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1. Introduction
The study item on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths is extended from Rel-17 to Rel-18 and the technical report on the study outcome is updated to version 0.0.8 [1].
For the overlapping CA approach, the latest TR indicates that it cannot be combined with NR CA combinations, as shown below:
	6.2.3 Overlapping CA (two cells)
6.2.3.1      General Aspects
Using the Overlapping CA approach to support irregular spectrum is one of the methods without the need of introduction of new dedicated channel bandwidths for both UE and BS. Figure 6.2.3-1 shows overlapping CA from network perspective, in which BS supports the intra-band overlapping CA, while UEs only supports the single CC with the existing channel bandwidth. And figure 6.2.3-2 shows overlapping CA from UE perspective, in which both BS and UE support the intra-band overlapping CA to use all RBs, and the UE supports intra-band non-contiguous CA for the combination as well. 
Even two CCs are overlapped in frequency domain, the network can configure different CCs with non-overlapping BWP to avoid the conflict of physical signals or channels.
In summary,
-	No new gNB channel bandwidth is required 
-	Legacy UE using existing lower regular NR channel bandwidth can operate in either carrier
-	Overlapping CA approach needs to have PRB grid alignment between overlapping CCs
-	From UE perspective, overlapping CA is optional supported in DL only
-  Irregular bandwidth utilizing overlapping CA approach cannot be combined with NR CA combinations 
From UE perspective, the solution requires UE support of intra-band non-contiguous CA for the combination



However, the text itself is not clear, and it also needs further clarification on whether or not to introduce such restrictions.
2. Discussion
For the combination of overlapping CA with normal CA, there could be three cases as shown in Fig. 1:
· Case (a) combining overlapping CA with normal intra-band CA outside the irregular spectrum:
· There are two overlapping CCs with regular CBW within the irregular spectrum, e.g., CC#1 and CC#2 in Fig. 1(a).
· Another CC, e.g., CC#3 in Fig. 1(a), in the same NR band A is operating in normal intra-band CA with the irregular spectrum
· Case (b) combining overlapping with normal inter-band CA
· There are two overlapping CCs with regular CBW within the irregular spectrum, e.g., CC#1 and CC#2 in Fig. 1(b).
· Another CC, e.g., CC#3 in Fig. 1(b), in another NR band B is operating in normal inter-band CA with the irregular spectrum
· Case (c) combining overlapping CA with normal intra-band CA within the irregular spectrum
· There are two overlapping CCs with regular CBW within the irregular spectrum, e.g., CC#1 and CC#2 in Fig. 1(c).
· Another CC, e.g., CC#3 in Fig. 1(c) which is part of the irregular spectrum, but not overlapping with one of the overlapping CCs, e.g., CC#1 in Fig. 1(c), is operating in normal intra-band CA with the irregular spectrum
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(a) Combination of overlapping CA and normal intra-band CA outside the irregular spectrum
[image: ]
(b) Combination of overlapping CA and normal inter-band CA
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(c) Combination of overlapping CA and normal intra-band CA within the irregular spectrum
Fig. 1, Combination of overlapping CA and normal CA
One of the reading on the current wording “Irregular bandwidth utilizing overlapping CA approach cannot be combined with NR CA combinations” can be that it exclude all of above three cases in order to have an efficient utilization of the irregular spectrum.
However, in the real world, it is quite common that an operator may have different non-contiguous segments within an NR band, and one of the segment may be irregular spectrum, which Fig. 1(a) indicates. If we introduce such an restriction, then the benefits from the overlapping approach is offset by this restriction, which is against the original purpose of introducing such an approach.
The same situation applies to Fig. 1(b). There is no reason to restrict the use of normal inter-band CA when enabling the overlapping CA approach for an irregular spectrum.
The case shown in Fig. 1(c) could be avoided, which means that the restriction should apply to Case 1(c).
Proposal: Restrict the combination of overlapping CA and normal CA only to the case within the same irregular spectrum, and revise the corresponding sentence as shown in Annex.
3. Conclusion
In this paper, we have the following proposal for revising the text on the combination of overlapping CA and normal CA.

Proposal: Restrict the combination of overlapping CA and normal CA only to the case within the same irregular spectrum, and revise the corresponding sentence as shown in Annex.
4. Annex: TP revision on Section 6.2.3
6.2.3	Overlapping CA (two cells)
6.2.3.1      General Aspects
Using the Overlapping CA approach to support irregular spectrum is one of the methods without the need of introduction of new dedicated channel bandwidths for both UE and BS. Figure 6.2.3-1 shows overlapping CA from network perspective, in which BS supports the intra-band overlapping CA, while UEs only supports the single CC with the existing channel bandwidth. And figure 6.2.3-2 shows overlapping CA from UE perspective, in which both BS and UE support the intra-band overlapping CA to use all RBs, and the UE supports intra-band non-contiguous CA for the combination as well. 
Even two CCs are overlapped in frequency domain, the network can configure different CCs with non-overlapping BWP to avoid the conflict of physical signals or channels.
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Figure 6.2.3-1: Overlapping CA from network perspective











Overlapping CA for gNB
UE3: overlapping CA of CC1 and CC2




CC1: BWP#1 
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Figure 6.2.3-2: Overlapping CA from UE perspective
In summary,
-	No new gNB channel bandwidth is required 
-	Legacy UE using existing lower regular NR channel bandwidth can operate in either carrier
-	Overlapping CA approach needs to have PRB grid alignment between overlapping CCs
-	From UE perspective, overlapping CA is optional supported in DL only.
   -   Irregular bandwidth utilizing overlapping CA approach cannot be combined with NR CA combinations within the same irregular spectrum
· From UE perspective, the solution requires UE support of intra-band non-contiguous CA for the combination
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