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1
Introduction
In the last RAN4 meeting #53, the minimum performance requirements and the test cases were discussed [1, 2] in order to facilitate the specification on HeNB inbound mobility. Furthermore, simulation assumptions were proposed to analyze how to define the performance requirements for SI reading as well as the macro serving cell [3].
In this contribution, we further discuss the requirements and test cases for HeNB inbound mobility with the simulation results based on the simulation assumptions [3].
2
Discussion
2.1
Simulation results
Simulation results in propagation conditions AWGN and EVA5 based on [3] are presented in Fig. 1-6. Taking into account the results, we observe some outcomes and propose the minimum requirements in the following sections.
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Fig. 1: MIB decoding (AWGN)
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Fig. 2: MIB decoding (EVA5)
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Fig. 3: SIB1 decoding (AWGN)

[image: image4.wmf]10

-3

10

-2

10

-1

10

0

-14

-12

-10

-8

-6

-4

-2

0

2

1subframe

2subframe

3subframe

4subframe

BLER

Average Es/N0 per receiver branch (dB)


Fig. 4: SIB1 decoding (EVA5)
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Fig. 5: Serving throughput (AWGN)

[image: image6.wmf]0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

-10

-8

-6

-4

-2

0

2

4

6

Throughput (Mbps)

SNR (dB)


Fig. 6: Serving throughput (EVA5)
2.2
Requirements for SI reading
· For AWGN, both MIB and SIB1 can be decoded within 2 attempts with >99% probability for Es/N0 > -6 dB, even if some implementation margin is taken into account.
· For EVA5, both MIB and SIB1 can be decoded within 3 attempts with >99% probability for Es/N0 > -2 dB, even if some implementation margin is taken into account.
· For the minimum requirements, unnecessary uncertainty should be avoided and SI reading for HeNB inbound mobility is likely functionality requirements so that AWGN is proposed as a propagation condition.
· Given that MIB and SIB1 have 4 repetitions within a periodicity of 40 ms and 80 ms, respectively, 120 ms should be enough to acquire both MIB and SIB1 with sufficient reliability. Therefore the time requirement for SI reading is proposed to 120 ms as a fixed value. It is noted that 2 attempts would be sufficient for MIB/SIB1 decoding according to the simulation results, and therefore the remaining 2 attempts (20 ms for MIB and 40 ms for SIB1) are regarding as implementation margin.
Proposal 1: AWGN should be used as a propagation condition for SI reading.

Proposal 2: The time requirement for SI reading should be 120 ms as a fixed value.

2.3
Requirements for serving cell performance
· For AWGN and EVA5, the decoding can be successful with >99% probability for SNR > -2 dB and SNR > 2 dB, respectively (See Fig. 5 and Fig. 6).

· If we set the requirements for the serving cell performance, the throughput in high radio condition (e.g. SNR = 0 dB) would be a candidate as a metric in order to verify if the UE utilize too much gaps for SI reading. However, the time period for SI reading is too short to verify the throughput performance so that throughput would not be a suitable metric from testing point of view. It is noted that PDSCH decoding performance can be verified in other performance requirements specified in TS 36.101, which implies that we should focus on verifying UE behaviours of using gap for SI reading, instead of PDSCH decoding performance. 
For the requirements of the serving cell, there are two alternatives of metric as below:

Alt. 1: The throughput from the serving cell
· It is most simple to verify how much degradation would be occurred due to autonomous gaps for SI reading.

· However, taking into account very short period, e.g. 120 ms for SI reading, it is unlikely that the requirements are adequate from testability point of view.
Alt. 2: Counting the number of ACK/NACK

· From an autonomous gap length point of view, how many ACK or NACK are sent during the time period in which the UE reads MIB/SIB1 is more straightforward to be tested.
· Because of simply counting the number of ACK/NACK, the side conditions do not need to satisfy the PDSCH error free region for avoiding unnecessary uncertainty so that it is more appropriate than the throughput from parameter setting point of view.
· Fig. 7 presents PDCCH decoding performance for AWGN and EVA5. The simulation assumptions for the PDCCH decoding performance are summarized in Annex A. The results clearly indicate that PDCCH error could be assumed to less than 1% for Es/N0 > -5 dB. 

