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1. Introduction
In RAN4#83 mmW band arrangement was agreed. Two bands were agreed to be defined for frequency range 24.25-29.5 GHz, 3.25 GHz and 3 GHz wide. This is significantly wider bands than any band defined for LTE. Also 39 GHz range will have wide wide bands [2]. This paper discusses one technical challenge on supporting non-contiguous CA in mmW bands.
2. Discussion

For LTE, UE reference sensitivity is relaxed with ΔRIBNC parameter given in Table 7.3.1A-3of 36.101. The ΔRIBNC value depends on Wgap which is distance between component carriers. For NR this value must be analysed but since the very wide bands there may be implementations that can support NC CA but not within the full BW of the band. 

Two CC can be separated in RF or in BB. If separation is made in BB as in Figure 1 (a), the ADC and other BB component BW limits the separation of the CCs. If the separation is made in IF, Figure 1(b), before down conversion to DC, the separation is only limited by RF and IF component BW such as LNA and IF filter. Separation can be done already in RF as in Figure 1 (c) and then separation is limited by RF component BW only. 
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Figure 1 NC DL CA receivers for mmW, single path (a) and two paths (b)

For (b) and (c), the separation can be full width of the agreed and proposed widths of the bands [1,2] with the assumption that some sensitivity degradation is allowed. 

The implementation of options (b) and (c) are quite difficult since the increased numbers of frequencies to manage and added size and routing penalty and increased current consumption as a result of those. It is unlikely that these implementations emerge in smartphone form factor. Spectrum holdings on mmW bands seem to indicate the need for NC DL CA support so the feature with streamlined implementation (a) with some limitations should be enabled. 

Proposal: NR mmW UE can support non-contiguous DL CA even if it can not support the CC separation in the full width of the supported band. 

RAN4 has to agree what is the maximum BW for single path receiver. The achievable ADC bandwidth is atleast 400 MHz since it is agreed max channel BW. In some scenarios, also 1200 MHz was proposed for CHBW. An alternative is that the separation of the CCs is left for UE implementation and network is informed about the UE capability. It would be beneficial if also two path implementations without any limitation on CC separation (Figure 1 (b) and (c)) are enabled by specification.    
3. Conclusion
A BW limitation in DL CA support was discussed and it was proposed that single path receiver are enabled to support NC DL CA with limited CC separation. 
Proposal: NR mmW UE can support non-contiguous DL CA even if it can not support the CC separation in the full width of the supported band. 

Reference

[1] R4-1704770, “On band definition for 26.5-29.5GHz”, Samsung, SK Telecom, KT Corporation, LG Uplus, NTT DOCOMO, INC.

[2] R4-1708540, “39G band arrangement”, Qualcomm, RAN4#84 Berlin
1
1

