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1. Introduction
The WID in RP-131399 mentions the following objective of the work: “The objective is to enhance LTE TDD – FDD joint operation with LTE TDD-FDD carrier aggregation feature and potentially also with other TDD-FDD joint operation solutions depending on the outcome of the initial scenario evaluation phase of the work item.” 
This contribution is focused on the case that the FDD and TDD operation takes place in the same duplex-neutral bands, i.e. legacy bands in TS 36.101‎[3], allowing both FDD and TDD deployment. Such bands are in Europe 3.5GHz, having overlapping TDD and FDD rasters (Annex 1 in ‎[4]) and in US 700MHz ‎[5] and the bands 1710-1755 MHz, 2110-2155 MHz in ‎[6]. 
In this contribution we propose a carrier aggregation and joint connectivity solution for the case when the UL FDD channel can be used in TDD mode. The solution is based on downlink-centric traffic asymmetry.
The solution is suitable for both carrier aggregation and dual connectivity.
2. Traffic asymmetry

The average ratio between the DL: UL traffic can go, based on Ericsson Mobility Report ‎[2], up to 9:1 (10% overall). This means that with such asymmetry rate, and considering that the DL spectral efficiency is 1.5 better than the uplink spectral efficiency, only aprox. 15% of the uplink channel spectrum is actually used. For a less aggressive asymmetry factor, as 4:1, less than 40% of the available uplink channel is used. 
The total available average time-frequency resources in the uplink spectrum may be 85% - 60% of the uplink channel bandwidth.
3. Proposed solution
The proposed solution is simply the multiplexing of the DL/UL traffic from the TDD eNBs in the up-link channel of the FDD paired allocation.
We assume that the TDD frame (type 2) uses configuration 0. Not all the TDD UL subframes are used, for making place to FDD UL subframes in the multiplexed result on f1. The non-used TDD UL subframes do not have a correspondent on the multiplexed frame on f1.
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Fig. 1 Multiplexing the FDD UL and TDD channels

It can be observed in this picture that FDD and TDD PUCCH allocations are orthogonal in time domain, but PUCCH for FDD and TDD may appear in the same UL subframe.
It should be noted that this solution applies to both Dual Connectivity and Carrier Aggregation.
4. Requirements for implementation
The following aspects should be studied in continuation: 

· Coordination of subframes used for ULL FDD and for TDD;

· How to achieve orthogonal FDD and TDD allocations for PUCCH;

· Each TDD or FDD cell may have its own TAG (time advance group);

4.1
Coordination of subframes used for TDD and FDD PUSCH

The assignment of subframes used for TDD should be done in correlation with the TDD DL/UL configuration; assuming that the configuration may change function of TDD traffic, is needed to exchange between FDD and TDD eNBs the information regarding the TDD cell DL:UL configuration.

4.2 PUCCH allocation

A possible solution for avoiding the ACK/NACK operation in TDD UL subframes is the usage of ABS subframes in the DL FDD, 4 subframes in advance relative to TDD subframes. However this reduces the flexibility of eICIC allocation of ABS subframes.

In order to separate the UL operation of the FDD and TDD cells, is needed to have more flexibility in the scheduling of the ACK/NACK responses at least for the FDD operation. We note the synergy between this requirement and the developments in other WIs.

4.3 
Different TAGs

In the following example the FDD time advance is lower than the TDD time advance, given the TDD carrier higher frequency as compared with the frequency of the FDD carrier. Fig.2 shows the subframe in which will occur overlapping and; this subframe should not be used by the FDD cell. The simple solution is to not use the UL PUSCH in the overlapping FDD subframe.
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Fig. 2  Influence of different TAGs for FDD and TDD
5. Conclusions
1. In this contribution we have proposed and analyzed a multiplexing solution allowing FDD-TDD Carrier Aggregation and Dual Connectivity in the UL FDD channel.
2. A number of requirements were derived, related to:

a. Orthogonal scheduling in time domain of TDD and FDD subframes;

b. Increased flexibility of ACK/NACK transmission in UL;

c. Avoidance of scheduling UL transmissions in the subframe(s) affected by different TAGs;
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