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1. Introduction
In RAN4#-NR-AH#3 agreed a WF [2] where a UE capability signaling for NC CA CC separation was agreed. Details and applicability for UL CA were not agreed. We had proposals in [3] but companies were not ready agree. In this paper we narrow down the options and propose details. We also propose to extend this signaling to cover UL CA and that RAN4 send LS to RAN2 to include this signaling in NR design.
2. Discussion

After checking RAN2, it seems the number of bits is not so critical. Therefore we can discuss what values would make sense and what that value means. 
2.1. Center or edge separation of CCs


We proposed that the edge to edge capability should be signaled. Other views were expressed that center of CC should be the point of reference. Two options are illustrated in Figure 1.
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Figure 1 Different separation options

With both options, more details need to be defined. The UE capability is defined by BB bandwidth as explained in [1] so that means the BW that the UE can down convert is defined edge to edge. 

For center to center option, it needs to be spelled if center transmission BW or center of channel is used. Also the BW of the edge most channels must be defined to understand. If it is assumed that the maximum supported BW is used, then this is clear. Some ambiguity is left for the case if wider channel is in the center and edge channels are in the edges but since the supported channel BW has a BB dependency already through FFT processing, in practice there really is no ambiguity for this case. The case where UE supports NC CA up to 600 MHz and also supports single channel 400 MHz, would mean that the declaration of support for n260A-n260A [4] (assuming A means 400 MHz channel) with the declaration of max CC separation of 300 MHz is not unique because UE can support 200 + 200 MHz with 400 MHz separation. Considering all of the above, center to center separation is too complex and leaves gaps in declared support. 
For edge to edge option, if the number represents edge of channel or transmission BW must be defined but this can be easily defined. There is no ambiguity: n260A-n260A with maximum edge to edge separation is unique definition and UE can support any combination and placement of CCs within boundaries. 
Out these options, we prefer the edge to edge option.
Proposal 1: Signaling of NC CA CC separation capability is done from outer edge to the outer edge of the outmost CCs. 
2.2. Values to signal

Since the number of bits is not highly important issue, it is meaningful to include options for all possible cases. Starting from maximum channel BW of 400 MHz and assuming maximum operating band bandwidth, and assuming 400+50 MHz case is contiguous CA, atleast signalling the values from 500 to 3000 should be supported.   
Proposal 2: Single receiver mmW UE support for NC CA is signaled with specific values for CC separation. Signalling of finite values from 500 to 3000 with 100 MHz steps should be support by signaling design
2.3. Applicability to UL CA
Even the discussion has been mostly for was for DL CA, we believe the same analysis and background will apply for UL CA. UE can signal the support of UL CA separately so UE always has the option to declare not to support UL CA and it is expected due to large MPR need that NC UL CA is not very popular feature. But, if UE would support and RAN4 agree feasible requirements for NC UL CA, the BW limitation applies similarly. It is expected that there are single transmitter devices and dual transmitter devices and former has a limitation on CC separation. We therefore believe RAN4 should extend this capability to the UL CA similarly.

Proposal 3: Same capability and signaling as was agreed for DL CA should be developed for UL CA for mmW UE. 

3. Conclusion
We made three proposals

Proposal 1: Signaling of NC CA CC separation capability is done from outer edge to the outer edge of the outmost CCs. 
Proposal 2: Single receiver mmW UE support for NC CA is signaled with specific values for CC separation. Signalling of finite values from 500 to 3000 with 100 MHz steps should be support by signaling design
Proposal 3: Same capability and signaling as was agreed for DL CA should be developed for UL CA for mmW UE. 

Also, we will additionally propose to send LS to RAN2 to inform about RAN4 agreements and request that RAN2 designs a signaling part of NR according to RAN4 agreements

Proposal 4: Send LS to RAN2 to inform RAN4 agreements on NC CA support and ask RAN2 to provide a way for UE  to signal the reduced capability
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