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Discussion and decision
1. Introduction
In RAN2#72 meeting a CR for T321 supervisor values in case of SI acquisition for handover was agreed [1]. For UTRA SI reading it was decided to put the timer value of 1 second with square brackets.

RAN2#72bis decided to ask RAN4 [6] for their feedback on the value proposed in [1] and in the contribution [7], largely reproduced below. In this document we try to conclude on the T321 value for UTRA SI acquisition in LTE.
2. Discussion
2.1. RAN4 requirement for intra-UMTS SI reading
As pointed out in [1], the requirement for UMTS SI reading is defined as follows [2, section 5.13.2].

· TCSG-SI-Report = [630]+ 40*SIB3_REP
The RAN4 requirement assumed 4 decoding attempts for each step towards SIB3 reading, namely SFN acquisition, MIB reading and SIB3 reading. For the SIB3 repetition of 320 ms, TCSG-SI-Report becomes 1910 ms. In addition, the maximum allowed interruption time (gap) during the period TCSG-SI-Report is defined. 
Separately, upper layer supervision timer is provided by RRC in the form of the IE “Reporting interval” for the periodical measurement reporting [3]. 

2.2. Problem with a long supervision timer in LTE

We consider it is unlikely RAN4 define performance requirements for UTRA SI reading for handover for release-9. This means that there will be not restriction for the UE as to how much disruption/gap it can create for the ongoing connection in E-UTRA. Hence the upper layer supervision timer corresponds to the time period in which the serving eNB is not guaranteed to be able to reach the UE. It would be sensible to assume that the UE returns back E-UTRA connection as frequently as it needs to in order to maintain the synchronization to the serving E-UTRA cell, however the timing of such returning is not known to the serving eNB.
The 1910 ms tune away based on the assumption of 4 decoding attempts from the previous section seems unacceptable. Then the question is if more optimistic assumption can be made for the SIB decoding in exchange of accepting reduced successful decoding probability.

2.3. Reduced decoding attempts

As per [4], the current RAN4 requirement can be re-written as follows if we assume two attempts per SFN acquisition, MIB and SIB3 decoding. For the SIB3 repetition of 320 ms, the total delay is 1120 ms.

· TCSG-SI-Report = 480+ 20*SIB3_REP
It should be noted that the requirement value assumes rather large RRC procedure delay for SFN acquisition (20ms), MIB reading (50ms) and SIB3 reading (100ms) respectively. It also assumes that those decoding steps are completely sequential.
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(2) ≈ 0.18
The plot in Figure 2.3-1 represents P-CCPCH BLER for a single antenna, RAKE receiver in Case 1 environment [5], where the target cell settings are as in section C.3.2 of [5].
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Figure 2.3-1: Broadcast channel BLER (Case 1 environment) 
Based on Figure 2.3-1, for a CPICH Ec/Io of -14 dB (as it is commonly used for target cell measurement and RRM), around 90% success rate for Case 1 channel can be achieved by two SI acquisition attempts (N=2). 

2.4. Proposal

Based on the analysis given in the previous section, we propose RRC supervision timer value, T321, targeting two decoding attempts. We believe that RRC procedure delay for each step assumed within 1120 ms above is sufficient.
3. Conclusion
It is proposed to reply to RAN2 that a 1120 ms value for T321 for UMTS SI acquisition is an acceptable trade-off between SI acquisition success rate and outage.
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