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1. Introduction
At the 3GPP RAN#53 meeting, working assumptions for HeNB in-bound mobility simulations have been agreed [1]. In general, the requirements consist of throughput loss of ongoing services from current serving cell and MIB/SIB1 reading/reporting latency for the target CSG cell.  
This contribution presents PDSCH throughput performance from the serving cell and MIB/SIB1 BLER performance for the target CSG cell.
2. PDSCH performance
2.1. Assumptions
The PDSCH throughput loss due to autonomous reading is measured during the MIB/SIB1 reading period. The maximum number of MIB and SIB1 repetitions has been agreed to be 4 [1]. Under this assumption, a maximum delay for MIB and SIB1 decoding is expected to be 4 x 10 ms + 4 x 20 ms. Considering the additional delay of RRC reporting, we simulated PDSCH performance for a duration of 160 ms. Note that HARQ processes that are not finished at the end of 160ms are considered to be lost.

In [1], three options were given for PDSCH simulations. 
· Scenario B: [TBD]

· Option 1: Depend on implementation

· Option 2: Assume the worst case scenario (4 gaps for MIB and 4 gaps for SIB1)

· Option 3: Depends on the simulation results for section 2.3 below.

· It is proposed that 3 sub-frames for each gap should be used. 

Option 1 offers little commonality for comparing results cross multiple companies. Option 2 could be used to calibrate simulation results, but the results may not be consistent with the MIB/SIB1 reading latency requirements.

Although option 3 is expected to be more accurate in terms of mimicking the UE behaviour under the test, it is also the most complicated. In option 3, both MIB/SIB1 decoding from cell 2 and PDSCH decoding from cell 1 need to be simulated simultaneously and in proper sequence. 

In this document, we simulated the serving link throughput loss under all possible MIB/SIB1 reading gap patterns assuming 3 subframes per gap. The MIB/SIB1 autonomous reading performance under different HeNB radio condition could be evaluated separately from the serving cell data throughput performance. The detailed simulation assumptions are shown in Table 1. 
Table 1 PDSCH simulation assumptions
	Parameters
	Values

	SNR (dB)
	-6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6

	Channel estimation
	Pilot based

	Interference estimation
	Perfect

	Propagation conditions
	EVA5

	Reference channel
	R2 (1x2, QPSK, 1/3, 10 MHz)

	Maximum HARQ transmissions 
	4

	Number of HARQ processes
	8

	ACK/NAK error
	Not modelled

	Antenna correlation
	Low

	Simulation duration
	160 TTI

	Simulation runs
	10000

	Gap pattern [x,y]
	x MIB transmissions (every 10 ms) and y SIB1 transmissions (every 20 ms)

	Gap duration
	3 ms


2.2. Simulation results

The throughput results are shown in Figure 1, where 16 gap patterns are compared with a reference case of no gap for SI reading. The throughput degradation is observed to be proportional to the total number of gaps used for MIB/SIB1 reading.
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Figure 1 PDSCH throughput with MIB/SIB1 gap pattern (X, Y)

3. MIB and SIB1 decoding performance
3.1. Assumptions

MIB and SIB1 decoding performance is evaluated for 1 to 4 repetitions. The simulation assumptions are shown in Table 2 and Table 3.
Table 2 Parameters for MIB decoding
	Parameters
	Values

	SNR (dB)
	-6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6

	Propagation conditions
	EVA5

	Antenna configuration
	1x2, Low correlation

	Maximum number of repetitions
	4


Table 3 Parameters for SIB1 decoding
	Parameters
	Values

	SNR (dB)
	-6, -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5, 6

	Propagation conditions
	EVA5

	Antenna configuration
	1x2, Low correlation

	Maximum number of repetitions
	4

	Assignment size
	6 RBs

	Resource allocation type
	Type 2

	Virtual resource block index
	0-5 (Distributed)

	Payload size
	26 Bytes

	Modulation
	QPSK

	Retransmission interval
	20ms


3.2. Simulation results
The BLER for MIB and SIB1 decoding is shown in Figure 2 and Figure 3. It is noted that MIB decoding performance is sufficient (< 10%) with 2 repetitions for -6 dB (the lowest SNR in the region of interests). Similarly SIB1 decoding performance is shown to be sufficient (<10%) with 3 repetitions for -6 dB SNR.
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Figure 2 MIB BLER for 1 to 4 transmissions
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Figure 3 SIB1 BLER for 1 to 4 transmissions
4. Conclusions
In this contribution, simulation results have been shown for HeNB in-bound mobility performance requirements. For PDSCH on the serving cell, the throughput loss is observed to be proportional to the number of gaps in each gap pattern. Regarding the MIB and SIB1 performance, the BLER versus SNR curves are shown for 1 to 4 transmissions. 
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