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1. Introduction

This contribution presents a comparison study of the required Node B power levels  to support the MBMS in different scenarios. Based on the results and agreed UE MBMS capabilities the document also discusses benefits and drawbacks of having different implementation options for MBMS and makes a proposal for simplifications in order to speed up the introduction of MBMS.
2. DL power requirements for selective and soft combining

In this section we compare DL powers required for supporting MBMS with two combining schemes defined in the specification; selective and partial soft combining. The MTCH performances of these two combining schemes are evaluated with different number of cells available for combining. Additionally we have investigated power requirements needed for MBMS related signalling transmitted on MCCH using the data provided in [1] by RAN2. RAN2 has provided information on suitable MCCH bit rates for RAN4 performance analyses with different service scheduling assumptions. 

The main simulation parameters are presented in the Annex of this document. The original bit rates for MCCH given in [1] are slightly modified to match MCCH bit rates to suitable MCCH data formats. MCCH bit rates for the case, where MCCH repetition period is 480 ms, are used in the comparisons. MCCH data rate of 7.2 kbps has been used for the partial soft combining scheme, and 10.3kbps for the selective combining scheme. The TTI length has been 20 ms in both of the cases. The Ec/Ior comparison is made for MTCH bit rates of 256 kbits/s and 128 kbits/s with 80 ms TTI. The required Ec/Ior values for MTCH BLER levels of 10% and 1% in Vehicular A 3km/h propagation are used in the comparison.  

Table 1 and 2 present the summary of the simulation results for MTCH and MCCH, and their combined required power requirements with MTCH BLER of 10% and 1%, respectively. These results are obtained from a scenario where all three cells are equally strong at the UE. The fifth column shows the total required NodeB power to support the MBMS in given scenario. The right most column shows the difference in total required power between the two combining schemes and the number of cells to be combined. It is noted in the tables that the support of some of the presented combinations are not required from the UE but these cases have been included to make the comparison more extensive.

Table 1 Ec/Ior comparison between Selective and Soft Combining with MTCH= 256 kbits/s with 80 ms TTI, MTCH BLER = 10%, MCCH BLER = 1 %, 3 Base stations with geometry factor -6 dB for each BS, Veh A 3 km/h

	MTCH BLER = 10%

MCCH BLER = 1 %
	MTCH Ec/Ior [dB]
	MCCH Ec/Ior [dB] (20 ms TTI) 
	Combined Ec/Ior for MTCH and MCCH [dB]
	Additional power required [dB]

	
	
	7.2 kbits/s
	10.3 kbits/s
	
	

	256 kbits/s, 80 ms TTI, 3 cells soft combined1
	-8.6
	-11
	-
	-6.63
	0

	256 kbits/s, 80 ms TTI, 2 cells soft combined
	-5.9
	-11
	-
	-4.73
	1.90

	256 kbits/s, 80 ms TTI, 3 cells selective combined1
	-4.8
	-
	-9.6
	-3.56
	3.07

	256 kbits/s, 80 ms TTI, 2 cells selective combined
	-3.3
	-
	-9.6
	-2.39
	4.24

	Note 1: UE is not required to support this combination [2][3].


Table 2 Ec/Ior comparison between Selective and Soft Combining with MTCH= 128 kbits/s with 80 ms TTI, MTCH BLER = 1%, MCCH BLER = 1 %, 3 Base stations with geometry factor -6 dB for each BS, Veh A 3 km/h

	MTCH BLER = 1%

MCCH BLER = 1 %
	MTCH Ec/Ior [dB]
	MCCH Ec/Ior [dB] (20 ms TTI) 
	Combined Ec/Ior for MTCH and MCCH [dB]
	Additional power required [dB]

	
	
	7.2 kbits/s
	10.3 kbits/s
	
	

	128 kbits/s, 80 ms TTI, 3 cells soft combined
	-10.5
	-11
	-
	-7.73
	0

	128 kbits/s, 80 ms TTI, 2 cells soft combined
	-7
	-11
	-
	-5.54
	2.19

	128 kbits/s, 80 ms TTI, 3 cells selective combined1
	-6.6
	-
	-9.6
	-4.84
	2.89

	128 kbits/s, 80 ms TTI, 2 cells selective combined
	-4.5
	-
	-9.6
	-3.33
	4.4

	Note 1: UE is not required to support this combination [2][3].


Due to higher MCCH bit rate required for selective combining than for partial soft combining the MCCH Ec/Ior requirement is also higher for selective combining. In Table 1 and Table 2 required MCCH Ec/Ior differs 1.4 dB for 7.2kbps (partial-soft) and 10.3kbps (selective).

