Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG4 Meeting # 103-e	R4-2208385
Electronic Meeting, May 09 – May 20, 2022
Source: 	Nokia, Nokia Shanghai Bell
Title: 					Handling of multiple DC locations for intra-band CA
Agenda Item: 			9.4.4
Document for:	Approval
1	Introduction
RAN4#102-e approved an LS of [1], where the following was captured.
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Single CC handling within CA, however, is still FFS as captured in [2]. Also, an offset range is still FFS. This contribution addresses the single CC handling within CA as well as an offset range.
2	Discussion
2.1	Single CC handing within CA
In order to discuss the issue in a more specific way, two examples are illustrated in Figure 2-1 as below.
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Figure 2.1-1: Examples for multiple UL DC locations within CA
Example 1 (top figure in Figure 2-1)
This is a case where each CC group consists of multiple CCs, i.e., the number of CCs is two or more. For this case, Rel-17 UL DC location reporting framework, i.e., “default DC + offset” method applies. It should be noted that this does hold true even for a case where a CC group consists of two CCs. That is, Rel-16 UL DC reporting method does not apply as agreed.
Example 2 (bottom figure in Figure 2-1)
This is a case where one of the CC groups consists of single CC while the other CC group consists of multiple CCs. There would be no question to apply “default DC + offset” method to the CC group with multiple CCs, i.e., CC group(bottom left). The question is whether still “default DC + offset” method applies to the CC group with single CC(bottom right) or not? 
Regarding the CC group with single CC, unlike a CC group with multiple CCs, there is no need to consider permutations of CCs or BWPs. Then, it may be straight forward to applying Rel-15 method to this case within Rel-17 UL DC location reporting framework. It’s noted that supporting Rel-15 method is mandatory without capability. It’s also noted that we do not propose to use different reporting mechanism while there may be better for Rel-17 UL DC reporting framework to incorporate Rel-15 mechanism within it and exceptionally apply it to the CC group with single CC. On the other hand, it would be up to RAN2 to decide whether applying default DC location + offset method to all the CC groups or, applying default DC location + offset method to CC groups with multiple CCs and Rel-15 method to CC groups with single CC. 
Proposal 1: Inform RAN2 of a fact that CC groups do not always consist of multiple CCs, but it may consist of single CC.
Proposal 2: For a case of multiple DC locations, where at least one CC group consists of single CC, it is up to RAN2 to decide if still default DC location method + offset method is applied to or Rel-15 method is applied to the CC group with single CC within Rel-17 UL DC reporting mechanism framework.
2.2	Offset range
RAN4 hasn’t been able to conclude the maximum offset range from the default DC location for more than half years. Currently provided options are +/- 20 MHz or +/-1.5 GHz. Though we believe the amount of signalling overhead is one of the important factors, we suggest adopting +/-1.5 GHz or larger with following reasons. 
1. If 3300 and/or 3301 is allowed as is allowed in Rel15 and 16, a UE may just report 3300 or 3301 if the range cannot cover the DC position(s) in case the UE is designed, e.g., with consideration of image as proposed in [3]
2. Any values smaller than the half of the band with maximum frequency range may not go beyond speculation
3. The overhead may be highly impacted by final RAN2 signalling mechanisms
With resect to the 3rd reason, though we don’t have motivation to discuss details in RAN4, at least a gNB may not need all the DC positions per permutations of frequency components. For instance, if an operator A has non-contiguous spectrum and the other operator B has contiguous spectrum inside the non-contiguous spectrum of the operator A. If a UE is configured with intra band non-contiguous UL CA under operator A network falls into the spectrum of the operator B, the operator A network has nothing to do with it as shown in Figure 2.2-1.
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Figure 2.2-1: DC by a UE under operator A network falls into operator B spectrum
Hence, the operator A network may ask UEs to indicate the permutations together with DC positions in case the DC positions fall into spectrum of the operator A. Hence, RAN2 may introduce a signaling mechanism similar to UECapabilityInformation using frequency band filtering. Though the decision is up to RAN2, RAN4 should inform RAN2 of the fact that UEs may not have to report all the permutations with DC positions.
Considering all the above as well as that fact that this is the last meeting for Rel-17, we propose the following for the sake of progress.
Proposal 3: Adopt +/- 12 GHz or larger(if n263 is taken into account) as an offset range
Proposal 4: Send an LS to RAN2 to inform of the fact that UEs may not have to report all the permutations with DC positions.
3	Conclusion
As the result, we obtained the following four proposals. In addition, we provided a companion draft LS in [4].
Proposal 1: Inform RAN2 of a fact that CC groups do not always consist of multiple CCs, but it may consist of single CC.
Proposal 2: For a case of multiple DC locations, where at least one CC group consists of single CC, it is up to RAN2 to decide if still default DC location method + offset method is applied to or Rel-15 method is applied to the CC group with single CC within Rel-17 UL DC reporting mechanism framework.
Proposal 3: Adopt +/- 12 GHz or larger(if n263 is taken into account) as an offset range
Proposal 4: Send an LS to RAN2 to inform of the fact that UEs may not have to report all the permutations with DC positions.
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For an intra-band UL CA configuration, a UE may have one or two default DC locations. For all the CCs within this band,
there can be one or two CC groups where each CC group is associated with one default DC location. CC group _
_. The default DC location framework applies to each CC group.
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