from TS 38.101-2 and 38.101-3 in which the description of ‘Maximum aggregated bandwidth’ is used. Furthermore, the ‘Aggregated bandwidth’ column in Table 1 is the sum of all channel bandwidths of component carriers, without providing any additional information.
Table 1   Example for NR intra-band contiguous CA in TS 38.101-1
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Observation 1: The ‘Aggregated bandwidth’ used for NR CA configuration in TS 38.101-1 is redundant, without providing any additional information.

Proposal 1: It is suggested to remove the ‘Aggregated bandwidth’ used for intra-band contiguous CA in TS 38.101-1.
Observation 2: The ‘Aggregated bandwidth’ used for NR CA configuration in TS 38.101-1 is not in line with the ‘Maximum aggregated bandwidth’ in TS 38.101-2.

If we take the ‘Maximum aggregated bandwidth’ in TS 38.101-1 into consideration, the NR intra-band contiguous CA configuration table will be modified as in Table 2 which is more simplified, with the original table size being 9 rows while only 4 rows in the renewed configuration table. 
Table 2   Example for NR intra-band contiguous CA in TS 38.101-1 by using ‘Maximum aggregated BW’
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Considering the possible adding new configurations in the future release, as a matter of fact, it will make the table simpler when using the description of the‘Maximum aggregated bandwidth’. The number of tuples in the table can be significantly reduced. For example, in the case of CA_n77D/CA_n78D/CA_n79D, if the future component carrier bandwidth of 70MHz is added, and new combinations of {{50,70,100}, {60,70,100}, {70,70,100}, {70,80,100}, {70,90,100}} are introduced for component carriers, 5 new rows will need to be inserted if using the original description of ‘Aggregated bandwidth’, while only 1 additional row would be required if using the description of ‘Maximum aggregated bandwidth’.

The following Table 3 illustrates the possible addition of new combinations with component carrier bandwidth of 70MHz as an example for CA_n77D/CA_n78D/CA_n79D. 

Observation 3: To align with 38.101-2, the description of NR CA configuration by the ‘Maximum aggregated bandwidth’ instead of ‘Aggregated bandwidth’ makes the expression of configuration table more concise. In addition, it will significantly reduce the expansion of configuration table size for possible new adding combinations in future releases.

Table 3   Illustration for possible adding new combinations in future release
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In response to the concern on the impact on removing the restriction of ‘component carriers in order of increasing carrier frequency’, we can further check the current version of NR CA configuration table in Table 5.5A.1-1 of TS 38.101-1. It can be seen that there is no permutation of channel bandwidth for component carriers in current CA combinations. Thus, it leads to the conclusion that using the ‘Maximum aggregated bandwidth’ to define NR CA configuration in TS 38.101-1 does not affect the decision on removing the restriction of ‘component carriers in order of increasing carrier frequency’.
Observation 4: Using the ‘Maximum aggregated bandwidth’ to define NR CA configuration in TS 38.101-1 does not affect the decision on removing the restriction of ‘component carriers in order of increasing carrier frequency’ in current version of specs.
Based on the above discussion, the following proposal is suggested.
Proposal 2: For intra-band contiguous CA configuration, it is suggested to change the ‘Aggregated bandwidth’ to ‘Maximum aggregated bandwidth’ in TS 38.101-1 shown as in Table 4.
Table 4   NR CA configurations and BCS defined for intra-band contiguous CA for fallback group 1 [image: image4.png]NR CA configuration | Bandwidth Combination set-
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3
Conclusion

In this contribution, the issue related to ‘(Max.) aggregated BW ’ of NR CA configurations in TS 38.101-1 has been discussed. To align with the agreement of ‘Maximum aggregated bandwidth’ achieved in TS 38.101-2, it is suggested that ‘Maximum aggregated bandwidth’ should also be used in TS 38.101-1. Based on the discussion, we have concluded the following observations and proposals.

Observation 1: The ‘Aggregated bandwidth’ used for NR CA configuration in TS 38.101-1 is redundant, without providing any additional information.

Proposal 1: It is suggested to remove the ‘Aggregated bandwidth’ used for intra-band contiguous CA in TS 38.101-1.
Observation 2: The ‘Aggregated bandwidth’ used for NR CA configuration in TS 38.101-1 is not in line with the ‘Maximum aggregated bandwidth’ in TS 38.101-2.

Observation 3: To align with 38.101-2, the description of NR CA configuration by the ‘Maximum aggregated bandwidth’ instead of ‘Aggregated bandwidth’ makes the expression of configuration table more concise. In addition, it will significantly reduce the expansion of configuration table size for possible new adding combinations in future releases.

Observation 4: Using the ‘Maximum aggregated bandwidth’ to define NR CA configuration in TS 38.101-1 does not affect the decision on removing the restriction of ‘component carriers in order of increasing carrier frequency’ in current version of specs.
Proposal 2: For intra-band contiguous CA configuration, it is suggested to change the ‘Aggregated bandwidth’ to ‘Maximum aggregated bandwidth’ in TS 38.101-1 shown as in Table 4.
4
Reference

[1] R4-1903501, Discussion on maximum aggregated bandwidth for NR CA and EN-DC, ZTE

[2] R4-1904534, Consideration on channel bandwidth set for NR CA, Huawei, HiSilicon, CMCC
4 tuples





9 tuples





Only 1 new tuple added





5 new tuples added









 1/3

