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Introduction
[bookmark: _Ref129681832]During the past meetings, there has not been in-depth discussion on paired spectrum operation i.e. FDD operation in RAN1. In this contribution, some considerations on NR FDD design aspects are preliminarily provided.
Discussion
It has been agreed in TR 38.802 [1] that NR supports paired and unpaired spectrum and strives to maximize commonality between the technical solutions. Therefore, striving to a unified design with a single framework for all duplex mode is a common understanding. The FDD data transmission working on paired spectrum can share the same designs with TDD working on unpaired spectrum about basis frameworks such as slot format/frame structure, DL and UL PHY channel, HARQ processing and others if any.
Unified frame structure
In LTE, FDD has two simple frame structures including a UL full frame and a DL full frame (frame structure type 1), and TDD has a UL full, a DL full and ten types of special frame structures (frame structure type 2). In order to achieve a single frame work for duplex in NR, supporting a unified frame structure is beneficial. In NR, DL full and UL full slot format are allowed, and some other more flexible slot format are also supported. The DL dominant and UL dominant slot format can take more flexibility for some use cases such as dynamic TDD and URLLC. “Reserved” resource can be configured to support the advanced flexibility for some specific cases and forward compatible. To make the commonality of frame structure between FDD and TDD, these slot formats can be applied to both duplex modes according with the scheduling signals from base-station. For example as showed in figure 1, DL and UL slot formats can be configured to bands of a paired spectrums respectively with different timing configurations.
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Figure 1   frame configuration for NR FDD
HARQ/scheduling timing
In LTE, FDD use a HARQ/scheduling timing with fixed 4ms delay for all 8 HARQ processes. And the related timing mechanism in TDD is adopted with the UL-DL configuration and the subframe index for grant and acknowledgement. In NR, a unified framework with flexible HARQ/scheduling timing for both duplex mode is reaching gradually. The value for HARQ/scheduling timing mainly associates with the UE processing times to decode the DL data/DCI or prepare the UL data/ACK. The minimum delay in LTE is 4ms, and in NR, it depend on the UE capability for processing of NR PDSCH reception to the ACK/NACK transmission and preparing for NR PUSCH from the UL grant reception time. In RAN1-AdHoc1 meeting [3], it is agreed that the HARQ timing is indicated by a field in the DCI from a set of values which is configured by higher layer. In RAN1-AdHoc3 meeting [2], it is also agreed that for a set of operation conditions, two minimum (K1, K2) values representing two different UE capabilities are supported at least for slot-based scheduling. In light of current agreements, base-station can semi-statically and dynamically configure the timing relation according different UE capability and requirements to meet their needs. Therefore both for TDD and FDD, the system can use the same paradigm to configure the UE's HARQ timing. Figure 2 show an example about unified HARQ designs for TDD and FDD.
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Figure 2   an example of unified HARQ timing design for TDD and FDD
With the above discussions, it is obviously that same HARQ timing mechanism can be adopted in both TDD and FDD case, and no new design or frame structure is needed for FDD case. So the following proposal is provided:
Proposal 1: NR supports unified design for FDD and TDD at least including the unified frame structure and unified HARQ timing mechanism.
Half-duplex FDD
In RAN#77 [4], it has been agreed that half-duplex FDD would not be aimed to complete before Dec 2017. Half-duplex FDD operation allows for simplified terminal implementation due to relaxed duplex-filter requirements. In LTE, half-duplex FDD is supported from UE’s perspective. A device may support only half-duplex FDD in certain frequency bands while being capable of full-duplex FDD in remaining supportive bands, which implies half-duplex FDD is an optional duplex mode. In NR, it is reasonable to continuously support half-duplex FDD as an optional duplex mode as in LTE.  So the following proposal is provided:
Proposal 2: Half-duplex FDD should be an optional duplex mode in NR.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss some considerations on NR FDD design aspects.The following proposals are provided:
Proposal 1: NR supports unified design for FDD and TDD at least including the unified frame structure and unified HARQ timing mechanism.
Proposal 2: Half-duplex FDD should be an optional duplex mode in NR.
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