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Introduction
A proposed design for the NR random access procedure is described in [1], where the physical design of the PRACH preamble is described in [2]. In this contribution, we discuss Random Access Response (RAR) design.
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The Random Access Response typically has the following payload:
· Detected PRACH preamble index such as to acknowledge of PRACH preamble
· Timing Advance (TA) command to UE
· Uplink scheduling grant to UE
· Temporary identity (e.g. TC-RNTI)
· Configuration of additional synchronization signals if needed (further study needed)
· Back off Indicator (BI) (further study needed)

A UE might have to be able to receive RAR in a somewhat large timing uncertainty interval. Reasons for large timing offset between received SS and RAR (using UE perspective) may be e.g.:
1. Narrowband and low SNR for SS 
· only enough downlink timing accuracy for small broadcast
· Without beamforming of SS, it might be received with low SNR
2. Different nodes for SS and RAR
· Propagation: 1 km corresponds to a round trip time of 3.3 𝜇𝑠. This should be compared to a cyclic prefix of approximately 4 𝜇𝑠
3. Non-synchronized nodes
· Or ”loosely” synchronized nodes
· With SFN (Single Frequency Network) type of SS transmission
4. Unlicensed operation: Transmission of RAR cannot be guaranteed such that synchronization signal within RAR beneficial
· Define a window (spanning several OFDM symbols) for possible RAR reception
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An initial access procedure is illustrated in Figure 1. Here, synchronization signals are transmitted from several nodes (node A and B), and received with a relative timing difference. The UE selects a downlink timing reference based on received SS from node A and transmits a PRACH preamble based in this downlink timing. Due to propagation delay, this PRACH preamble is received with a timing offset relative to SS in node B, which estimates this timing offset and prepares a RAR containing a timing advance (TA) command. This RAR is constructed by a reference signal (RS) and one or several OFDM symbols with data (DS). When the UE receives RAR, it adjusts its uplink timing based upon the TA command. It can also adjust its downlink timing from a DL timing estimated by using the RS included in the RAR.  
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Conclusion
In section 2 we made the following observations:
Observation 1	The RAR might arrive to the UE with a large timing uncertainty

Based on the discussion in section 2 we propose the following:
Proposal 1	Design RAR with a self-contained reference signal, designed both for DL synchronization and demodulation of the RAR payload
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