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1. Introduction
In RAN4#42 meeting in St. Louis, a test case for TDD/FDD coexistence was proposed in [1].  A dual-mode UE such as this is generally a UE implementation issue and such a scenario does not usually have a corresponding test case.  However, a test case may prove useful for the operator in helping to guarantee UE performance and in network dimensioning.  In this document, the test case in [1] is improved and updated.  The implementation of the test is also considered and is thought to be feasible.
2. Coexistence Test Case

An MTCH demodulation test is proposed that is similar to that in [1].  Here, the TDD UE will receive an MTCH signal whilst the FDD UE transmits at maximum power (e.g. 24 dBm).  A minimum carrier frequency separation between TDD reception and FDD transmission of 15 MHz is used as discussed in [1].
The proposed reference MTCH channel is the same as that in [3] and has an information rate of 512 kbps.  The transport channel and physical channel for MTCH are summarized in Table 1 and Table 2 respectively for convenience.

Table 1: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	512kbps

	Number of Transport Channel 
	1 

	Transport Block Size
	2561

	Transport Block Set Size
	40976

	Nr of transport blocks/TTI
	16

	RLC SDU block size
	40688

	Transmission Time Interval
	80 ms

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16

	Puncturing limit
	0.52


Table 2: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level

	User Data Rate
	kbps
	512

	Modulation
	-
	16QAM

	Channel bit rate
	kbps
	1547.8

	Channel symbol rate 
	ksps
	386.95

	Slot Format #i
	-
	23 and 22

	TFCI
	-
	ON

	Total number of codes per timeslot
	-
	16 × SF16 (3.84Mcps)
16 x SF32 (7.68Mcps)


For the parameters specified in Table 3, the average downlink Îor power shall be below the specified value for the RLC SDU ER shown in Table 4.  This test is applicable for TDD Band (a) (1900-1920 MHz) coexisting with FDD Band I and TDD Band (d) (2570-2620 MHz) coexisting with FDD Band VII.
Table 3: Test parameters for TDD MTCH detection with a simultaneous FDD transmission in the same device
	Parameters
	Test 1
	Test 2

	TDD Chip Rate
	3.84 Mcps
	7.68 Mcps

	FDD UE Tx Pwr
	24 dBm/ 3.84 MHz
	24 dBm/ 3.84 MHz

	Ioc (dBm)
	-infinity
	-infinity

	((S-CCPCH_Ec)/Ior per active timeslot
	0
	-3

	MTCH Data Rate
	512 kbps
	512 kbps

	Number of interfering codes/timeslot
	0
	16 × SF32

	Propagation condition
	Extended Delay Spread [2]
	Extended Delay Spread [2]

	Number of Radio Links
	1
	1

	Number of UE Rx antenna
	2
	2

	S-CCPCH Modulation
	16QAM
	16QAM

	TDD/FDD carrier frequencies 
	Applicable for all combinations of TDD and FDD carrier frequencies except for combinations where the carrier frequency separation is less than 15 MHz
	Applicable for all combinations of TDD and FDD carrier frequencies except for combinations where the carrier frequency separation is less than 17.5 MHz


Table 4: Test requirements for MTCH detection

	Test Number
	Chip Rate (Mcps)
	Îor (dBm)
	RLC SDU ER

	1
	3.84
	-83.32
	0.1

	2
	7.68
	-80.74
	0.1


The Îor value is based on the demodulation performance of MTCH in [3] under a 1 dB rise in thermal noise, where the noise floor of the UE is -99 dBm and -96 dBm for 3.84 Mcps and 7.68 Mcps TDD options respectively.
3. Test Implementation

In practical implementations of devices on which FDD transmission and TDD MBSFN reception may occur simultaneously, the necessary isolation is likely to be achieved in-part via purposeful design of the antenna sub-system in order to maximize the overall coupling loss.  However, this tends to preclude conductive (as opposed to radiated) testing of the UE and thought needs to be given on how to account for the necessary antenna isolation during the test.
Although the test implementation is considered to be primarily a RAN5 issue, clearly it should be possible to realise the test in practice.  In this section we describe one possible implementation for the test case in which the antenna coupling loss may be reasonably taken into account whilst still retaining the advantages of a conductive test.
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Figure 1: Possible test layout
Figure 1 is a possible test layout for the demodulation test specified in Section 2 of this document.  As a preliminary stage to the test procedure, the FDD Tx / TDD Rx antenna assembly is disconnected from the antenna ports and the antenna isolation is measured as a function of frequency.  The antenna system response is then approximated as a single attenuation value (X dB) between FDD Tx and TDD Rx ports.  The value of X could for example be measured over a suitable frequency range, such as 1900-1930MHz for TDD band (a) / FDD band (I) equipment.
The TDD and FDD antenna ports of the UE device are then connected to the test equipment setup as shown in figure 1 in which the value of X dB derived in the previous step is used to approximate the coupling loss functionality normally provided by the antenna assembly.  The FDD transmitter is activated and the MBSFN demodulation performance is evaluated.
4. Conclusion

A test case is proposed for TDD/FDD coexistence in the same platform in the form of an MTCH demodulation test close to sensitivity with FDD transmission on a nearby carrier at full power.  A proposed test methodology is included for reference and to show that the test is realisable.  If such a test case is deemed necessary, it is proposed to include the test cases into 25.102.  A corresponding CR is provided in [4].
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