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Discussion and Decision
1 Introduction

In RAN1#86bis, the following working assumptions were made with respect to the cell acquisition subframe –

· For 100% MBSFN subframe allocation FeMBMS carrier transmits a periodic subframe, CAS Cell Acquisition Subframe 

· CAS supports PSS, SSS, CRS, PBCH, PDCCH, PDSCH (SI)

· CAS is always transmitted in subframe #0 with a period of 40ms

· MIB is provided by PBCH in every CAS
· The MIB transmitted in SFN mod 4 = 0 and can change only in SFN mod 16 = 0 and contains systemFrameNumber equal to the 6 most significant bits of the SFN
· A first SI that may also contains scheduling of further SI is transmitted in SFN mod 8 = 0  and can change only in SFN mod 16 = 0
In this contribution, we discuss the MIB content in case of 100% MBSFN subframe allocation.

2 MIB Content
In case of 100% MBSFN subframe allocation, FeMBMS carrier will transmit a periodic subframe called the Cell Acquisition Subframe (CAS). This subframe supports PSS, SSS, CRS, PBCH, PDCCH, and PDSCH (SI). In [1], it is proposed that scheduling information for the first SI is provided in the MIB, while scheduling for other SIs is provided in the first SI. With this approach, there would be no need to support the PDCCH for SI scheduling in FeMBMS carrier with 100% MBSFN subframe allocation. 

Furthermore, it is a working assumption from RAN1#86bis to inform RAN2 that SI and MCCH change notifications can be conveyed to the UE with Direct Indication signalling. However, this would require PDCCH to be supported specifically for this purpose. In [1], it is also proposed that SI and MCCH change notifications are conveyed in the MIB similar to supporting systemInfoValueTag field in NB-IoT. In addition, in [2], it is proposed that MCCH change notification is not needed, so this field might not be needed.
Note that there is no PHICH in CAS, so there is no need for PHICH configuration to be transmitted on the MIB.

As a result, the MIB content for FeMBMS carrier with 100% MBSFN subframe allocation can be as follows –
· DL bandwidth – currently 3 bits are needed to denote {n6, n15, n25, n50, n75, n100}. However, it can be considered whether FeMBMS should be supported for 1.4 and 3 MHz bandwidth. For 1.4 MHz, it is challenging to transmit SI due to the limited number of remaining resource elements in the 6 PRBs. For 3 MHz, the bandwidth may be too small to support high-definition broadcast. If 1.4 and 3 MHz bandwidth are not supported, then this field can be reduced to 2 bits.
· System frame number – 6 most significant bits of the SFN.
· System information value tag (systemInfoValueTag) – 5 bits. In [1], it is proposed that the PDCCH is not supported for FeMBMS carrier with 100% MBSFN subframe allocation. As a result, SI modification can be conveyed using systemInfoValueTag in the MIB. This will prevent the UE from having to unnecessarily decode SI1.
· ETWS indication – 1 bit.
· CMAS indication – 1 bit.
· MCCH change notification (if needed) – 8 bits. Without the PDCCH, MCCH change notification can be placed in the MIB. In [2], it is proposed that MCCH change notification is not needed. The reason is that MCCH change notification is used solely for indication of new services for UEs not yet receiving MBMS service. Otherwise UE is required to read MCCH every MCCH modification period. Therefore it is acceptable not to support it at all for MBMS-dedicated cell and rely on the UE reading the MCCH when a proper time comes, e.g. it becomes interested in some service or by relying on the information included in USD (e.g. service start/stop times).
· Scheduling information for SI1 – In [1], it is proposed that SI1 scheduling information is transmitted on the MIB due to semi-static nature of SI1. In addition, SI1 is transmitted using QPSK modulation. Therefore, only the resource allocation and TBS need to be signalled to the UE. It is estimated that 4 bits would be sufficient for this purpose.
· Spare – The above fields comprises 28 bits if MCCH changed notification is needed, and 20 bits otherwise, so 4 bits would be left as spare bits to keep the size at 32 bits (8 bits more than legacy MIB).
Proposal: In FeMBMS carrier with 100% MBSFN subframe allocation, MIB content is given by –

· DL bandwidth (3 bits)

· System frame number (6 bits)

· System information value tag (5 bits)
· ETWS indication (1 bit)

· CMAS indication (1 bit)

· MCCH change notification (if needed) (8 bits)

· Scheduling information for SI1 (4 bits)

· Spare (4 bits)
Figure 1 illustrates the performance for the PBCH on the CAS. The propagation channel is ETU1 and EPA1. The antenna configuration is 2Tx-2Rx. Channel estimation is based on a single-subframe. The target BLER is 1%. From the figure, it can be seen that the required SNRs are -6.6 and -4.8 dB for ETU1 and EPA1 channels. This is for MIB size of 32 bits together with 16-bit CRC. When compared to legacy MIB size of 24 bits, it is seen that performance degrades by 0.8 dB. However, it is seen that performance of the MIB is still quite good for cell-edge UE even with a slightly larger MIB size. Also note that, performance can be further improved with CRS boosting as shown in [2].
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Figure 1. PBCH performance using CAS.
3 Conclusions

In this contribution, we consider MIB content in case of FeMBMS carrier with 100% MBSFN subframe allocation and make the following proposal –

Proposal: In FeMBMS carrier with 100% MBSFN subframe allocation, MIB content is given by –

· DL bandwidth (3 bits)

· System frame number (6 bits)

· System information value tag (5 bits)

· ETWS indication (1 bit)

· CMAS indication (1 bit)

· MCCH change notification (if needed) (8 bits)

· Scheduling information for SI1 (4 bits)
· Spare (4 bits)
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