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1. Introduction

In the LS [R1-094423] from RAN2, RAN1 is asked to consider a suitable set of modulation and coding schemes for the MCCH. RAN2 considers it is beneficial to limit the size of MCS set, while on the other hand the selected MCS should cover the necessary deployment cases. In this contribution, simulation results are presented and a proposal made for the MCCH MCS set.
RAN2 also asks RAN1 to provide a complete list of configurable MBMS parameters and their value ranges (possibly including PDCCH length). We discuss this in section 3. 
2. Discussion of MCS set for MCCH
We carry out our simulation according to the cases defined in 25.814, where four cases are defined.
Table A.2.1.1-1 – UTRA and EUTRA simulation case minimum set

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	10
	20
	3

	2
	2.0
	500
	10
	10
	30

	3
	2.0
	1732
	10
	20
	3

	4
	0.9
	1000
	1.25
	10
	3


In the simulations, two antenna heights are considered, standard 15m antenna height and 35m antenna height. The taller antenna is used for larger cell coverage areas. The 7.5 kHz subcarrier spacing with extended CP is used for the extended coverage area case, i.e. 10km and beyond.   The path loss is calculated based on the simulation assumptions in [2]; the path loss parameters for 2GHz and 900 MHz are  summarized below. Other simulation parameters are shown  in the Annex.
Table 1: Path loss model
	Configuration
	Path loss model

	2GHz, 35m
	121.48+34.4log10(R)

	900MHz, 35m
	114.25+34.4log10(R)


The baseline configuration for MBMS is assumed to have two symbols for control signalling. The simulation results are summarized in the following table, which lists the preferred MCS for each configuration and ISD to satisfy 98% coverage. Additionally, a margin needs to be considered in MCS selection which is useful when considering real cell deployments, e.g. severe shadowing in urban, antenna down tilt, etc. It can be seen from the table, three MCSs (QPSK 1/2, 16QAM 1/2, 64QAM 4/5) can cover all of the four cases and give sufficient flexibility and implementation margin in the cell deployment. 
Table 2: Preferred MCS for different cases
	Case
	ISD
	MCS
	Remark

	Case 1/3 (15m antenna)
	ISD=500m
	64QAM 4/5
	Case 1 & 2

	
	ISD=1732m
	QPSK 1/2
	Case 3, up ISD=1850m

	
	ISD=2450m
	QPSK 1/4
	

	
	
	
	

	Case 1/3 (35m antenna)
	ISD=1732m
	16QAM 1/2
	Case 3, up to 2000m

	
	ISD=2800m
	QPSK 1/2
	

	
	ISD= 4000m
	QPSK 1/4
	

	
	
	
	

	Case 2 (15m antenna)
	ISD=500m
	64QAM 4/5
	Case 2

	
	ISD=1732m
	16QAM 3/4
	

	
	ISD=3000m
	QPSK 1/2
	

	
	
	
	

	Case 4 (15m antenna, 10MHz)
	ISD=1000m
	64QAM 4/5
	Case 4

	
	ISD=1732m
	64QAM 4/5
	

	
	ISD=2800m
	16QAM 2/3
	

	
	ISD=4600m
	QPSK 1/2
	

	
	
	
	

	Case 4 (15m antenna, 1.25MHz)
	ISD=1000m
	64QAM 4/5
	Case 4

	
	ISD=1732m
	64QAM 4/5
	

	
	ISD=4700m
	16QAM 1/2
	

	
	
	
	


Given the two types of scheduling period defined by RAN2, 320ms, 640ms, we think the granularity given by four MCS levels is sufficient for the MCCH. The proposed MCS set is summarized in Table 3 below.

Table 3: Proposed MCS set
	#
	MCS

	1
	QPSK 1/4

	2
	QPSK 1/2

	3
	16QAM 1/2

	4
	64QAM 4/5


3. MBMS configurable parameters for L1

The parameters for MBMS are as follows:

- MBMS sub-frame configuration

- Non-MBSFN region length (1 or 2 symbols).

4. Conclusion
In this contribution, we present simulation results of suitable MCS for MCCH at 98% coverage. Additional margin is considered in the MCS selection, and finally four MCSs are selected which covers all the cases defined in 25.814. We propose to respond RAN2 with the MCS set in table 3.
We also identify the MBMS configurable parameters. 
Reference
[1]. R1-094423, LS on Modulation and Coding Scheme for MCCH, RAN2
[2]. TR25.942 “Radio Frequency (RF) system scenarios (Release 8)
Annex

Annex A Simulation assumptions

Table A4: System simulation parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 sites, 3 sectors per cell

	Inter-site distance
	See Error! Reference source not found.

	Distance-dependent path loss
	L = 128.1 +  37.6 log10(R), R in kilometers
I=128.1 – 2GHz, I=120.9 - 900MHz

	Lognormal Shadowing
	Similar to UMTS 30.03

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	See A.2.1.1-1

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Carrier frequency / bandwidth
	See A.2.1.1-1

	Channel model
	SFN

	UE speed
	See Error! Reference source not found.

	Total BS TX power
	46dBm for 10MHz, 43dBm for 5MHz and 1.25MHz

	Inter-cell Interference Modeling
	Depending on the delay and CP length

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Antenna vertical pattern
	Considered

	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters

	Modulation and coding
	For MBSFN:

QPSK: 1/4, 1/3, 1/2, 3/5
16QAM: 1/3, 1/2, 2/3
64QAM: 2/3, 4/5


Table A5: EUTRA Reference Node-B

	Parameters
	Model Assumptions

	Node-B Transmitter
	1 Antenna

	BS antenna gain plus cable loss
	14 dBi

	Pilot channel overhead 
	12.5%

	Control channel overhead
	No


Table A6: Reference EUTRA UE parameters

	Parameters
	Model Assumptions

	Receiver
	2 Antennas, no correlation

	Antenna gain
	0 dBi

	Noise Figure
	9 dB

	Receiver Noise Floor
	Not considered
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