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Discussion and Decision
1 Introduction

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

· SI is provided by PDSCH in CAS 

· 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 

· This first SI may be a combination of SIBs, up to RAN2 agreements.

· MCCH change notification and SI modification notification are sent in PDCCH region of the CAS.

· FFS if from RAN1 perspective, it is feasible to transmit multiple SI messages in the same subframe by using different RNTIs. RAN2 may consider if this may be used.

· Inform RAN2 that SI modification notification can be conveyed to the UE with Direct Indication signalling.
In this contribution, we discuss SI transmission for FeMBMS carrier with 100% MBSFN subframe allocation.

2 SI Transmission
In RAN1#86bis, it is FFS if from RAN1 perspective, it is feasible to transmit multiple SI messages in the same subframe by using different RNTIs. Having multiple SI messages in the same subframe can reduce acquisition time for UEs in good conditions. Although the cell-edge SINR for FeMBMS is expected to be high for MBSFN subframes (e.g. higher than 10 dB), the cell-edge SINR for the CAS can be poor (e.g. -3 dB from [3]). In [2], it is shown that, for 10 MHz system bandwidth, the required SNRs for 1% PDSCH (TBS=1384) BLER point are -4 dB and -2 dB for ETU1 and EPA1 channels respectively using 1 CAS subframe. Given that the expected size of SI1 to be approximately 488 bits, it would be possible to transmit SI1 using only a fraction of the system bandwidth and still meet required BLER of 1%. Therefore, it is feasible to transmit multiple SI messages in the same subframe by using different RNTIs.
Proposal 1: It is feasible to transmit multiple SI messages in the same subframe by using different RNTIs.
In addition, due to generally poor SINR at the cell edge, it is proposed that only QPSK modulation can be used for SI transmission. This eliminates the need to indicate the modulation to the UE.
Proposal 2: SI message is transmitted using QPSK modulation.
The time location for SI1 is fixed to SFN mode 8 = 0 based on the working assumption from RAN1#86bis. It is also proposed that SI1 uses QPSK modulation. Therefore, only resource allocation and TBS would need to be signalled to the UE. Due to the semi-static nature of SI1 content, there is no need to be able to dynamically signal the TBS via DCI. In fact, [4] estimates that the size of SI1 will be around 61 bytes and may rarely change. Thus, it is proposed that the scheduling information for SI1 (i.e. the TBS) is given in the MIB. A simple frequency resource allocation scheme can be designed designed for SI1. For example, 1 bit can indicate whether SI1 takes up the first 25 PRBs or all available PRBs. Another 2-3 bits can indicate the TBS. Therefore, it is expected that 4 bits or less would be sufficient to cover resource allocation and TBS assignment.
Likewise, SIx content is relatively semi-static and there is no need to change this information dynamically. It is already a working assumption that the first SI may also contains scheduling of further SI. Scheduling information for other SI can simply contain the resource allocation, TBS, starting subframe, and number of repetitions within the SI window. This can easily be provided in SI1. A simple frequency resource allocation scheme can be adopted. For example, similar to FeMTC, a wideband size could be defined (e.g. each wideband is of size 25 PRBs). Then the resource allocation can be given using a bitmap allocation of the widebands.
Proposal 3: Scheduling information for SI1 is given in MIB. Scheduling information for SIx is given in SI1.
It is a working assumption that MCCH change notification and SI modification notification are sent in the PDCCH region of the CAS. However, as described above, PDCCH is not needed for scheduling SI. In addition, there is no unicast support for dedicated MBMS cell. Therefore, the only use for PDCCH would be to indicate MCCH change notification and SI modification. This information, however, can be provided in the MIB. This will increase the size of the MIB slightly, but the performance impact is small as shown in [1]. A discussion on the new MIB content can also be found in [1]. Note that MCCH change notification may not be needed as discussed in [4]. 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).
Proposal 4: MCCH change notification (if needed) and SI modification notification are given in the MIB.

Given that all SI scheduling information are provided either in MIB or SI1, and MCCH and SI change notifications are provided in the MIB, there would be no need to support the PDCCH in FeMBMS carrier with 100% MBSFN subframe allocation. Removing the PDCCH has several advantages. First, this allows the PDSCH to use all available OFDM symbols, thus improving SI demodulation performance. Second, MIB performance is better than PDCCH since there are 4 copies that can be combined by the UE. So this improves reliability of the MCCH/SI notifications, as well as SI scheduling information. 
Proposal 5: There is no need to support PDCCH in FeMBMS carrier with 100% MBSFN subframe allocation.

Not supporting the PDCCH also allows the PDSCH to start at OFDM symbol #0, which can improve PDSCH performance.

Proposal 6: Allow PDSCH to start at OFDM symbol #0.

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 1: It is feasible to transmit multiple SI messages in the same subframe by using different RNTIs.
Proposal 2: SI message is transmitted using QPSK modulation.
Proposal 3: Scheduling information for SI1 is given in MIB. Scheduling information for SIx is given in SI1.
Proposal 4: MCCH change notification (if needed) and SI modification notification are given in the MIB.

Proposal 5: There is no need to support PDCCH in FeMBMS carrier with 100% MBSFN subframe allocation.

Proposal 6: Allow PDSCH to start at OFDM symbol #0.
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