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1. Introduction
The WID in RP-130888 mentions the following objective of the work:
“Identify deployment scenarios of joint operation on FDD and TDD spectrum, and network/UE requirement to support joint FDD/TDD operation.”
This contribution is focused on the case that the FDD and TDD operation is allowed by the radio regulations in the same RF frequency band. The relevant E-UTRA bands in ‎[1] are mentioned below:

Band 2 FDD: 1850 MHz -1910MHz uplink, 1930MHz -1990 MHz downlink.
Band 35 TDD: 1850 MHz -1910MHz, uplink and downlink.

The description of the Scenarios was provided in the companion contribution 
2. Proposed text
3.4 Potential TDD/FDD joint operation solutions
In order to enable the joint FDD/TDD operation in the same UE, a basic requirement is the separation in time (TDM) of the Tx (transmit) and Rx (receive) operation taking place on the same frequency channel (Scenarios 1B, 2B). This is needed in order to avoid the degradation of the receive sensitivity level.
The dual connectivity is well suitable for the joint FDD-TDD operation when using the paired allocations for both modes. Considering the typical downlink-centric traffic asymmetry, results that the downlink frequency channel is used in FDD mode, while the uplink frequency channel is shared between FDD and TDD as shown in Fig.xx.

A number of contentions can possibly appear and create in-device coexistence problems, as shown in Fig.xx:
1. Contention between the TDD Rx downlink and FDD Tx of PUCCH in subframes not containing PUSCH:

Note that this contention appears also in the case that FDD and TDD bands are different, due to Tx spurious transmissions;
2. Contention between TDD Tx of PUSCH and FDD Tx of PUCCH.
In order to avoid scheduling limitations of the DL user traffic are needed some changes of the standards for avoiding such collisions.
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Fig. xx  Contentions with TDM separation between FDD and TDD on the uplink channel
Resource utilisation gain in Scenarios 1B, 2B

Considering the TDM solution for splitting the TDD/FDD operation and the standards change such to fix the analysed contentions, is possible to compute the additional resource availability in the same paired channel for DL user throughput.
For the TDD system was applied the DL-UL configuration 4 in TS 36.211 ‎[6]. During the overlapping with the FDD UL, the TDD system should be silent and reserve the subframes as not-used UL subframes.

For allowing some guard interval at the edge of the channels, the TDD system do not use 4 PRBs at each 10MHz channel end. The use of the PRBs is presented in Table 1, while the computation of the increased PRB utilization is done in Table 2.

Table 1  Usable resources, TDM TDD/FDD separation, TDM dual connectivity
	
	FDD
	TDD
	FDD+TDD



	Channel BW(MHz)
	10
	10
	10

	Resource blocks/subframe
	50
	46
	

	RBs for PUCCH, only for FDD
	2*2
	0
	

	UL subframes
	3
	2
	5

	DL subframes
	10
	5
	15

	PRB*Slots used for UL (TDD-2 subframes)
	178
	92
	270

	PRB*slots used for DL (TDD: 5 subframes)
	500
	230
	730

	Gain on DL PRBs
	
	
	46%


Based on Table 2, the increase in resource usage for downlink user throughput is 46% relative to using the spectrum in FDD mode only.

3. Conclusions
1. The FDD-TDD joint operation has the potential of increasing the downlink resource availability in paired bands with almost 50% 
2. Some changes are needed to PHY standards for resolving Tx/Rx and Tx/Tx contention problems.
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