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1. Introduction
Rel-17 DC location reporting scheme has been completed and introduced into RAN2 spec, and in last RAN4 meeting there was contribution [1] discussed about the “inconsistency” between RAN2 signalling design and RAN4 original intention. 

This is the resubmission of R4-2312762.
2. [bookmark: _Hlk126176045]Discussion
In paper [1], it was found that in current 38.331 spec, the DC offset had to be a fixed value (reproduced below) when the default DC location is configuredCarrier or configuredBWP. And this means if UE report its default DC location is determined by the configured carriers or configured BWPs i.e. the default DC location is in the middle of them, then the DC offset can only report one location. And this will not allow the UE implementation of default DC location determined by configured CC/BWP, but DC offset determined by activated CC/BWP, as shown in figure 2.
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Figure 1 R17 DC location offset definition in 38.331



Figure 2 UE implementation of default DC determined by configured CC/BWP but DC offset determined by activated CC/BWP

Observation 1:   In Rel-17 DC location reporting signaling, UE can only indicate one DC offset if the default DC location is according to the configured CC/BWP.

During the discussion it was clarified that if UE would like to implement different DC locations corresponding to the activated CC/BWP, then it can use the scheme that reporting default DC location determined by activated CC/BWP, then it reports a list of default DC locations according to the activated CC/BWP. However, this kind of handling seems is a little complicated since the CC/BWP activation will cause the default DC location also changed. 

Observation 2:   If UE would like to implement different DC locations corresponding to the activated CC/BWP, it can indicate default DC location determined by activated CC/BWP and report a list of DC offsets according to the activated CC/BWP.

Therefore, in current RAN2 scheme, it can support two cases:
· Case 1: default DC location and DC offset both according to the configure CC/BWP
· Case 2: default DC location and DC offset both according to the activated CC/BWP

The Case 1 is the simplest DC location implementation, and Case 2 is the most complex/flexible implementation. And what is claimed in [1] is another case between Case 1 and Case 2, here we call it Case 3.
· [bookmark: _Hlk142643326]Case 3: default DC location according to the configured CC/BWP, and DC offset according to the activated CC/BWP
From UE implementation perspective, the Case 3 here is a possible scenario. And if signaling can support the case 3, it can simplify the signaling implementation in UE side, but this is not correction of current signaling scheme since it can be supported by current signaling.

Observation 3:   It can simplify the DC location reporting if support Case 3 (default DC location according to the configured CC/BWP, and DC offset according to the activated CC/BWP), but this not a correction issue.

If RAN4 would like to introduce it to the DC location signaling, then it might need to check whether RAN2 should support but missing this scenario in Rel-17.

In the LS [2] to RAN2, the default DC location and DC offset were informed (see below table), and where it says “For every possible default DC location, an offset chosen by the UE to the default can be communicated”. This means, in Case 3 above, there is only one default DC location, and UE can only report one DC offset. It seems RAN2 exactly followed RAN4 LS and designed the signaling.

	UE declares the default UL DC location per band configuration as capability. There can be different ways to define the default location as follows
UE default UL DC location is always in the middle of the UE bandwidth where:
· UE bandwidth = frequencies between lower edge of lowest frequency component and upper edge of highest frequency component, where
· [bookmark: _Hlk87471687]Frequency component = Calculated relative to either 1) UL or 2) DL frequencies of the frequency component or 3) edge most frequencies among any DL and UL frequency components, based on UE capability indication that is one of the following: 
1. Activated component carrier: Calculated based on activated carriers (i.e. based on CBWs of only currently activated carriers, i.e. deactivated SCells or deactivated PSCell are not considered)
2. Configured component carrier: Calculated based on all configured carriers (i.e. based on CBWs of all configured carriers, regardless of their activation state)
3. Activated BWP: Calculated based on all activated BWPs (i.e. only active BWPs matter for the calculation)
4. Configured BWP: Calculated based on all configured BWPs (i.e. based on BWPs allowing largest possible BW)
· The lower/upper edge of the frequency component is defined as the lower/upper frequency of the RBs that can be configured in the lowest and highest frequency component, respectively.

The DC is located at the mathematical center of the UE bandwidth rounded to the subcarrier grid defined for the component carrier on which the DC is located.  If the mathematical center of the UE bandwidth lands on frequencies where there is no subcarrier grid defined, the subcarrier grid of the nearest lower frequency component carrier shall be extended to cover the frequency of the mathematical DC location

For every possible default DC location, an offset chosen by the UE to the default can be communicated to the network and TE.
[bookmark: _Hlk87435133]How and if DC location is reported based on network request or UE reports it autonomously is up to RAN2. 



Observation 4:   RAN2 signaling design exactly followed RAN4 DC location reporting LS.

Therefore, considering Rel-17 signaling has frozen for a while, and there is no critical issue in current Rel-17 DC location reporting (though it might be not efficient in above Case 3) if companies are interested to support the Case 3, then it should not impact Rel-17 specs.

Proposal 1:   	If the case of (default DC location according to the configured CC/BWP, and DC offset according to the activated CC/BWP) is interested by companies, it should not impact Rel-17 specs.

3. Conclusions
In this contribution, Rel-17 DC location reporting is discussed and got the following observations and proposals.

Observation 1:   In Rel-17 DC location reporting signaling, UE can only indicate one DC offset if the default DC location is according to the configured CC/BWP.

Observation 2:   If UE would like to implement different DC locations corresponding to the activated CC/BWP, it can indicate default DC location determined by activated CC/BWP and report a list of DC offsets according to the activated CC/BWP.

Observation 3:   It can simplify the DC location reporting if support Case 3 (default DC location according to the configured CC/BWP, and DC offset according to the activated CC/BWP), but this not a correction issue.

Observation 4:   RAN2 signaling design exactly followed RAN4 DC location reporting LS.

Proposal 1:   	If the case of (default DC location according to the configured CC/BWP, and DC offset according to the activated CC/BWP) is interested by companies, it should not impact Rel-17 specs.
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offsetToDefault
Indicates the DC location offset to the default DC location derived from defaultDC-Location. The lowest SCS in the CC group is used as the offset granularity. Value 0
respresents no offset.

Each entity in this list corresponds to the entry in carriers combination in /ntraBandCC-CombinationReqList of the intra-band CA component. For each CC group, the UE shall
include the same number of entries, and listed in the same order as in CC-CombinationList. If DefaultDC-Location is set the activeCarrier, same offsetValue is signalled for all
requested carriers combinations with same active carriers states(regardless of the active BWP index).
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