From simplicity and testability point of view, we preferably propose Alt. 2 as a metric for the serving cell performance.

Proposal 3: Counting the number of ACK/NACK should be used as a metric for the serving cell performance.
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Fig. 7: PDCCH decoding performance
2.4
Minimum requirements for HeNB inbound mobility
Based on the above analysis, we propose the following text proposal in case of FDD intra frequency as an example for the minimum performance requirements:
8.x.x.x.x
E-UTRAN intra frequency measurements for HeNB inbound mobility
8.x.x.x.x.x
Identification of a new CGI E-UTRA cell for HeNB inbound mobility
No explicit neighbour list is provided to the UE for identifying a new CGI E-UTRA cell for HeNB inbound mobility. The UE shall identify and report the CGI when requested by the network for the purpose of SI reading.
The UE shall be able to identify a new CGI of E-UTRA cell within: 
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Where

Tbasic_identify_CGI, intra = [120] ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI E-UTRA cell is defined.
A cell shall be considered identifiable following conditions are fulfilled:
-
RSRP related side conditions given in Section 9.1 are fulfilled for a corresponding Band,

-
SCH_RP|dBm > -127 dBm for Bands 1, 4, 6, 10, 11, 18, 19, 21 and SCH Ês/Iot > -6 dB,
-
SCH_RP|dBm > -126 dBm for Band 9 and SCH Ês/Iot > -6 dB,
-
SCH_RP|dBm > -125 dBm for Bands 2, 5, 7, 17 and SCH Ês/Iot > -6 dB,
-
SCH_RP|dBm > -124 dBm for Bands 3, 8, 12, 13, 14 and SCH Ês/Iot > -6 dB.
If the UE is unable to identify the CGI of the E-UTRA cell for HeNB inbound mobility within [150] ms, the UE shall stop searching the CGI of E-UTRA cells for HeNB inbound mobility.
It should be noted that in case of inter frequency the side conditions might need to be relaxed. However, the time requirement to read MIB/SIB1 would be the same as the intra frequency since each autonomous gap assumes 3 sub-frames in which there are some margins to switch the frequency to another. Moreover, MIB/SIB1 decoding could be done within measurement gaps without any degradation of the inter frequency measurements.
2.5
Test environment and requirements for HeNB inbound mobility
In this section, we propose the test environment and requirement for the test cases in case of intra frequency according to the above proposed requirements for HeNB inbound mobility based on the above analysis as below:
[Test environment]

· For the target cell, i.e. HeNB, the propagation condition is proposed AWGN and the side conditions SNR value should be low enough such as -6 dB.
· For the serving cell, the propagation condition is proposed EVA5 and the SNR value is set to -1.0 dB as well as UE demodulation requirements in TS 36.101.
[Test requirements]

· The UE shall send the SI report of Cell 2 less than [120 + 15 (RRC procedure delay)] ms from the beginning of the time period T3. T3 starts at the moment when SS receives Reconfig Complete message from the UE after the RRC message implying autonomous SI reading.
· The rate of correct SI reporting observed during repeated tests shall be at least 90%.

· The UE shall totally send [xx] ACK/NACK corresponding to PDSCH decoding from the beginning of time period T3 until T3 + [120 + 15 (RRC procedure delay)] ms. 
3
Conclusions
This contribution further discussed how to specify the minimum performance requirements and test cases to verify for HeNB inbound mobility. We recommend that RAN4 take into account the above discussions and proposals to define the requirements for HeNB inbound mobility.
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Annex A. Simulation assumptions for PDCCH decoding
Table 1 presents simulation assumptions for PDCCH decoding.
Table 1
	Parameters
	Values

	System bandwidth
	10 MHz

	Sub-frame length
	1.0 msec (14 OFDM symbols)

	Transmit / Receive antenna configuration
	1 x 2

	Number of OFDM symbols for PDCCH
	2

	Transmission power
	PCFICH_RA = 4 dB

	
	PDCCH_RA = 4 dB

	DCI format
	1A

	Aggregation level (L)
	8

	FFT timing detection
	Ideal

	Channel estimation
	Practical

	Path model
	AWGN, EVA (fD = 5 Hz) 
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