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In RAN2#118 meeting RAN2 made some progress on DC location issue for more than 2 UL CCs but leave some issues open. RAN2 then received further LS from RAN4 in [1]. In this paper we share our views to conclude the left open issues.
Discussion
Here are the conclusions in RAN2#118 meeting:
[045] P1: DC location (frequency component option and offset to default) is signalled per CC group. For determination of each CC group, the UE signals the lowest CC/serving cell and the highest CC/serving cell. These parameters are signalled in RRCReconfigurationComplete and RRCResumeComplete.
[045] P2: Network request for the extended DC location reporting for more than 2 UL CCs is introduced in CellGroupConfig. 
[045] P3: As part of the network request, the network indicates the combinations of UL and DL CC state of each serving cell per UL intra-band CA component of the configured CA band combination. “CC state” indicates CC activation state and the active BWP of the activated CC.
[045] P4: For UE capability signalling, wait for RAN4 conclusion on the UE feature list.
[045] P5: FFS: DC location reporting for a band combination in which multiple UL intra-band CA components with >2CCs and with <=2CCs are included.

Those agreements are captured and endorsed in [2].
RAN4 LS [1] addresses the applicability of R17 solution as following:
Applicability update
In addition to >2CC case, the R17 DC location reporting scheme is also applicable for 2CCs and single UL carrier within CA. The single UL carrier within CA at least includes the following cases:
· non-CA case in UL (i.e., UL SCCs not exist or removed by network, only DL CA is configured)
· UL CA are configured, but only one UL CC is activated.
Compatibility with R15/R16 reporting scheme 
The new reporting scheme is optional and for cases where multiple reporting scheme are applicable and UE supports these capabilities, it is up to the network to decide which scheme will be used.
For a UL CA configuration in one band combination, if multiple DCs exist there is only one scheme will be used for these DC location reporting, for example, only Rel-17 reporting scheme can be used throughout different UL CC groups on the same band.
If there is more than 2 UL CCs in at least one intra-band component within one band combination, then obviously only R17 solution can work. And in this case the RAN4 LS indicates that Rel17 solution shall be also applied for other intra-band components for the same band. So technically it is still possible that different solution can be applied for other band within same band combination. From UE point of view, it would be rather complicated. It is more desirable that same solution should be applied for all bands within same band combination if UE can support the R17 scheme for all bands in the same band combination. Apart from this case, it is up to network to decide R15, R16 or R17 solution, whichever is applicable.
Proposal 1: if there is more than 2 UL CCs in at least one intra-band component, only Rel17 solution is applicable for the band.
Proposal 1a: if UE support R17 scheme for all bands within same band combination and network decide to apply Rel17 solution for at least one band, then Rel17 solution should be applied for the whole band combination.
Proposal 2: if there is no more than 2 UL CCs in any intra-band component, it is up to network to decide whether R15, R16 or R17 solution, whichever is applicable.
RAN4 also indicate some restriction on how many CCs including UL CCs could be within one CC groups.
· CC groups do not always consist of multiple CCs, but it may consist of single CC.
· Considering R17 spec restriction, limit the CC groups so that each group contains only one UL CC
· In R17, since there are only two UL CCs in case NW deactivate or deconfigure UL CC, there is no second DC location.
We think the highlighted part is only applicable for FR1 band. For FR2 actually it is possible that there are multiple UL CCs within one CC groups sharing same default DC location. 
Proposal 3: In the field description of CC group, it should be clarified that in Rel17 there is only one UL CC for FR1 band.
The LS however also clarify that for FR2 band, DL-only frequency spectrum will not be used to calculate the default DC location. We think it should be also made clear for both network’s request list and UE’s report CC groups.
Proposal 4: In the spec it should be clarified that DL-only FR2 frequency spectrum is not used to calculate the default DC location
The LS confirm that shift7dot5kHz is still needed for Rel-17 DC location report signalling.
Proposal 5: shift7dot5kHz should be added per DC location.
The LS [1] indicate that “The maximum offset range is ±300 MHz for FR1 and ±1200 MHz for FR2, and the granularity is the lowest subcarrier spacing used in the CA configuration”.
For minimum FR1 subcarrier space 15KHz, the number of subcarriers corresponding to 300MHz is 20480. For minimum FR2 subcarrier space 60KHz, the number of subcarriers corresponding to 1200MHz is also 20480.
Proposal 6: the value range of default DC location should be (-20480~20480) for FR1 and FR2.
The UE capability 17-5 in [3] is as following:
	DC-location
	17-5
	Support of UL DC location(s) report
	Capability of support for the extended DC location reporting (based on indicated default DC location) for at least 2 UL CCs in one band.
	
	yes
	no
	UE does not support the Rel-17 extended UL DC location reporting
	Per band per BC
	No
	No
	
	
	Optional with capability signalling


The LS [1] says “the R17 DC location reporting scheme is also applicable for 2CCs and single UL carrier within CA”. While UE capability 17-5 say the scheme is applicable for “at least 2 UL CCs in one band”. It sounds like it doesn’t cover single UL CC case. Our understanding is that single UL CC is subset of at least 2 UL CCs. So when UE report 17-5, network should understand UE can also report for single UL CC case.
Proposal 7: UE supporting RAN4 UE capability 17-5 can report default DC location also for single UL CC case. And this should be clarified for 306 CR.
Conclusion
Proposal 1: if there is more than 2 UL CCs in at least one intra-band component, only Rel17 solution is applicable for the band.
Proposal 1a: if UE support R17 scheme for all bands within same band combination and network decide to apply Rel17 solution for at least one band, then Rel17 solution should be applied for the whole band combination.
Proposal 2: if there is no more than 2 UL CCs in any intra-band component, it is up to network to decide whether R15, R16 or R17 solution, whichever is applicable.
Proposal 3: In the field description of CC group, it should be clarified that in Rel17 there is only one UL CC for FR1 band.
Proposal 4: In the spec it should be clarified that DL-only FR2 frequency spectrum is not used to calculate the default DC location
Proposal 5: shift7dot5kHz should be added per DC location.
Proposal 6: the value range of default DC location should be (-20480~20480) for FR1 and FR2.
Proposal 7: UE supporting RAN4 UE capability 17-5 can report default DC location also for single UL CC case. And this should be clarified for 306 CR.
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