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1. Introduction

In RAN#80, WF on SDL and SUL pairings [RP-181465] was agreed as below:

· Ensure in Rel-15 to allow configuration of a cell where the only UL signalled in SIB is in a RAN4-defined SUL band, and where the DL is in a RAN4-defined SDL band or in a TDD band. PRACH transmissions initiated only on the SUL should be supported.

· Task RAN2 to check if complete support for SDL+SUL in Rel-15 is already ensured and whether a specific capability is required, and if needed to complete the support

· Task RAN4 to determine how to define pairing of bands defined as SDL bands and SUL bands, e.g. whether it should be introduced as new FDD band or new (non-CA) band combination

· RAN2 and RAN4 to coordinate as needed.

RAN4 has made some progress to agree UE capability signalling is required to differentiate NR Band combination #1: Band A (FDD/TDD UL+DL) + (SUL Band B + SDL Band C) and NR Band combination #2: (Band A (FDD/TDD UL+DL) + SUL Band B) + SDL Band C; nevertheless, there has been no progress in how to define SDL SUL pairing.

This document summarises why SDL SUL pairings should be defined as new band combinations. 
2. Discussion
2.1
Spectrum Regulation and Deployment
From a regulatory point-of-view in CEPT, band pairs are defined by ECC decisions and national regulators within Europe take these decisions into account when they license bands. Therefore, defining new bands for SDL SUL pairs would not align with the licensing or system level operation expected from regulation given that such SDL SUL band cannot be licensed or operated as a standalone band from a regulatory perspective. Furthermore, it was proposed at RAN#81 to define this type of configuration only for bands designated for SDL by regulation. 

When we consider a typical SDL band defined by regulation, such as 1400MHz, ECC documentation [1] indicates the following: 
· CEPT supports that the frequency band 1427-1518 MHz for IMT is for a one direction down-link service, used in connection with another IMT band that provides the up-linking capabilities.
Therefore, it seems defining SDL SUL pairs as band combinations are the most straightforward and natural approach from a regulatory perspective. 

Vodafone has already proposed a number of EN-DC configurations, which are currently included in the REL-16 basket WI for SA Supplementary uplink (SUL), NSA SUL, NSA SUL with UL sharing from the UE perspective (ULSUP). These are currently on hold due to disagreements on the definition of SDL SUL pairs.

2.2
Why SDL+SUL cannot just simply follow the existing FDD band framework defined in RAN4 specifications
3GPP defines bands applicable from a system perspective. The SDL is intended by regulation to be supplementary to another downlink band from this perspective, as defined in [2]. There are some key differences to defining a normal FDD band: 
· From BS perspective, the configured operation would be “an FDD band + SDL” of which the SDL SUL operation for a given UE would be a subset. Therefore, BS RF requirements specific for an SDL+SUL configuration in RAN4 would be irrelevant, as the actual configuration would be FDD band A + SDL band B. 
· Existing FDD bands assume a fixed duplex distance between UL and DL. Given that SDL bands have been licensed independently of the band in which the SUL would operate, there is no guarantee that there can be a fixed duplex distance between UL and DL when these bands are combined, and requiring a fixed duplex distance would essentially make the SDL+SUL configuration unworkable in many cases. A variable separation between inter-band carriers is considered today only for band combinations from a UE requirements perspective. 
Furthermore, defining new FDD bands for every single SDL SUL pair that operators are interested in specifying would unnecessarily complicate RAN4 specifications. 
2.3
Alternatives to SUL+SDL

The only alternative to SUL SDL configuration would be to use NR as an anchor carrier in both UL and DL of an FDD band, combined with NR SDL in another band (i.e. NR CA). This would require to re-farm downlink LTE capacity, which would impact the capacity available for LTE operations. This also applies to the dynamic DL sharing deployment option. Therefore, requiring this to be able to support NR SDL would be unacceptable.
3. Proposal

It is proposed to define SDL SUL pairs as new band combinations for EN-DC (NSA) and SA with only one DL from an SDL band and only one UL from an SUL band, including supporting ULSUP, and without requiring another NR carrier.
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