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1. Introduction
This document aims to identify RAN2 signalling impact of the RAN4 requirements regarding DC location reporting in case of more than 2 CCs are configured [1].
2. Discussion
2.1. Default DC location
RAN4 introduced the concept of default UL DC location as follows.
	[bookmark: _Hlk92439441]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


Essentially, the default DC location is derived from the “UE bandwidth”. The UE should signal the following two pieces of information related to the “Frequency component” which will define the “UE bandwidth”.　 The default DC location is said to be defined “per band configuration”, which means that there is one default DC location for each intra-band UL CA component, both contiguous (e.g. CA_n7B) and non-contiguous (e.g. CA_n41A_n41A).
1. The choice of frequency component
4 possible values to choose from: 1) Activated CC, 2) Configured CC, 3) Activated BWP or 4) Configured BWP
2. The choice of UL and/or DL for frequency component
3 possible values to choose from: 1) UL, 2) DL or 3) edge most frequencies among any DL and UL
Proposal 1:	The UE signals the following parameters per each intra-band UL CA component in band combination.
· The choice of frequency component
· The choice of UL and/or DL for frequency component
Proposal 2:	The choice of frequency component is one of {Activated CC, Configured CC, Activated BWP, Configured BWP}.
Proposal 3:		The choice of UL and/or DL frequency component is one of {UL, DL, Edge most frequencies among any DL and UL}
As can be seen, a single default DC location is semi-statically determined when the frequency component is “Configured CC” or “Configured BWP”. Whereas the default DC location dynamically changes when the frequency component is “Activated CC” or “Activated BWP”. Either way, the UE can signal necessary parameters in response to RRC configuration as done for DC location reporting today.
Proposal 4:		The UE signals the parameters for default DC location derivation via RRC response to RRC configuration, i.e. RRCReconfigurationComplete and RRCResumeComplete.
2.2. Offset to default
On top of the default DC location, RAN4 indicates the need of offset to default.
	For every possible default DC location, an offset chosen by the UE to the default can be communicated to the network and TE.
The offset granularity is the sub carrier with smallest SCS in the configured or activated CCs/BWPs. Largest possible offset is still under discussion in RAN4.


As discussed in the previous section, the default DC location is dynamic when the chosen frequency component is “Activated CC” or “Activated BWP”. Likewise, the offset that the UE chooses may dynamically change depending on the default DC location. It is not realistic however to semi-statically signal the offset for all possible combinations of activated CCs or activated BWPs.
Proposal 5:	Offset to default DC location is signaled dynamically. Signaling details are FFS.
2.3. On-demand DC location reporting
RAN4 left it to RAN2 to decide if the new DC location reporting should be based on network request.
	How and if DC location is reported based on network request or UE reports it autonomously is up to RAN2.


We think it makes sense to continue the existing framework where DC location reporting of each type is based on network request.
Proposal 6:	The UE uses the new release-17 DC location reporting mechanism only if requested by the network.
2.4. Dual PA architecture
RAN4 indicated the following to address Dual PA architecture.
	RAN4 requests RAN2 to make carrier leakage reporting future proof by accommodating reporting of at least two DC locations in same intra-band configuration regardless of the number of aggregated carriers.


It is not immediately clear how multiple DC locations can be signalled using the default DC location method. One possible way is to introduce one additional “offset to default” signaling (see section 2.2). Nonetheless, we propose to wait for further RAN4 input on this point.
Proposal 7:	RAN2 to wait for RAN4 input as to how to address dual PA case.
3. Conclusion
In this document we discussed RAN2 signalling impact of the RAN4 requirements regarding DC location reporting in case of more than 2 CCs are configured. The following proposals were made.
Proposal 1:	The UE signals the following parameters per each intra-band UL CA component in band combination.
· The choice of frequency component
· The choice of UL and/or DL for frequency component
Proposal 2:	The choice of frequency component is one of {Activated CC, Configured CC, Activated BWP, Configured BWP}.
Proposal 3:		The choice of UL and/or DL frequency component is one of {UL, DL, Edge most frequencies among any DL and UL}
Proposal 4:		The UE signals the parameters for default DC location derivation via RRC response to RRC configuration, i.e. RRCReconfigurationComplete and RRCResumeComplete.
Proposal 5:	Offset to default DC location is signaled dynamically. Signaling details are FFS.
Proposal 6:	The UE uses the new release-17 DC location reporting mechanism only if requested by the network.
Proposal 7:	RAN2 to wait for RAN4 input as to how to address dual PA case.
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