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1 Introduction

At the RAN4#37 meeting, performance requirements for combined MBMS demodulation and Cell Identification was approved for FDD, which would verify the UE capability of quickly adding new cell into combining. Indeed, previous simulations for FDD shown that an UE with increased cell identification time would degrade the MBMS demodulation requirements [1, 2]. The same analysis and conclusion applies to the 1.28 Mcps TDD option and it is proposed to introduce a similar requirement for the 1.28 Mcps TDD option. 
This documents presents simulation assumptions in section 2 and simulation results in section 3.

2 Requirement scenario and simulation assumptions 
In TDD, combining of multiple MBMS radio links in the UE is realized in a timeslot re-sue mode. This allows for further throughput gains from macro-diversity for TDD MBMS service. As stated in [2], MBMS combining is autonomously handled by the UE. So it is important that UE is able to identify cells with given limits and start using them for actual combining.

TS25.123 defines cell identification requirements for cell reselection in CELL-FACH and handover purposes in CELL-DCH. The intra-frequency cell identification requirements for CELL_FACH state are defined in TS 25.123 as following:

The UE shall be able to identify a new detectable cell belonging to the monitored set within
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Where, Tbasic_identify_TDD, intra = 800 ms. 
The same requirement should also be applicable for a UE receiving MBMS service in order not to degrade MBMS demodulation performance. A similar scenario for 1.28Mcps TDD is proposed in figure 1, by changing the received signal strength to Ior/Ioc. 

Figure 1 Combined MBMS and cell identification scenario

During T1 and T2, UE will combining signal from Cell 1 and Cell 2 cell 1 and Cell 2. At the beginning of T2, received signal strength from cell 3 goes up and a UE complying the cell identification requirement will identify Cell 3 at the end of T2. At the beginning of T3, the signal strength of Cell 2 goes to –infinity and the UE will combine signals from Cell 1 and Cell 3. 

It is proposed to use 64kbps service to define this scenario. The detailed assumption for 64kbps service is the same to those used for MTCH demodulation requirement[3] but with soft combining. 

Table 1 Simulation parameters for defining MTCH demodulation requirements with cell identification
	Parameter
	Unit
	Test 1

	
	
	Stage 1
	Stage 2
	 Stage 3

	Time in each stage
	s
	2s
	800ms
	2s
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	dBm/1.28MHz
	-60

	Propagation condition
	
	VA 3

	MTCH Data Rate
	kbps
	64kbps

	Number of Radio Links
	
	Cell 1, Cell 2 
	Cell 1, 2, 3
	Cell 1, Cell 3


Table 2: Requirements for MTCH detection

	Test Number
	S-CCPCH [image: image3.wmf]oc
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	RLC SDU ER

	1
	TBD
	0.05


Table 3: Cell reselection parameters
	Parameter
	Unit
	Value

	Serving cell in the initial condition
	-
	Cell1

	Neighbour cells
	-
	Cell 2 and cell 3 

	Cell_selection_and_reselection_quality_measure
	-
	P-CCPCH

	Qrxlevmin
	dBm
	-103

	UE_TXPWR_MAX_
RACH
	dB
	21

	Qhyst2
	dB
	20 dB

	Treselection
	seconds
	4 

	Sintrasearch
	dB
	not sent

	IE “FACH Measurement occasion info”
	-
	not sent


· Cell identification time= 800 ms 

· 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 Simulation results

In this section simulation results for the proposed scenario is plotted in Figure 1. Simultaneously the performance degradation due to increased cell identification time of 1s and 1.2s are also displayed in the same graph. 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. The SDU error rate is calculated based on time duration T2. 
It is seen from the figure, similar conclusion to those of FDD is obtained. The observable impact of increased cell identification time is more visible at lower SDU ER Rate levels. Therefore it is proposed that 5% SDU ER would be considered in order to keep the test case more sensible to cell identification time. The SDU ER at 5% SDU ER is listed in table 4 and a 3 dB margin is considered.
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Figure 1 Variation of SDU Error Rate with S-CCPCH Ior/Ioc for different cell identification time
Table 4: Demodulation performance requirements at 0.05 SDU ER 

	Test Number
	BER
	S-CCPCH [image: image5.wmf]oc
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	Ideal
	With Implementation Margin

	1
	0.05
	3.1
	6.1


4 Conclusion
Simulation results for combined MBMS demodulation and cell identification scenario and simulation results were presented. A corresponding CR is presented in [4] to incorporate this requirement into TS25.102
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