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1. Introduction
The LS [1] on Standalone Carrier for MBMS, from RAN2 raised concerns on the transmission of the FDD UE in Band I interfering with a TDD UE receiving MBMS in the 1900-1920 MHz band when these UEs are co-located and share the same platforms.  It was concluded in [2] that co-location is possible with a guard band of approximately 10 MHz.  However, no conclusion was reached in the previous meeting (RAN4#41) on the co-existence of FDD and TDD in the same platform.
There are numerous combinations of co-existences of different systems in the same platform and this is an implementation issue.  However, in order to allow operators to plan for MBMS coverage, it is considered to be beneficial to include in the specifications a test case for UE reception of TDD MBMS in the 1900-1920MHz band in the presence of an FDD UL transmission in band I within the same platform.

In this document we investigate the RF requirements for such co-existence and based on these a test case is proposed.

2. RF Requirements for Same Platform Sharing
The RF requirements of interest are the ACLR of the FDD UE and the ACS of the TDD UE and they are based on a 1 dB noise rise at the TDD UE [3].  The coupling loss between the FDD and TDD antennas in the same platform is required in defining the ACLR and ACS.  Figure 1 shows the measurements on the coupling between FDD and TDD antennas on an initial prototype UE in form factor with a dimension similar to that of a PCMCIA card.  It is shown here that the coupling loss is about 30 dB.  Allowing for 10 dB margin, a coupling loss of 20 dB shall be used.
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Figure 1: Coupling between TDD and FDD antennas

The RF requirements based on 20 dB coupling loss and 1 dB noise rise at the TDD UE are described in [3] and the additional ACLR on the FDD UE and ACS of the TDD UE are summarized in Table 1 and Table 2 respectively.  Here, the UE Noise Figure is assumed to be 9 dB.
Table 1: Additional ACLR requirements for FDD UE for platform sharing with MBMS UE

	Adjacent Channel
	Freq Offset (MHz)
	FDD UE Tx Power (dBm)
	Tx Loss @ Rx Band (dB)
	Antenna Coupling Loss (dB)
	UTRA ACLR (dB)
	MBMS UE Rx Power (dBm)
	Additional ACLR (dB)

	1
	5
	24
	0
	20
	33
	-29
	76

	2
	10
	24
	5
	20
	43
	-44
	61

	3
	15
	24
	10
	20
	58
	-64
	41

	4
	20
	24
	20
	20
	65
	-81
	24


Table 2: ACS for MBMS UE requirement for platform sharing with FDD UE

	Adjacent Channel
	Freq Offset (MHz)
	FDD UE Tx Power (dBm)
	Rx Rejection (dB)
	Antenna Coupling Loss (dB)
	MBMS UE Rx Power (dBm)
	ACS (dB)

	1
	5
	24
	0
	20
	4
	109

	2
	10
	24
	5
	20
	-1
	104

	3
	15
	24
	10
	20
	-6
	99

	4
	20
	24
	20
	20
	-16
	89


3. UE Implementation

3.1 ACLR

Two possible filtering options to meet the additional ACLR requirements are shown in figures 2 and 3.  The filter is to be added to the existing filter at the FDD transmitter.
The first option is proposed in [3], where the FDD Band I is split into two smaller bands as shown in Figure 2.  With a smaller pass band, a steeper roll off can be achieved.  
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Figure 2: Filtering option 1: Split band

The second option is to apply a notch filter at the FDD transmitter with a stop-band in the 1900-1920 MHz as shown in Figure 3.  Several filter manufacturers have demonstrated to us, under NDA, that a rejection of over 45 dB is achievable at 10 MHz guardband, which is sufficient to meet the requirement in Table 1 for that carrier separation.  
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Figure 3: Filtering option 2: Notch filter

3.2 ACS

Currently implemented UTRA TDD UEs use a distributed filtering that is a combination of RF analogue baseband and digital filtering.  The combined receiver filter rejection is 66 dB at 5 MHz and over 96 dB at 10 MHz.  Hence the RF configuration of the currently implemented UTRA TDD UE is able to achieve the required ACS in Table 2 with a guard band of 10 MHz

4. Test Case for Same Platform Sharing

A simple test case is proposed to ensure that simultaneous operation of Standalone TDD MBMS and FDD services in the same device is possible.  Since it is envisaged that the Standalone TDD MBMS will operate in a SFN environment, the test case for same platform sharing shall use the propagation channel and parameters defined in [4] for SFN.  The test case is designed to reflect the current filter technology and it should not discourage future improvement in filter technology to be used in the dual mode UE.  From the implementation example given in Section 3, the required guard band between FDD and TDD is 10 MHz.  This test case will ensure that the TDD MTCH channel is correctly demodulated with a 1 dB noise rise due to interference from a simultaneous FDD transmission at a maximum guardband of 10 MHz. 

The proposed reference MTCH channel has an information rate of 256 kbps.  It is proposed that the FACH transport channel used for MTCH follows that currently specified in 25.102.   For convenience, this is summarized in Table 3.

Table 3: Transport channel parameters for S-CCPCH

	Parameter
	MTCH

	User Data Rate
	256 kbps

	Number of Transport Channel 
	1 

	Transport Block Size
	2561

	Transport Block Set Size
	10244

	Nr of transport blocks/TTI
	4

	RLC SDU block size
	10160 

	Transmission Time Interval
	40 ms

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16

	Puncturing limit
	1.0


The physical channel S-CCPCH channel shall follow that used in [4], which uses 16QAM modulation.  For convenience, the physical channel parameters are summarised in Table 4.

Table 4: Physical channel parameters for S-CCPCH

	Parameter
	Unit
	Level

	User Data Rate
	kbps
	256

	Modulation
	-
	16QAM

	Channel bit rate
	kbps
	792

	Channel symbol rate 
	ksps
	198

	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 5, the average downlink Îor power shall be below the specified value for the RLC SDU ER shown in Table 6.
Table 5: Test parameters for TDD MTCH detection with a simultaneous FDD transmission in the same device
	Parameters
	Test 1
	Test 2
	Test 3
	Test 4

	TDD Chip Rate
	3.84 Mcps
	3.84 Mcps
	7.68 Mcps
	7.68 Mcps

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

	Ioc
	-infinity
	-infinity
	-infinity
	-infinity

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

	MTCH Data Rate
	256 kbps
	256 kbps
	256 kbps
	256 kbps

	Number of interfering codes/timeslot
	0
	0
	16 × SF32
	16 × SF32

	Propagation condition
	Extended Delay Spread [4]
	Extended Delay Spread [4]
	Extended Delay Spread [4]
	Extended Delay Spread [4]

	Number of Radio Links
	1
	1
	1
	1

	Number of UE Rx antenna
	1
	2
	1
	2

	S-CCPCH Modulation
	16QAM
	16QAM
	16QAM
	16QAM

	Maximum carrier separation between TDD receive & FDD transmit
	15 MHz
	15 MHz
	17.5 MHz
	17.5 MHz


Table 6: Test requirements for MTCH detection

	Test Number
	Chip Rate (Mcps)
	Number of UE Rx antenna
	Îor (dBm)
	RLC SDU ER

	1
	3.84
	1
	-83.5
	0.1

	2
	3.84
	2
	-89.7
	0.1

	3
	7.68
	1
	-80.3
	0.1

	4
	7.68
	2
	-86.8
	0.1
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