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1 Introduction
In the last RAN1 meeting, some agreements and working assumption for NR-PBCH have been achieved as following [1]:
RAN1 has agreed to include the following information in the NR-PBCH:

· (Part of) SFN: [7 - 10] bits

· Timing information within radio frame: [0 - 7] bits

· Information for remaining minimum system information scheduling: [x] bits

· Bits reserved for future use: [x] bits

· CRC: [16+y] bits

Additionally, RAN1 is discussing whether the following L1 related information needs to be included: 

· Information regarding bandwidth part: [x] bits

· Information for quick identification that there is no corresponding RMSI to the PBCH: [0-1] bits

· SS burst set periodicity: [0-3] bits

· Information on actual transmitted SS block(s): [0-x] bits

· Information on tracking RS: [x] bits

· Timing information within radio frame: [0 - 7] bits
In this paper, we focus on the L1 related parameters and check the need and feasibility for carrying these parameters in MIB.
2 Discussion    
In this section, the L1 related parameters in WF agreed as above will be investigated to check the need and feasibility for MIB content.

Information for remaining minimum system information scheduling: [x] bits

The configurations of CORESET for RMSI scheduling & PDSCH for RMSI are carried in NR-PBCH, which can include at least the following parameters:


· A numerology (i.e. subcarrier spacing & cyclic prefix) of both CORESET for NR-PDSCH for RMSI

· A bandwidth size and location (e.g. PRBs based on the given numerology) of both CORESET and NR-PDSCH PDSCH for RMSI

· A time duration of the CORESET for RMSI (e.g. the number of OFDM symbols) within a slot
Proposal 1: Configuration of CORESET for RMSI scheduling & PDSCH for RMSI transmission can at least include the following parameters: numerology, bandwidth, location and time duration.
Information regarding bandwidth part: [x] bits

It was agreed to support UEs with different bandwidth capability within a carrier in NR. Therefore, unlike LTE, carrier bandwidth broadcasting in NR-PBCH is no longer meaningful to UEs because UEs doesn’t require carrier bandwidth to access the radio resources for initial access, CONNECTED mode operation and IDLE mode operation.
Therefore, unlike LTE, a UE performs initial access based on a certain DL & UL channel bandwidths which are supported by all served UEs and can be less than a carrier bandwidth. 
furthermore, a common bandwidth part can be defined for transmission of RMSI, paging, RAR, Msg4 and periodical OSI (Other System Information) in addition to SS block. The same set of (default) bandwidth part configuration for the transmission within the common bandwidth part than SS block transmission can be defined. 
The bandwidth part configuration in MIB can include the following parameters:

· Default numerology for any data/control transmission within the common bandwidth part 
· At most 3 bits to indicate, e.g., 15Khz, 30Khz, 60Khz, 120Khz or 240Khz.
· It can be same or different than the default SS block numerology.

· Bandwidth of the bandwidth part (around 2 bits to indicate, e.g., 5MHz, 10MHz, 20MHz, 40Mhz)
· Frequency offset between the sync centre and the bandwidth part centre (e.g., 2 bits with 5MHz granularity).
· Configuration of CORESET within the bandwidth part.  
It should be noted that configuration of CORESET for RMSI scheduling can be part of bandwidth part configuration, e.g., numerology and bandwidth. One advantage for the common bandwidth part configuration is to avoid excessive signalling to indicate the similar/same information for the transmissions within the same bandwidth part. 
Observation 1: Configuration for RMSI scheduling can be part of bandwidth part configuration.
Proposal 2: Configuration of bandwidth part can at least include the following parameters: default numerology, bandwidth, frequency offset between the sync centre and the bandwidth part centre, configuration of CORESET.
Information for quick identification that there is no corresponding RMSI to the PBCH: [0-1] bits

Whether and how to indicate presence of RMSI is also up to RAN2 discussion. From RAN1 perspective, there seems at least no need of explicit signalling for such indication. For example, if there is no configuration of RMSI scheduling information, it can be interpreted as no presence of RMSI transmission.

