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1. Introduction 

In RAN4 #52, an LS was received from RAN2 on H(e)NB in bound mobility [1]. One of the questions to RAN4 is “For LTE, how many repetitions of MIB and SIB1 are needed for successful reception in the worst case and in the typical case?” In [2], analysis was shown that typically only one or two repetition is necessary for MIB and SIB1 decoding. In this contribution, we provide further numerical analysis on the MIB and SIB1 reading performance.
2. Typical and worst case HeNB MIB and SIB1 reception
In RAN2, a few options have been discussed for MIB and SIB1 reception: autonomous gaps, scheduled gaps (simple) or scheduled gaps (optimized). Detailed comparisons of the three options are shown in Table 1. In all cases, the system information reading should start when an H(e)NB is selected as a candidate for handover. 

Table 1 MIB and SIB1 reading options

	Feature
	Autonomous Gaps
	Scheduled Gaps (Simple)
	Scheduled Gaps (Optimized)

	Signalling complexity
	Simple (one message)
	Simple (one message)
	Complex (multiple messages)

	Testing/inter-op complexity
	Simple (single test is sufficient)
	Simple (but needs to be tested with different gap duration assigned by different eNB implementations).
	Testing of timing feedback is complex.

	Applicability to inter-RAT
	Common signalling irrespective of target RAT
	Scheduled gap length has to be tailored to target RAT
	Scheduled gap and timing feedback has to be tailored to target RAT

	When serving RAT is UMTS 
	Insignificant impact on power control
	Power control un-sync after the gap is over
	Insignificant impact on power control.

	Network Control of Autonomous gaps 
	eNB initiated
	eNB initiated
	eNB initiated

	Feature testing
	Minimum performance test has to be specified
	Minimum performance test has to be specified
	Minimum performance test has to be specified


In order to analyze the typical and worst case HeNB MIB/SIB1 reading condition, we first evaluate the geometry in a macro network without HeNB deployment. The DL geometry of 3GPP urban macro deployment D1 [3] is shown in Figure 1. The 5% and 50% geometries are -3.55 dB and 2.94 dB, respectively. In addition we consider four ITU deployment scenarios used for IMT-Advanced technology evaluation, namely, Urban Micro, Urban Macro, Suburban Macro, and rural macro deployments [4]. The geometry distribution of the ITU scenarios is shown in Figure 2. For the ITU urban macro deployment, the 5% and 50% geometries are -2.76 dB and 4.85 dB, respectively. Based on these observations, we conclude that the worst case and typical geometry of a macro only network should be above -4 dB and 3 dB, respectively.
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Figure 1 DL geometry for D1 deployment scenario
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Figure 2 DL geometry for ITU deployment scenarios
When a HeNB is deployed in the macro network, the geometry of a candidate HeNB for hand in could be derived from the macro cell geometry G.  Let the signal strength from the macro serving cell be CMS and the macro interference power be IM = CMS / G. When Event A4 (Neighbour becomes offset better than serving) is triggered, the HeNB signal strength is CH = CMS + Hys + Off, where Hys is the hysteresis and Off is the offset of event A4. Assuming 0 dB hysteresis and 0 dB offset, a conservative estimate of the HeNB SIB reading geometry is given by

GH = CH / (CMS + IM) > CMS / (CMS + IM) = G/(G+1)
(1)
The worst case HeNB SIB reading geometry is > -5 dB corresponding to the worst case macro geometry of -4 dB. The typical HeNB SIB reading geometry is > -2 dB corresponding to the typical macro geometry of 3 dB.
3. MIB and SIB1 decoding performance

Simulation assumption for SIB1 decoding is shown in Table 2
Table 2 Simulation assumptions for SIB1

	Parameters
	Values

	Channel model
	EVA5

	Assignment size
	3 RBs

	Payload size
	20 Bytes

	Modulation
	QPSK

	Retransmission interval
	20ms


The BLER for SIB1 decoding is shown in Figure 3.  
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Figure 3 BLER for SIB1 decoding

It was shown that for typical H(e)NB handover C/I, SIB1 could be decoded with a single attempt with 90% probability, and it could be decoded within 2 attempts with >99% probability. For the worse case H(e)NB handover C/I, SIB1 could be decoded with a single attempt with 40% probability, and it could  be decoded within 4 attempts with >99% probability.

The BLER for MIB decoding after 1 to 4 repetitions is shown in Figure 4. 
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Figure 4 BLER for MIB decoding
It was shown that for typical H(e)NB handover C/I, MIB could be decoded with a single attempt with 96% probability, and it could be decoded within 2 attempts with >99% probability. For the worst case H(e)NB handover C/I, MIB could be decoded with a single attempt with 75% probability, and it could be decoded within 4 attempts with >99% probability.  These assumed nominal PBCH power setting, where the PBCH per RE power is neither boosted nor de-boosted relative to the average.  
4. Conclusions
In this contribution, we provided performance analysis for autonomous SIB reading for LTE. The results of the analysis are captured in the draft response LS [5].
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