In the results presented in Table 1 and Table 2 even 2 cell soft combining performs better than 2-3 cell selective combining. The total Ec/Ior requirement for soft combing of 2 cells is 0.7-1.2 dB less than the total Ec/Ior requirement for selective combining of 3 cells. As indicated in the references [2] and [3] with given bit rates and TTI lengths support for selective combining of 3 cells is not required from a UE. Hence, for the results presented in Table 1 and Table 2 comparison of Ec/Ior power requirements should be made between soft combing of 2 cells and selective combing of 2 cells. This means 2.34 – 2.21 dB lower Ec/Ior requirement for soft combining of 2 cells than selective combining of 2 cells.

Network timing requirements for partial soft combining are significantly looser  (1 TTI + 1 slot) than originally discussed +/- 148 chips. When network requirements were defined most companies felt that synchronisation level of 1 TTI +1 slot should be relatively easy to obtain and maintain even between cells of different base stations. At the time Nokia had some doubts how feasible this requirement would be for real networks. In addition we felt that selective combining scheme would provide sufficient gain and therefore no additional combining method would be needed. After some further analyses we also believe that the required level of synchronisation should be attainable in real networks. Therefore network synchronisation should no longer be a reason to keep selective combining scheme in the specifications.

Various UE and network options are likely to delay the introduction of combining schemes in the system as more testing is required to ensure interoperability and potential gains that the combining features could provide. Various options typically also increase UE complexity, which should always be well justified by the gain offered. 

Table 3 presents a summary of the simulation results for MTCH and MCCH data rates as in Table 1 for a scenario where geometry factors of three cells are -2.8 dB, -6.7 dB and -10.37 dB. Hence the cells are with offsets 0dB, -3dB and -6dB in respect to each other.  The findings of this case are rather similar to the first two scenarios. Additional power requirement of 3 cell selective combining scheme compared to 2 cell soft combining is even larger than in Table 1 and Table 2. 

Table 3 Ec/Ior comparison between Selective and Soft Combining with MTCH= 256 kbits/s with 80 ms TTI, MTCH BLER = 10%, MCCH BLER = 1 %, 3 Base stations with geometry factors of -2.8 dB, -6.7 dB and -10.37 dB, Veh A 3 km/h

	MTCH BLER = 10%

MCCH BLER = 1 %
	MTCH Ec/Ior [dB]
	MCCH Ec/Ior [dB] (20 ms TTI) 
	Combined Ec/Ior for MTCH and MCCH [dB]
	Additional power required [dB]

	
	
	7.2 kbits/s
	10.3 kbits/s
	
	

	256 kbits/s, 80 ms TTI, 3 cells soft combined1
	-8.4
	-11
	-
	-6.50
	0

	256 kbits/s, 80 ms TTI, 2 cells soft combined
	-7.3
	-11
	-
	-5.76
	0.7

	256 kbits/s, 80 ms TTI, 3 cells selective combined1
	-5.2
	-
	-9.6
	-3.85
	2.7

	256 kbits/s, 80 ms TTI, 2 cells selective combined
	-5.2
	-
	-9.6
	-3.85
	2.7

	Note 1: UE is not required to support this combination [2][3].


Based on various reasons listed in this section we do not see clear benefits for different combining options,  especially as network synchronisation should no longer be an issue. Furthermore partial soft combining provides efficient method for service multiplexing.

3. Conclusions

This document has shown that it would be beneficial and feasible to simplify MBMS concept by reducing combining scheme options. Based on the presented findings we propose that RAN4 sends an LS to other RAN working groups requesting other RAN WGs to reconsider the support of selective combining in the specification. 

We believe that the removal of selective combining feature would speed up the introduction of MBMS with soft combining as minimum MBMS requirements. Thereby testing efforts could be concentrated on soft combining instead of sharing the effort with soft and selective combining methods.
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5. Annex: Simulation Assumptions

	Parameter
	Value

	CPICH Ec/Ior
	-10 dB

	SCH Ec/Ior 

(Power split is equally between P-SCH and S-SCH)
	-12 dB

	OCNS
	Used to sum the NodeB power to 1

	Inner TTI for MTCH
	80 ms

	Inner TTI for MCCH
	20 ms

	S-CCPCH slot format
	MTCH: 10 and 14

MCCH: 10

	SF
	MTCH: 32 and  8

MCCH: 32

	Information Rate of MTCH
	128 and 256 kbps

	Information Rate of MCCH
	7.2 and 10.3 kbps

	Channel Coding (MTCH and MCCH)
	Turbo 1/3

	CRC
	16

	Turbo decoding
	MaxLogMap – 8 iterations

	Channel Estimation
	The location of each ray on the channel is known a-priori to the receiver but the phase and amplitude are estimated 

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Geometry


	Case 1. -6 dB for each BS 

Case 2: -2.84 dB, -6.76 dB and -10.37 dB

	Number of cells
	3 cells 

	Radio propagation conditions
	Vehicular A 3 km/h

	Number of Tx antennas
	1
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