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1 Introduction

In the last RAN4 meeting, the test scenario of the performance of combined MTCH reception and intra-frequency neighbor cell identification requirements was presented [1], and detailed simulation assumptions were introduced on the e-mail reflector [2]. In this document, we present the initial simulation results of MTCH performance with cell identification. To check whether UE achieves requirement of cell identification time or not, we proposed to measure SDU error rate only 1.2 ms after new cell is transmitted instead of to measure SDU error rate during full test time. We would like to start the discussion on test assumptions and procedure to distinguish the UE to achieves cell identification time.
2 Simulation assumptions and simulation results

Time instant T0, T1 and T2 are defined in the current test assumptions. How to continuously execute this test is shown in figure 1. In figure1, there is an initial time phase T0 before time duration T1. During T0 UE achieves synchronisation to cell1 and cell2, so that there is only 800ms gap in time duration T2 that UE cannot combine the other cell. 
[image: image1.png]Celll On On on
Cell2 | __On On off
Cell3 [__ofr off [

Identification Identification
time of Celld oy & Gell3

time of Cell2  Cell1 & Cell2

Combined Combined




Figure 1 Timing relation of test procedure
In this test scenario, although cell identification time could be different according to UE implementation, we assume that the time to cell identification is 800ms, which is cell identification time from the intra-frequency case of TS25.133, for simulation alignment purpose. Same transmission power of S-CCPCH Ec/Ior per cell is assumed. Other Simulation assumptions are summarized in Annex.
Figure 3, 4 and 5 shows simulation results of MTCH performance of 256kbps, 128kbps and 64kbps, respectively. SDU error rate during time duration T1 and T2 are calculated as total SDU error rate. In the current assumptions, one SDU is transmitted over 4 transport blocks. So, The SDU is correctly received when all of the four transport blocks are correctly received after soft combining. We also show the SDU error rate of the time duration that soft combining is available and not available on the same graphs, respectively. 
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Figure3. MTCH simulation results 256kbps with 40ms TTI 
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Figure4. MTCH simulation results 128kbps with 40ms TTI
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Figure5. MTCH simulation results 64kbps with 80ms TTI

3 Discussion
From the above results, we found that total SDU error rate of time duration T1 and T2 had high correlation with SDU error rate of non soft combining case. This is because a large difference of required S-CCPCH Ec/Ior to achieve same SDU error rate between soft and non soft combining. For example, in figure 3, when S-CCPCH Ec/Ior= -9dB, SDU error rate of non soft combining area is around 30%, while SDU error rate of soft combining area is 0.1%. So, SDU Error Rate of non soft combining becomes predominant in total SDU error rate.  
When UE needs more than 800ms for cell identification, UE can not implement the soft combining at that overtime and additional SDU error occurs. However, since such additional SDU error is very small compared with the number of SDU error in non soft combining area, it will not be represented in total SDU error rate and we cannot distinguish such UE. 

Figure 6 shows this example. Here, we assume the bad UE exceeds the cell identification time by 80ms (total 880ms is required). In the gap duration, 880ms, SDU error rate becomes about 30% because it cannot do the soft combining. On the other hand, remaining duration, 2000ms+1120ms, UE can implement the soft combining and SDU error rate becomes 0.1% in this area. So, total SDU error rate becomes about 6.7%. It is understood that there is little difference in total SDU error rate of good UE and bad UE.
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Figure6. An example of total SDU error rate for good and bad UE
Thus, to distinguish whether UE achieves the requirement of cell identification time or not, we think measurement of SDU error rate should be implemented in time duration T2 without 800ms gaps. So, SDU error rate is measured only after 800ms later cell 3 is transmitted in test equipment. We call this SDU error rate as “partial SDU error rate”. At that case, if UE can not achieve the requirement of cell identification time, partial SDU error rate becomes worse rapidly and we could distinguish good and bad UE. Figure 7 shows one example. If we only focus on time duration T2 without 800ms period, it is understood that there is an enough difference in partial SDU error rate of good UE (0.1%) and bad UE (2%). So, we can distinguish them easily.
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Figure7. An example of partial SDU error rate for good and bad UE
4 Conclusion
In this document we present the initial simulation results of MTCH receiver performance taking cell identification into account. From our simulation results, we found following features.

· The total SDU error rate has high correlation with SDU error rate of non soft combining time duration

· There is little difference in total SDU error rate between UE that achieves requirement of cell identification time and UE that doesn’t achieve it.
To check whether UE achieves requirement of cell identification time or not, we proposed to use partial SDU error rate, which is SDU error rate of time duration T2 without 800ms gaps. Because SDU error rate of soft combining area is very small compared with non soft combining area, partial SDU error rate is greatly deteriorated when UE extends cell identification time and decreases the time duration where soft combining is available.   
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6 Annex

Table A: Simulation assumptions for the alignment simulations for MTCH combining and identification of a new cell [2]

	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


