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Introduction
From previous contributions, email discussions and discussions on the RAN2 meetings, a picture crystallizes where the system information can be delivered in three parts: a broadcast Master Information Block (MIB), a set of broadcast system information blocks (SIB) and/or a set of unicast SIBs, see also [2]. For the initial access, the UE depends on random access configuration that is provided through broadcast. This contribution provides a rudimentary example of how the UE acquires the information that allows it to properly perform a random access using the configured Physical Random Access Channel (PRACH) resources.
System information to random access
The figure below illustrates the required signals and how the UE uses them to acquire the configuration data needed to perform the random access procedure, starting with the synchronization signal and ending with the reception of the Random Access Response (RAR).
[image: ]
Figure 1: Illustration of how a UE acquires minimum system information enabling it to perform a PRACH transmission and receive a random access response. 
The first step for a UE aiming to perform initial access is to search for and detect a synchronization signal (SS) on a suitable carrier frequency. When detecting the synchronization signal the UE synchronizes with the network and can, from the SS, derive how to receive the MIB. The MIB may be broadcast on resources whose relation to the SS is fixed and may also be scrambled with a sequence that can be derived from the SS. Note that the MIB will be transmitted on a physical channel not yet defined by RAN1 but for LTE the corresponding channel is denoted the Physical Broadcast Channel (PBCH). Also note that the name MIB is not yet agreed to be used for NR and the name may change. The content of the MIB in NR is different from the content of the MIB in LTE which may make it confuse to re-use the same name. But in lack of a better name we choose in this contribution to use the term MIB for the piece of information that is transmitted in a physical channel associated with the system synchronization signal.
As illustrated in the figure, the MIB contains information that aids the UE to validate any earlier stored SIB parameters (e.g. a ValueTag) and configuration data instructing the UE how to receive the broadcast SIBs. The SIBs transmission configuration data may include time and frequency resources, Demodulation Reference Signals (DMRS), scrambling (and possibly an index/sequence of a synchronization signal that is transmitted in conjunction with the SIBs). If the SIB information is structured in the form of a table where only one or a set of entries in the table is to be applied (while the information in the other entries in the table are applicable in other cells), the UE may also derive a table index from the SS/MIB, which points out the applicable entry (or set of entries).
[bookmark: _GoBack]The broadcast SIBs provide (together with MIB) at least the minimum configuration data (minimum system information) to allow the UE to perform initial access. Hence, when the UE receives the SIBs, it receives configuration data for the PRACH, e.g. time and frequency resources. In addition, the information in the SIBs includes configuration data enabling the UE to receive the Random Access Response (RAR). In essence, this configuration data configures a physical channel for the RAR with the main component being a synchronization signal to be transmitted in conjunction with the RAR, allowing the UE to detect and decode the RAR. A dedicated synchronization signal would facilitate transmitting the RAR from another (silent) antenna port than the SS; it would be useful for deployments in unlicensed frequency bands, where the RAR transmission may be delayed and the timing unknown to the UE; and it would help the UE to tune the Automatic Gain Control (AGC) high gain beamforming is used for the RAR. The concept of a synchronization signal associated with the RAR is elaborated in the companion contribution [1].
After having received the SIBs and acquired the included configuration data, the UE may initiate the initial access procedure by transmitting a random access preamble on the PRACH and receiving the subsequent RAR in accordance with the configuration data in the SIBs.
[bookmark: _Toc463039591] The synchronization signal (SS) in NR enables reception and decoding of the MIB.
[bookmark: _Toc463039592]The content of the MIB enables reception and decoding of the broadcast SIBs.
[bookmark: _Toc463039593]The broadcast SIBs include the configuration data needed to enable the UE to send a random access preamble on the PRACH and receive and decode a Random Access Response.
Conclusion
Based on the discussion above we propose that the following should be captured in the TR:
Proposal 1	The synchronization signal (SS) in NR enables reception and decoding of the MIB.
Proposal 2	The content of the MIB enables reception and decoding of the broadcast SIBs.
Proposal 3	The broadcast SIBs include the configuration data needed to enable the UE to send a random access preamble on the PRACH and receive and decode a Random Access Response.
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