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1 Introduction
A work item on optimizing 3.84 Mcps TDD for DL only broadcast was opened in RAN#36 [1].  The objectives of this WI are as follows:

· Configuration of a common primary scrambling code,
· Receiver support for suitable equaliser technology, i.e. similar to Type-2 and Type-3,

· Handling of delay spread in the UE receiver to support reception of MBSFN DOB that supports the assumed deployment scenario (to be discussed by RAN4)

· Ensuring backwards compatibility with the existing UTRA physical layer architectures in existing spectral assignments (legacy UEs should not camp on a dedicated MBSFN DOB carrier),

· Support for 16QAM on S-CCPCH,

· Necessary radio protocol enhancements to support MBSFN DOB operation on a DL only MBSFN carrier
· Minimum UE capabilities related to the support of MBSFN DOB reception and the support of simultaneous services on the unicast carrier
· Iub user and control plane protocols to support MBSFN DOB operation

· UE reception performance requirements for applicable bands for the MBSFN DOB transmission

· BTS requirements for 16QAM transmission
A physical layer meeting all of the above objectives for DoB is proposed in [2] which is shown to offer higher spectral efficiency, larger coverage area, lower power consumption and lower UE complexity than that of the initial DOB physical layer using WCDMA.
To summarise, [2] concludes that:

· The proposed physical layer is able to deliver 30-35% increase in spectral efficiency compared to Ericsson DOB

· The proposed physical layer is able to support multiple SFN areas from the same Node-B whereas Ericsson DOB is not

· The proposed physical layer results in substantially reduced UE complexity values for 25.306 at the same service rate and TTI due to a fundamentally more efficient DRX structure

· The proposed physical layer is able to operate with a 4-fold reduction in the DRX cycle “receiver on” time for the same service rate.  This significantly reduces terminal battery consumption.

· The proposed physical layer is compatible with existing physical layers in the TDD spectral assignments whereas Ericsson DOB is not and is highly damaging to the TDD cell search procedure (a TDD UE takes approximately 15 times longer to find a suitable TDD cell in the presence of Ericsson DOB carriers).

This T-doc proposes simulation assumptions for the demodulation performance of MCCH and MTCH for DoB using the physical layer proposed in [2].
2 Simulation Assumptions

2.1 MCCH

The MCCH transport channel shall be the same as that used for TDD MBSFN as described in [3], which has an information rate of 7.2 kbps.  The MCCH transport channel is summarized in Table 1 for reference.

Table 1: Transport channel parameter for S-CCPCH carrying MCCH

	Parameter
	MCCH

	User Data Rate
	7.2 kbps

	Number Transport Channel 
	1 

	Transport Block Size
	581

	Transport Block Set Size
	581

	RLC SDU block size
	4088 

	Transmission Time Interval
	80 ms

	Repetition period
	640 ms

	Modification period
	1280 ms

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16


The physical channel shall use QPSK and Burst Type 5 [4] and the parameters are summarized in Table 2.

Table 2: Physical channel parameters for S-CCPCH carrying MCCH

	Parameter
	Unit
	Level

	Channel bit rate
	kbps
	22.8

	Channel symbol rate 
	kbps
	11.4

	Modulation
	
	QPSK

	Slot Format #i
	-
	28 (Burst Type5 , No TPC, 16 bits TFCI)

	TFCI
	-
	ON

	Bearer codes per slot
	-
	1 x SF16 (3.84Mcps)


The simulation assumptions are proposed to be the same as that in [5] but uses the Extended Delay Spread propagation channel in [6].  The simulation assumptions are summarised in Table 3.

Table 3: Simulation assumptions

	Item
	Parameters
	Values

	1
	Chip Rate (Mcps)
	3.84

	2
	TSTD
	OFF

	3
	TFCI
	ON

	4
	Interfering codes per timeslot
	7 x SF16 (3.84Mcps)

	5
	S-CCPCH_Ec / Ior per active timeslot
	Variable in test

	6
	Geometry, Îor/Ioc (dB)
	+6dB

	7
	Ioc
	-60 dBm / 3.84MHz (3.84 Mcps)

	8
	Number of Rx Branch at UE
	2

	9
	UE antenna correlation (for 2 Rx branch)
	0

	10
	Samples per chip
	4

	11
	Midamble allocation scheme
	Common

	12
	Detection Method
	JD-MMSE

	13
	Channel Estimation
	Realistic channel estimator - estimated phase & amplitude

	14
	Carrier Frequency
	2 GHz

	15
	Propagation conditions
	Extended Delay Spread channel [6].


2.2 MTCH

The proposed MTCH reference channel shall have an information rate of 512 kbps.  The FACH transport channel is proposed to be the same as that used in TDD MBSFN as in 25.102 [3] and it is summarised in Table 4 for reference.
Table 4: Transport channel parameters for S-CCPCH carrying MTCH

	Parameter
	MTCH

	User Data Rate
	512 kbps

	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

	Type of Error Protection
	Turbo

	Coding Rate
	1/3

	Rate Matching attribute
	256

	Size of CRC
	16


The physical channel shall use 16-QAM and Burst Type 5 [4] and the parameters are summarised in Table 5.
Table 5: Physical channel parameters for S-CCPCH carrying MTCH

	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
	-
	30 and 31

	TFCI
	-
	ON

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


The simulation assumptions are proposed to be the same as that in [5] but uses the Extended Delay Spread propagation channel in [6].  The simulation assumptions are summarised in Table 6 for reference.

Table 6: Simulation assumptions for S-CCPCH carrying MTCH
	Item
	Parameters
	Values

	1
	Chip Rate (Mcps)
	3.84

	2
	TSTD
	OFF

	3
	TFCI
	ON for 1 S-CCPCH per timeslot

	4
	Interfering codes per timeslot
	0 x SF16 (3.84Mcps)

	5
	Σ(S-CCPCH_Ec)/Ior per active timeslot
	0 dB (3.84Mcps)

	6
	Geometry, Îor/Ioc (dB)
	Variable in test

	7
	Ioc
	-60 dBm / 3.84 MHz (3.84 Mcps)

	8
	Number of Rx Branch at UE
	2

	9
	UE antenna correlation (for 2 Rx branch)
	0

	10
	Samples per chip
	4

	11
	Midamble allocation scheme
	Common

	12
	Detection Method
	JD-MMSE

	13
	Channel Estimation
	Realistic channel estimator - estimated phase & amplitude

	14
	Carrier Frequency
	2 GHz

	15
	Propagation conditions
	Extended Delay Spread channel [6].


3 Conclusion

This document proposed simulation assumptions for DoB demodulation of MCCH and MTCH channels based on the physical layer described for DoB in [2].  It is proposed to perform simulation results using the simulation assumptions in this T-doc.
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