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Introduction
A RAN4 LS [1] was received in last meeting, asking RAN2 to consider and evaluate the DC location enhancement as follows. 
	1. Overall Description:
From the above assessment, the benefits for having default DC location based on either “configured carriers”, “configured BWPs”, or “active carrier(s)” when both PCC and SCC are activated and based on “active BWP” when only PCC is activated can be envisioned. However, the mixed configurations for default DC determination is currently not supported in Rel-17 DC location signaling design. RAN4 kindly asks RAN2 a way to leverage the benefits of DC location signaling for single UL CC in UL CA configuration when only PCC UL is activated in a complementary way. The possible usage is that when the capability is indicated, UE is allowed to either explicitly signal its DC location associated with each activated BWP, same as the Rel-15 DC reporting for single CC UL, or indicate default DC UE bandwidth based on activated BWP with the corresponding offsets. In that case, when only PCC UL is activated, the UE DC would either follow the explicitly signaled locations or activated BWP default DC and offset, while when more than one CCs are activated, the DC is based on the default DC location and the indicated frequency offset.

It is noted that RAN4 couldn’t reach a consensus on from which release, either Rel-17 or Rel-18, a new scheme is applicable if introduced. 
           
2. Actions:
To: 3GPP TSG RAN WG2
RAN4 respectfully asks RAN2 to consider or evaluate the RAN4’s inquiry in enhancing the Rel-17 intra-band UL CA DC location signaling.


In this contribution, we provide our analysis on this issue. 
Discussion
DC location reporting was first introduced in Rel-15 for single UL carrier scenario, the DC location is reported per serving cell for each configured BWP. With the number of component carriers increases, to save signalling overhead, the default DC location and offset reporting was used in Rel-17. According to current spec, the NW can only configure one type of DC location reporting among Rel-15, Rel-16 and Rel-17 in one RRC message.
	1>	set the content of the RRCReconfigurationComplete message as follows:
2>	if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent:
3>	include the uplinkTxDirectCurrentList for each MCG serving cell with UL;
3>	include uplinkDirectCurrentBWP-SUL for each MCG serving cell configured with SUL carrier, if any, within the uplinkTxDirectCurrentList;
2>	if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrentTwoCarrier:
3>	include in the uplinkTxDirectCurrentTwoCarrierList the list of uplink Tx DC locations for the configured intra-band uplink carrier aggregation in the MCG;
2>	if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrentMoreCarrier:
3>	include in the uplinkTxDirectCurrentMoreCarrierList the list of uplink Tx DC locations for the configured intra-band uplink carrier aggregation in the MCG;
2>	if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:
3>	include the uplinkTxDirectCurrentList for each SCG serving cell with UL;
3>	include uplinkDirectCurrentBWP-SUL for each SCG serving cell configured with SUL carrier, if any, within the uplinkTxDirectCurrentList;
2>	if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrentTwoCarrier:
3>	include in the uplinkTxDirectCurrentTwoCarrierList the list of uplink Tx DC locations for the configured intra-band uplink carrier aggregation in the SCG;
2>	if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrentMoreCarrier:
3>	include in the uplinkTxDirectCurrentMoreCarrierList the list of uplink Tx DC locations for the configured intra-band uplink carrier aggregation in the SCG;
NOTE 0b:	The UE does not expect that the reportUplinkTxDirectCurrentTwoCarrier or reportUplinkTxDirectCurrentMoreCarrier is received in both masterCellGroup and in secondaryCellGroup. Network only configures at most one of reportUplinkTxDirectCurrent, reportUplinkTxDirectCurrentTwoCarrier or reportUplinkTxDirectCurrentMoreCarrier in one RRC message.



According to the RAN4 LS, when the configured carriers are more than two, and only the PCell is activated, there is some drawbacks on performance and signalling overhead to use Rel-17 DC location reporting. To improve the performance and decrease the signalling overhead, one possible solution provided by RAN4 is using Rel-15 DC location signalling when PCell only is activated, and using Rel-17 DC location signalling when more than one carrier are activated. We understand this kind of reporting is supported in existing spec, by reconfiguring the DC location reporting scheme through RRC reconfiguration message, when the activated cell status changes. In other words, the NW can first enable Rel-15 reporting when PCell only is activated, and then enable Rel-17 reporting when more carriers are activated, by two separate RRC reconfiguration messages.
Observation 1: The existing spec allows the NW to enable Rel-15 DC location reporting when PCell only is activated, and enable Rel-17 DC location reporting when more carriers are activated in separate RRC configurations.
Some companies propose to adopt some enhancement to enable Rel-15 and Rel-17 DC location signalling in one RRC message. We think this is not so essential because the requirement from RAN4 can already been implemented with existing signalling. Besides, we understand such mixed reporting does have a change on the meaning of Rel-15 DC location reporting. In current spec, Rel-15 signalling is for DC location of per serving cell, no matter what is the activated/deactivated state of other CCs. However, with the mixed reporting scheme, the Rel-15 signalling is related to the CC status of all configured CCs, i.e. the Rel-15 signalling is used when PCell is activated and other CCs are deactivated.
Observation 2: Mix of Rel-15 and Rel-17 reporting changes the definition of Rel-15 DC location signalling. 
Based on above, we propose not to introduce any new scheme for mix of Rel-15 and Rel-17 DC location reporting.
Proposal 1: Do not introduce the new scheme for mix of Rel-15 and Rel-17 DC location reporting.
Conclusion
In this contribution, we have following observations and proposals:
Observation 1: The existing spec allows the NW to enable Rel-15 DC location reporting when PCell only is activated, and enable Rel-17 DC location reporting when more carriers are activated in separate RRC configurations.
Observation 2: Mix of Rel-15 and Rel-17 reporting changes the definition of Rel-15 DC location signalling.
Proposal 1: Do not introduce the new scheme for mix of Rel-15 and Rel-17 DC location reporting.
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