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1. Introduction
At RAN4 #56, intra-frequency and inter-frequency system information reading performance requirements have been agreed by the working group [1]. In addition, the inter-RAT SI reading performance requirements were proposed in [2], where the inter-frequency E-UTRA delay requirement is reused for inter-RAT SI reading without additional DTCH BLER requirement.  In this contribution, we analyze and refined the inter-RAT requirements accordingly.

2. Discussion
2.1. Summary of current specifications

The E-UTRA intra-frequency and inter-frequency SI reading performance using autonomous gap has been agreed in [1]. A summary of the agreement is as following:
· Latency requirements: 150ms SI reading requirement  based on 3 attempts of MIB and 3 attempts of SIB reading. 
· Data channel impact: Requirement is that 60 ACK/NACK sendings occur during autonomous ECGI reading. This is based on the analysis in R4-101149, which assumes 4 subframes are interrupted on both uplink and downlink for each SI decoding gap, except for the first gap where 9 subframes are interrupted due to the need to aquire AFC syncronisation with HeNB

In [3], the inter-frequency SI reading requirement for UTRA has been defined as following:
· The UE shall transmit a measurement report containing the cell identity, CSG identity of cell 2 and membership indication set to FALSE  within [1.96] seconds from the start of T3. 
· The measured quality on the DTCH of the UE downlink measured from the start of  T3 until 1.96 seconds after the start of T3 using loopback shall not exceed BLER= 0.612
The large difference between the EUTRA and UTRA SI reading performance is mainly due to the TTI difference and MIB/SIB periodicity. 
2.2. Inter-RAT SI reading of an E-UTRA layer

For E-UTRA, 1 ms TTI is used and the MIB/SIB are broadcast with 10 and 20 ms periodicity. At the proposed SNR test point, 3 repetitions are required for 90% reliability of MIB and SIB acquisition. Under the worst-case alignment, a total of 5 attempts are required for both MIB and SIB reading.
A typical UTRA 10ms TTI could be assumed when considering inter-RAT E-UTRA SI reading.  In theory, 1 UTRA TTI is sufficient to capture one instance of MIB or SIB transmission on the E-UTRA layer. However, at least one TTI each are required for physical layer to switch between the E-UTRA and UTRA layers. Hence, reading one individual MIB/SIB subframe on E-UTRA layer would lead to 3 lost UTRA TTI, i.e., a 30 ms gap. One efficient way to minimize the UTRA packet drop is to perform continuous MIB/SIB reading. In this case, the extra switching overhead only occurs at the beginning and end of the SI reading period. 
Based on the discussion above, two options are proposed:

Option 1: Continuous MIB/SIB reading on E-UTRA. The performance requirement is a maximum SI reading latency of 150ms + switching time, with no DTCH BLER performance requirement. In this case, MIB/SIB reading will continuously interrupt the DTCH decoding and loopback transmission on the serving UTRA frequency. One potential issue is that a long gap of > 150 ms may lead to out-of-sync declaration by the NodeB. This means NodeB is likely to generate NBAP RL Failure for each inter-RAT SI Acquisition. Call drop is very unlikely since this is not a persistent error event, but it does imply some increase in the Iub signaling.
Option 2: Non-continuous MIB and SIB reading on the E-UTRA layer. If it is desirable to avoid DTCH interruption of more than 150 ms, the MIB and SIB acquisition could be done separately. For MIB decoding on E-UTRA, a 50ms gap is required on UTRA with some additional switching time on each end. UE could tune back to the UTRA layer and decode DTCH for a sufficiently long period (say 100ms). Then UE start SIB decoding on E-UTRA with a gap < 150ms. With this approach, NodeB will not declare RL with the cost of increased SI reading latency. The performance requirement of this approach could be defined as 300 ms latency and < 150ms continuous DTCH packet loss.
3. Conclusions
In this contribution, we evaluated two options for inter-RAT E-UTRA SI reading using autonomous gap: contiguous reading and non-continuous reading. We recommend the WG consider both options. If option 1 is adopted, we also recommend sending an LS to RAN3 to confirm the impact on Iub.
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