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1 Introduction
The SID on "Study on New Radio Access Technology" was approved [1] at RAN #71 meeting. One of the considerations for New Radio (NR) design is to secure the forward compatibility. In the RAN1 84#bis meeting, the design principles have been agreed to ensure forward compatibility and compatibility of different features. In the RAN1 85 meeting, more detailed guidance on the system design for forward compatibility was provided in [2] as extracted below.
	Agreements:
· For a NR carrier (from network perspective) using multiple numerologies, at least the following is for further study
· multiple frequency/time portions using different numerologies share a synchronization signal

· Note: The synchronization signal refers to the signal itself and the time-frequency resource used to transmit the synchronization signal




In this contribution, we provide discussion on consideration for system information delivery and initial access procedure.  
2 Discussion
2.1 System information in NR for cell access
In NR, system information may include Master Information Block (NR_MIB), Essential System Information (NR_ESI) and non-Essential System Information (NR_Non-ESI). 

· NR_MIB: 
Similar to MIB in LTE, NR_MIB may include the essential system configuration such as anchor carrier bandwidth and/or the overall (aggregated) system bandwidth. However, the legacy PHICH configuration may not be needed. Besides, it is also questionable whether SFN should be included in NR_MIB. For example, it could be considered to include SFN in ESI, which may depend on the further discussion in RAN1/RAN2 on the use case and size of SFN.
Similar to the operation in eMTC/NB-IoT, NR_MIB may also carry scheduling information for NR_ESI such as MCS, resource allocation and transmission time. To reduce the overhead, the MCS and resource allocation can be restricted for N_ESI.
For transmission, NR_MIB should be carried within the default (anchor) carrier bandwidth. QPSK is expected for modulation. The number of information bits can be fixed as LTE. The exact number of bits may depend on the design of NR. However, we may take LTE as a reference to discuss the possible function or bits needed at present.

Proposal 1: NR_MIB transmission is restricted within the default carrier bandwidth.
· NR_ESI: 
For transmission, NR_ESI can be either carried with the default anchor carrier bandwidth or a larger bandwidth, depending on the NR_ESI size. If the maximum TBS for NR_ESI can be carried within the anchor carrier bandwidth with reasonable occupation in time domain resources, it may be beneficial for a compact system design on the common information transmission, i.e., SSs/NR_MIB/NR_ESI are confined within a block of time/frequency resource. 
However, if the maximum TBS is too large to be afforded by the default anchor carrier decently, a wide-band operation may be needed for NB_ESI reception. In this case, it may need to reserve some time for potential RF tuning and AGC tuning. The transmission for NR_ESI within the default bandwidth or a larger bandwidth could be indicated by NR_MIB via resource allocation.

Proposal 2: whether NR_ESI is transmitted within the default carrier bandwidth depends on the NR_ESI size and the default carrier bandwidth. 

In general, NR_ESI can include the essential system information like legacy SIB1/SIB2 for RACH/Paging support with limited size. In addition, considering the support of multiplexing different numerologies, the information about each used numerology and the corresponding frequency resources. In case of DL/UL switching across multiple numerologies, the length of the common switching gap may need to be indicated in NR_ESI. Moreover, indication of FDD/TDD mode and Non-ESI scheduling info can also be included.
Proposal 3: The size of NR_ESI should be restricted with the essential system information including support of multiplexing of different numerologies.
· Non_ESI: 

Non-ESI information is the system information less critical for cell access which can be delivered on demand. Accordingly, UE can obtain the Non-ESI in the connected mode via the dedicated signalling. There could be several options to carry Non_ESI messages. For example, it can be carried in Msg4 during RACH access procedure. Corresponding to SI-request, Non-ESI can be scheduled by SI-response message as the UE-specific data, or indicated/triggered for transmission by SI-response message as the broadcast data following a defined transmission period.

2.2 Overall procedure for initial access

One of the considerations for initial access is to access the 5G cell over the default bandwidth with default subcarrier spacing within an anchor carrier. The subcarrier spacing used in the default bandwidth could be the minimum subcarrier spacing of the numerologies supported by the system, depending on the frequency band and/or the deployment scenario as discussed in [3]. 

As illustrated in Figure 1, UE can access the cell via an anchor carrier with a default carrier bandwidth and subcarrier spacing. Synchronization signals such as SS1 (similar to PSS in LTE) and SS2 (similar to SSS can be carried within the default carrier bandwidth. Common channels carrying NR_MIB (and NR_ESI) are also be transmitted with the default bandwidth. 

Therefore, UE can obtain the essential information for cell access by monitoring the default narrow bandwidth. In addition, UE in idle mode can also monitor the paging messages within the default bandwidth with low power consumption.

After synchronization via SS1/SS2 and acquisition of MIB/NR_ESI, the UE can start the initial access for establishing RRC connection. Based on the NR_ESI, UE may know how to access different frequency resources (e.g., virtual carrier) with different numerologies. As illustrated in Figure 1, Carrier X-a and Carrier X-b may use the different numerologies for support of different services. 

During RRC connection, UE can obtain Non-ESI message via Msg4. 
After RRC connection setup, UE can send SI-request to ask for Non-ESI messages. Upon receiving SI-request, base station can send SI-response to indicate UE where and when to receive Non-ESI information. For example, Non-ESI can be transmitted via the dedicated data channel as a user specific data. This non-ESI could be service specific corresponding to the used numerology. Alternatively, UE can obtain common non-ESI message over the broadcast channel which is transmitted on demand following a predefined period. SI-response can indicate UE the presence of non-ESI.
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Figure 1. Illustration of cell access in NR

3 Conclusion
In this contribution, we provided more discussion on the forward compatible design for 5G system. Based on the discussion, the following proposals are given for consideration.

Proposal 1: NR_MIB transmission is restricted within the default carrier bandwidth.

Proposal 2: whether NR_ESI is transmitted within the default carrier bandwidth depends on the NR_ESI size and the default carrier bandwidth. 

Proposal 3: The size of NR_ESI should be restricted with the essential system information including support of multiplexing of different numerologies.
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