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Introduction
In the RAN4#96e meeting, an LS [1] was sent to RAN1 and RAN2 in order to develop a solution to enable the UE to signal its DC location in an UL CA operation and accounting for the BWP configuration at least for release 16 FR1 UL CA scope which is 2 CC only. This was further discussed in RAN#89e and it was agreed that RAN4 should further discuss the point to find a future proof solution for FR1 and FR2 that covers a larger number of CCs. This contribution discusses this further based on architecture aspects already covered in [2].
Discussion
The LS [1] made a request to RAN1 and 2 to design a Release 16 signalization that covers at least a FR1 scope. An extract is provided here:

“To RAN1 and RAN2 group.
ACTION: 	
Question 1: RAN4 asks RAN1 and RAN2 feedback is it possible develop and method where UE reports the TX DC location after every BWP activation for rel-16?
Question 2: RAN4 asks RAN1 and RAN2 for feedback if it is feasible to develop a method for UE to report every possible TX DC location that can be different for any configured BWP permutation for rel-16?
Question 3: If there is any other way UE could report TX DC location in intra-band UL CA? 
RAN4 also respectfully asks RAN1 and RAN2 to implement the solution in the corresponding specification that is feasible in Rel-16 at least for FR1.”

If this will allow handling of 2 intra-band UL CCs with a limited complexity due to only 2 CC and 4 BWP per CC, this is far from a generic approach. The number of possible permutations will explode with more CCs, and this could already be the case for Release 16 FR2 configurations or in FR1 if non-contiguous two CC UL CA are associated with 3 or more DL CCs.
Another aspect to consider in FR1 but also in FR2, depending on the bandwidth capability of the TX paths is that depending on the BWP size or CC position to be supported, one or more TX path may be used dynamically and thus the DC location might be per CC or for a number of CC.
Due to the complexity of listing all the cases and DC locations in a static signaling, it would be beneficial if the signaling is more dynamic and reduced to the actual BWP configuration in each CC and the number of transmit paths involved.
For two contiguous CCs, there are two DC locations to be signaled when 2 TX chains are used that falls in each CC and, only one when 1 TX chain is used. Fortunately, in this case, the DC falls in one of the two CCs so it could be signaled in association with one of the CCs.
For two non-contiguous CCs, there are two DC locations to be signaled when 2 TX chains are used that falls in each CC and, only one when 1 TX chain is used; but in this case the DC may fall outside of the two CCs and may be subject to in-gap requirement exceptions that needs to be allowed by the network.
Proposal: A generic solution is designed in Release 17 for DC location signaling for intra or ganged bands combinations that supports:
· FR1 and FR2 with more than 2 UL contiguous or non-contiguous CCs and their combinations
· Compatible with Implementations using one transmit path for multiple CC or one transmit path per CC and enabling dynamic configuration between the two.
Conclusions
In this contribution, we discuss the current Release 16 effort to design DC location signaling for FR1 intra-band 2 UL CC and show that this will not be future proof in terms of the number of CCs, architecture and dynamic behavior.
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