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1. Introduction

In the RAN4 MBMS & EUL ad hoc it was generally agreed that combined MTCH reception and intra-frequency neighbour cell identification requirements would need to be defined as MBMS combining is not controlled by a network but instead it is autonomously handled by a terminal. In RAN4 meeting #35 the scenario with initial simulation results was presented [3]. In RAN4 meeting #35 it was agreed that companies would evaluate this scheme and that requirements would be derived. In MBMS Ad Hoc held in RAN4#35 it was agreed that Nokia would provide the simulation assumptions for the scenario at the RAN4 MBMS  email reflector [4]. The initial assumptions were provided at the RAN4 MBMS email reflector, where proposal to modify the scenario were also received. This document includes the proposed simulation assumptions for alignment purposes and also the alternative scenario proposed at the email reflector.
This document is structured as follows. The initial simulation assumptions provided to the reflector are presented in Section 2. The modified scenario proposed at the RAN4 MBMS email reflector is given in Section 3. Simulation results for both of the scenarios are shown in Section 4 and in Section 5 conclusions are given. In the Annex A of this document the used MTCH reference channel definitions and the used simulation parameters are given. 

2. Scenario A simulation assumptions

This section presents the proposed original scenario for the combined MTCH and cell identification requirement presented in [3]. This scenario is referred as scenario A. In Table 1 the simulation parameters for the scenario A are shown.  

Table 1: Proposal for simulation parameters for the scenario A

	
	Cell1
	Cell2
	Cell3

	
	T1
	T2
	T1
	T2
	T1
	T2

	CPICH Ec/Ior 
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB

	SCH Ec/Ior
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB

	S-CCPCH Ec/Ior
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)

	Îor/Ioc
	-3 dB
	-3dB
	-3 dB
	- infinity
	- infinity
	-3 dB

	Ioc
	-70 dBm

	Propagation condition
	Case 1

	CPICH Ec/Io 1
	-14.76 dB
	-14.76 dB
	-14.76 dB
	- infinity
	- infinity
	-14.76 dB

	NOTE 1: Calculated from other parameter in the table


· T1 = 2s

· T2 = 2s

· Cell identification time= 800 ms (from the intra-frequency case of TS25.133) 

· No inter-frequency or inter-RAT neighbour cells are indicated in the measurement control system information -> No measurement occasions are scheduled in CELL_FACH

· The actual requirement would be a BLER limit measured over T1 and T2

· The radio links from different cells are time aligned

· Soft combining is used in the simulations

· Cell reselection parameters should be defined so that no cell reselection occurs in the scenario (i.e. Cell1 remains as the serving cell)

· The requirements defined based on these simulations are intended for idle mode, CELL_PCH, URA_PCH and CELL_FACH state when the UE is continuously decoding MTCH.

· In the simulations it should be assumed that before T1 there is T0. During T0 the UE achieves synchronisation to Cells 1 and 2 and therefore during T1 no additional synchronisation time needs be accounted. During T2 the UE has to achieve synchronisation (within 800 ms) of Cell3 in order to start using Cell 1 and Cell 3 in soft combining

3 Scenario B simulation assumptions

In this section the alternative proposal for the MTCH requirements with cell identification is outlined. In principle it is very similar as scenario given in Section 2, with the difference that Cell2, which earlier disappeared when Cell3 appeared is now present during the assumed cell identification time.  This scenario can be seen as more realistic compared to scenario A, as although the cell still disappear and appear abruptly, they are present at the same time. 

Table 2: Alternative proposal for simulation parameters for defining MTCH requirements with cell identification

	
	Cell1
	Cell2
	Cell3

	
	T1
	T2
	T3

	T1
	T2
	T3
	T1
	T2
	T3

	CPICH Ec/Ior 
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB
	-10 dB

	SCH Ec/Ior
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB
	-12 dB

	S-CCPCH Ec/Ior
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)
	TBD (to be varied first)

	Îor/Ioc
	-3 dB
	0dB
	-3dB
	-3 dB
	0 dB
	- infinity
	- infinity
	0 dB
	-3 dB

	Ioc
	T1 and T3: -70 dBm

T2: -73 dBm

	Propagation condition
	Case 1

	CPICH Ec/Io 1
	-14.76 dB
	-14.76 dB
	-14.76 dB
	-14.76 dB
	-14.76 dB
	- infinity
	- infinity
	-14.76 dB
	-14.76 dB

	NOTE 1: Calculated from other parameter in the table


· T1 = 2s

· T2 = 800ms

· T3= 2s

· Cell identification time= 800 ms (from the intra-frequency case of TS25.133) 

· No inter-frequency or inter-RAT neighbour cells are indicated in the measurement control system information -> No measurement occasions are scheduled in CELL_FACH

· The actual requirement would be a BLER limit measured over T1, T2 and T3

· The radio links from different cells are time aligned

· Soft combining is used in the simulations

· Cell reselection parameters should be defined so that no cell reselection occurs in the scenario (i.e. Cell1 remains as the serving cell)

· The requirements defined based on these simulations are intended for idle mode, CELL_PCH, URA_PCH and CELL_FACH state when the UE is continuously decoding MTCH.

