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1. Introduction
For some time there has been discussion about possible side conditions for radio conditions for reading MIB and SIB1 in RAN4. In the last meeting, the outcome of the discussion from the meeting report was


[image: image1]
As can be seen from the report, PBCH(MIB) requirements are covered by 36.101 and this contribution considers SIB1 reading performance.
2. Discussion
The coverage of any requirement is somewhat subjective since RAN4 cannot specify demodulation requirements for every possible configuration which the UE receiver may experience. Hence the approach is to define so called requirements scenarios which are example configurations which may be simulated by RAN4 and corresponding requirements defined. The expectation is that this constrains and bounds implementation margins for practical implementations, such that in scenarios different from that selected by RAN4, the compliant UE will show similarly good performance as it did for the RAN4 scenarios. 
Noting that RAN4 scenarios therefore cannot be exhaustive, we consider some of characteristics of SIB1 reception:
· SIB1 is transmitted on PDSCH physical channel according to a fixed time schedule, but the resource allocation of the PDSCH carrying SIB1 is dynamic and is indicated in an associated DCI message (1C or 1A).

· In time domain, the SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 =0, hence there are in total 4 transmissions/retransmissions of SIB1 within the repetition period (every 2nd radio frame).
· First and retransmissions of PDSCH may be soft-combined by the UE to decode SIB1 messages, although there is obviously no HARQ feedback as it is a broadcast channel

· Similarly, there is no CSI feedback and the PDSCH transmission can only be performed from a single antenna port, or with open loop transmit diversity.

From a UE perspective, the receiver operation is very similar to other single antenna port or transmit diversity PDSCH reception; except that the scheduling of SIB1 is hard coded in [1], and the UE can autonomously determine when it has successfully decoded the message without providing HARQ feedback to the eNB, and does not use transmission modes dependent on UE feedback.

It seems highly unlikely that a UE implementation would fail to follow the fixed scheduling of SIB1, since this would result in a gross failure to camp on a cell and would be highly visible in the field operation of the device. Otherwise, the other characteristics of SIB1 reception can be considered as a subset of the functionality for which demodulation performance requirements are already set in 36.101. 

Based on these considerations, we conclude that a UE which meets existing PDCCH/PDSCH demodulation requirements is highly unlikely to have performance problems in decoding SIB1, noting that due to the necessary “generic” approach to RAN4 demodulation performance requirements, exact configurations which may be experienced in the operation of a UE are not always tested, even for connected PDSCH testing.

Hence we conclude that a UE compliant to the existing requirements in 36.101 is already well specified in terms of the conditions in which it can be expected to be able to successfully decode MIB/SIB1 in autonomous gaps, and the introduction of further side conditions creates a risk of inconsistent specifications, especially since the methodologies of 36.101 and 36.133 differ – 36.133 using generic propagation conditions, whereas 36.101 specifies different requirements for different channel models. As commented in RAN4#62bis, PDCCH reception is required to decode SIB1, and aspects such as, for example, PDCCH aggregation levels, PSDCH resource allocation, power boosting etc. may vary between different operator networks. Thus it would seem difficult to define a generic 36.133 style requirement for any possible operator configuration and the coverage of 36.101 appears to be sufficient.

3. Conclusions

In this contribution, we have analysed the characteristics of SIB1 reception, and conclude that apart from fixed scheduling specified in [1], the functionalities needed for SIB1 reception are a subset of the functionalities needed for other PDCCH/PDSCH reception. This is intended to address the way forward on discussion from RAN2#62bis of [2] which was  WF: In RAN4 #63 companies provide inputs on the test coverage of 36.101 regarding SIB1 performance. Decision on whether additional requirements are needed in 36.101 or 36.133.
It seems highly unlikely that a UE implementation would fail to follow the fixed scheduling of SIB1, since this would result in a gross failure to camp on a cell and would be highly visible in the field operation of the device. We note that by necessity, RAN4 demodulation requirements are example scenarios and cannot possibly cover all possible operating configurations of a UE.

Hence we consider that the existing PBCH, PDCCH and PDSCH demodulation performance requirements in 36.101 are sufficient to secure the reception of MIB and SIB1 by a UE in autonomous gaps (and also when camping on a cell) and no further work is needed in RAN4. 
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Abstract: 


This paper provides results for side conditions (PBCH and PDSCH) levels for MIB and SIB1  


Proposal: The requirement on SI acquisition using autonomous gaps shall be applicable when Ês/Iot ≥ -2 dB for PBCH and concerned allocations of PDSCH (D-BCH).


Discussion:		


HW: the proposal was align the radio condition with DCM simulation results. Since there is already PBCH condition in 36.101, we probably don’t need to specify the requirements here in the mobility requirements in 36.133. -2 dB SNR is too relaxed.


	E///: No requirements on SIB in 36.101. Also channel condition is specific in 36.101, we need to cover different conditions, which may require higher SNR.


MM: We also need to tie the PDCCH decoding (aggregation levels) et al if we want to specify the explicit SNR. That’s why we avoided the specific levels earlier. 


	Renesas: 36.133 specifies more general condition for mobility, it would be difficult to have decoding requirements into this spec.


	E///: we still have concerns on SIB1 performance. 36.101 has only PDSCH performance based on HARQ, it could be different for SIB1 transmission.


WF: In RAN4 #63 companies provide inputs on the test coverage of 36.101 regarding SIB1 performance. Decision on whether additional requirements are needed in 36.101 or 36.133.












