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1
Introduction

In RAN4#53, a general framework was proposed [1] to support the RAN2-specified inbound mobility feature for HNBs.

The discussion continued in RAN4 AH#2010-01, where similar approaches were proposed [2] [3] to support the RAN2-specified inbound mobility feature for HNBs. In the mean time, RAN2 converged on a stage-2 description of inbound mobility [4], in line with previous stage-2 agreements [5].
This contribution builds on the above approaches and developments, with the aim of reaching common understanding of the exact form of performance specifications for inbound mobility.
2
Discussion
2.1
System Information Acquisition Requirements
As described in [2] [3], System Information (SI) acquisition is a process that occurs after PSC detection. This paper further assumes SIB3 scheduling is specified in the MIB (i.e., no SB1, SB2 needed) and the entire SIB3 information can fit in a single P-CCPCH TTI block.

For the purpose of performance specification, SI acquisition is assumed to proceed in three basic successive steps:

i. SFN acquisition

ii. MIB acquisition
iii. SIB3 acquisition
For the purpose of inter-frequency SI acquisition performance specification, all three steps are necessary. Intra-frequency cell identification already includes step (i), hence only steps (ii) and (iii) are needed for the single-step SI acquisition procedure [5].
We use the decoding, extraction, RRC procedure and transmission delays from [2], and account for the possibility of the SI acquisition steps needing more the one attempt. We additionally denote:

	N = number of SI acquisition attempts


With these, we obtain (from the τintra and τinter definitions in [3], and UL DCCH TTI = 40 ms [2]): 
	τinter = 50 + N*(40 + 20 + 100 + 50 + 20 + SIB3_REP*10 + 100) + 2* UL DCCH TTI

    = 130 + N*(330 + SIB3_REP*10) ms


For τintra, measurement configuration delay and SFN acquisition delay need not be counted, but PSC & SFN detection are included (as part of the 800ms [6]):
	τintra = 800 + N*(100 + 50 + 20 + SIB3_REP*10 + 100) + 2* UL DCCH TTI

    = 880 + N*(270 + SIB3_REP*10) ms


As pointed out in [2], for ease of testability the probability of acquisition shall be subject to 90% success rate. Taking into account the definitions in [3], this translates to:

· 90% likelihood that inter-frequency SI acquisition completes within τinter.

· 90% * 90% = 81 % likelihood that intra-frequency SI acquisition completes within τintra.

The success rate probability of a single SI acquisition attempt – consisting of one TTI decode for each of SFN, then MIB, then SIB (total three TTI decodes) – is Pone acq attempt = (1 – BLER)3, where BLER is the P-CCPCH Block Error Rate. The success rate of N attempts is PN acq attempts = (1 – BLERN)3, consisting of up to N TTI consecutive decoding attempts for each of SFN, then MIB, then SIB (total three decodes on sets of N TTIs).
Setting PN acq attempts = 0.9, it follows that BLER(N) = (1 – 0.91/3)1/N. For instance, BLER(3) ≈ 0.33
The plot in Figure 2.1-1 represents P-CCPCH BLER for a single antenna, RAKE receiver in Case 1 environment, where the target cell settings are as in section C.3.2 of [7].
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Figure 2.1-1: Broadcast channel BLER (Case 1 environment) 

Based on Figure 2.1-1, for a CPICH Ec/Io of -14 dB (as it is commonly used for target cell measurement and RRM [6][8]) , three SI acquisition attempts (N=3) are sufficient for Case 1 channel. One can also see that four acquisition attempts (N=4, BLER(4) ≈ 0.43) are sufficient at CPICH Ec/Io = -16 dB for Case 1.
Given that SIB3_REP is configurable, it is most appropriate that the requirement corresponding to SI acquisition be expressed as a combination of:

- an equation to express SI acquisition delay as a function of number of acquisition attempts (see formulas for τintra, τinter);
- a requirement on the number of acquisition attempts, taking into account the observations for the Case 1 multipath environment.
It is expected that after RAN4 specifies the MPS, RAN5 will design a corresponding test for the static environment.

2.2
Source Throughput Requirements

Based on the discussion in RAN4 AH#2010-01 [4] [5], an MPS and test based on the static channel condition are sufficient for the throughput requirement.

As pointed out in references [3] [5], throughput or BLER shall not be impacted by intra-frequency SI acquisition. For R99 DPCH channels in the intra-frequency case, the BLER requirements from Section 8 of [7] (e.g. Test 1 in section 8.2.3.1) are applicable. For HSDPA channels, throughput requirements are FFS, although we expect that a static test be straightforward (e.g. 99% of all ACKs received, under high enough geometry).
	Assuming the DPCH loopback test in [4] for a 20ms TTI based fixed reference channel, and taking into account the assumptions and discussion in Section 2.1:
BLER ≤ [N*(2 * 3 * 60 ms)] / [110 + N*(330 + SIB3_REP*10) ms] 
      = 360 / [130/N + (330 + SIB3_REP*10)]


Assuming the HSDPA throughput test in [4] and taking into account the assumptions and discussion in section 2.1:

	T-Put Loss ≤ [N*(3 * (60 + 15.5*0.666..) ms)] / [110 + N*(330 + SIB3_REP*10) ms]
         = 211 / [130/N + (330 + SIB3_REP*10)]


It is expected that after RAN4 specifies the MPS, RAN5 will design a corresponding test for the static environment.
3
Conclusion

Following up on the discussions in RAN4 AH#2010-01, this contribution considers possible ways for defining the HNB inbound mobility core requirements.
It is proposed to define the requirement for SI acquisition as a combination of:

- intra/inter-frequency equations to express SI acquisition delay as a function of number of acquisition attempts;

- a requirement on the number of acquisition attempts (section 2.1 contains observations for the Case 1 environment).
For the throughput requirement:

- the intra-frequency SI acquisition case shall preserve the existing requirements.

- for the inter-frequency SI acquisition case, R99 and HSDPA tests should be considered as in Section 2.2, based on the analysis of [2].
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