Proposal 3: At least there is no need of explicit signalling for RMSI presence indication in MIB.
SS burst set periodicity: [0-3] bits
SS burst set periodicity is just part of SS burst set configuration. It is unclear on the benefit of including this information in MIB. On the other hand, from RRM measurement perspective, UE can just follow the configured periodicity or the default periodicity for RRM measurement. UE can’t change the measurement behaviour and RRM measurement scheduling cell by cell according to the cell specific burst set periodicity.

Proposal 4: There is no need to include SS burst set periodicity in MIB.

Information on actual transmitted SS block(s): [0-x] bits
Actual transmitted SS block information may help UE to avoid unnecessary measurement on the corresponding cells. In There are two options for consideration:

· Option 1: bitmap based solution.
· A bit map with a bit length corresponding to the maximum SS block number on the given frequency range. For example, 64bits bit map is needed in case high frequency range with up to 64 SS blocks.
· In this case, such information carried in MIB is too large and impossible supposing at most 72 bits are allowed in MIB according to the RAN1 agreement. 
· Option 2: the number of SS blocks for actual (consecutive) transmission 
· Considering at most 64 SS blocks for transmission, up to 6 bits would be enough for indication. Further optimization is possible. For example, given a set of predefined values such as 1, 2, 4, 8, 32, 64 for selection, the number of bits needed for indication is only 3 bits. 
· Moreover, the number of SS blocks for actual (consecutive) transmission can be used as a timing reference to derive the starting point of RMSI transmission supposing RMSI is transmitted after the end of actual SS burst set transmission. Of course NR-PDCCH may indicate RMSI starting point. However, the varying length of SS burst set transmission may require more bits on NR-PDCCH for the large dynamic range of timing relation indication. Instead, NR-PDCCH can just give a timing offset based on the ending slot of actual SS block transmission.
Proposal 5: The number of SS blocks for actual transmissions is indicated in MIB, which can be further used for deriving the starting time of RMSI transmission.
Information on tracking RS: [x] bits
Tracking RS can be considered especially if the bandwidth or numerology is changed with the need for frequency/timing synchronization. For example, RMSI transmission is using the different numerology and bandwidth than SS block. The timing sync based on a small SCS with a large CP may not satisfy the case of the large SCS due to the smaller CP length. On the other hand, the frequency sync based on a large SCS may not satisfy the case of a small SCS. 
Proposal 6: The configuration of tracking RS may be needed in MIB for synchronization before RMSI reception.

Timing information within radio frame: [0 - 7] bits
Whether to include SS block time index information in MIB may depend on the solutions, which is discussed in our companion paper [2] and [3]. According to our study, it seems feasible and desirable to include time index information in MIB. 
Proposal 7: The SS block time index information is included in MIB.

3 Conclusion
In this contribution, we provided more discussion on PBCH contents. Based on the discussion, the following observations and proposals are provided: 
Proposal 1: Configuration of CORESET for RMSI scheduling & PDSCH for RMSI transmission can at least include the following parameters: numerology, bandwidth, location and time duration.
Observation 1: Configuration for RMSI scheduling can be part of bandwidth part configuration.

Proposal 2: Configuration of bandwidth part can at least include the following parameters: default numerology, bandwidth, frequency offset between the sync centre and the bandwidth part centre, configuration of CORESET.
Proposal 3: At least there is no need of explicit signalling for RMSI presence indication in MIB.

Proposal 4: There is no need to include SS burst set periodicity in MIB.

Proposal 5: The number of SS blocks for actual transmissions is indicated in MIB, which can be further used for deriving the starting time of RMSI transmission.

Proposal 6: The configuration of tracking RS may be needed in MIB for synchronization before RMSI reception.

Proposal 7: The SS block time index information is included in MIB.
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