· In the simulations it should be assumed that before T1 there is T0. During T0 the UE achieves synchronisation to Cells 1 and 2 and therefore during T1 no additional synchronisation time needs be accounted. During T2 the UE has to achieve synchronisation (within 800 ms) of Cell3 in order to start using Cell 1 and Cell 3 in soft combining

4. Simulation results.

In this section ideal simulation results for both scenarios are presented. These simulation aim to evaluate the impact of increased cell identification time. Thus the purpose would be to identify most suitable parameters for the requirement scenario. In the simulations it was evaluated how the performance degrades when the cell identification time is increase from 800ms. The evaluated values were to 1s, 1.2s and 1.4s. The increased cell identification time is used to model an UE, which does not comply with the cell identification requirements when MTCH reception is ongoing. Figures 1, 2 and 3 show the impact of the increased cell identification time with different MTCH data rates for both scenarios with MTCH data rates 64kbps/s, 128kbps/s and 256kbps/s, respectively. 

When comparing the impact of increased cell identification time between scenarios A and B presented in each figure a) and b), it is clear that the alternative scenario, scenario B, proposed at the RAN4 MBMS email reflector is more sensitive to the cell identification time increase. In scenario A, even an UE complying the requirements would experience 800ms interrupt in the combining of two cells. Therefore the overall achievable performance is lower, reducing the impact of increased cell identification time and making it more difficult to separate ‘good’ and ‘bad’ UE’s. In scenario B, UE that complies with the cell identification requirements and can ideally start to combine the new Cell3 when Cell2 disappears (at the end of time T2) does not experience any interrupt in combining. This gives ideally same performance as if the two cells would be combined over the whole test (time periods T1, T2 and T3). Based on this it is felt that the scenario B would be more suitable way forward. 

The impact of the increased cell identification time was also studied with different MTCH date rates. As UE requires different power level to attain same performance at different data rates, the selection of the MTCH date rate will have an impact to the feasibility of the requirement. As the observable impact of increased cell identification time is more visible at lower BLER levels, it was felt more beneficial to concentrate to 1% BLER level in the scenario. 

As a lowest data rate the 64kbps/s MTCH reference channel requires also lowest power level to achieve the 1% BLER, as can be seen in Figure 1b). Therefore the 64kbps/s reference channel can be seen as one option to be used in the requirement scenario. Figure 2b) shows the impact of the increased cell identification time with MTCH data rate of 128kbps. The required Ec/Ior to achieve the 1% BLER level is at -6dB level and therefore this data rate migth be considered to be suitable for the scenario. Figure 3b) shows that the required power level for 256kbps/s to achieve the 1% BLER level already at ideal simulations is quite high. Therefore it is felt that it would not be suitable to be used in the requirement scenario. 

Since there is already a plan to cover the maximum MTCH data rates 256 kbits/s and 128 kbits/s for soft and selective combining respectively based on the minimum UE capabilities in separate scenarios, it might be beneficial to use different data rate in this requirement scenario. Therefore it is proposed that the 64kbps/s MTCH reference channel would be used as way forward.  
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Figure1 Impact of cell identification time a) Scenario A and b) Scenario B with 64kbps
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Figure2. Impact of cell identification time a) Scenario A and b) Scenario B with 128kbps
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Figure 3. Impact of cell identification time a) Scenario A and b) Scenario B with 256kbps

5.
Conclusions

In this document we have presented two different requirement scenario proposals for the combined MTCH demodulation and cell identification requirements; first scenario, initially presented in [1] and an altered scenario, proposed at the RAN4 MBMS email reflector. Ideal simulation results have been presented for both of the scenarios and based on those it is felt that the altered scenario proposal, referred as scenario B in the document, would be more suitable way forward. Furthermore feasibility of the requirement scenario was evaluated with different MTCH data rates. Based on the simulation results it was identified that either 64kbps/s or 128kbps/s MTCH reference channels would be suitable to be used in the requirement scenario. As there is an intention to create MTCH demodulation performance requirements for the 256kbps/s and 128kbps/s MTCH reference channels it was felt that the 64kbps/s reference channel could be suitable option for combined MTCH demodulation and cell identification requirement. 
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Annex A: MTCH reference channel parameters

In this annex the parameters for the MTCH reference channels used in simulations are given.. The MTCH reference channel definitions for 256kbps/s and 128kbps/s data rate are aligned to the reference channels used in MTCH demodulation requirements.

Table A.1: Simulation assumptions for the alignment simulations for MTCH combining and identification of a new cell.
	Parameter
	Value

	
	MTCH

	Combining scheme
	Soft 
	Soft
	Soft

	User data rate [kbps/s]
	256
	128
	64

	S-CCPCH slot format
	14 (sf=8)
	12 (sf=16)
	10 (sf=32)

	Transport block size
	2560
	2560
	2560

	Transport block set size
	10240
	5120
	5120

	TTI
	40 ms
	40 ms
	80 ms

	Nr of transport blocks/TTI1
	4
	2
	2

	coding type
	Turbo
	Turbo
	Turbo

	CRC length
	16
	16
	16

	CPICH Ec/Ior
	-10 dB
	-10 dB
	-10 dB

	P-SCH Ec/Ior
	-15 dB
	-15 dB
	-15 dB

	S-SCH Ec/Ior
	-15 dB
	-15 dB
	-15 dB

	Number of samples per chip (P ) for channel synthesis
	P=1– i.e. 1 samples per chip at input to receiver 

	Number of rake fingers
	equal to # of channel taps

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	Carrier frequency
	2 GHz
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