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1. Introduction
This document provides the outcome of the offline discussion on aspects related initial access and mobility for NR. The outcome of the offline is highlighted below.
2. Proposals
7.1.2
Initial access and mobility
7.1.2.1
Synchronization signal
R1-1613196
Samsung, NTT DOCOMO, Intel
Proposal:

· For NR-PSS
· ZC-sequence can be used as the baseline sequence for NR-PSS for study.
· Other type of sequences are not excluded, e.g. low density power boosted sequence.
· Study the following alternatives on the NR-PSS sequence length
· Alt 1: using sequence whose length is longer than LTE.
· Whether one longer sequence is used or whether the longer sequence is constructed by concatenating multiple sequences which may be same or different sequence and/or length.
· Alt 2: using sequence whose length is shorter than LTE.
· Alt 3: using sequence whose length is the same LTE.
· Study the following alternatives on the sequence repetition
· Alt 1: no repetition.
· Alt 2: time-repetitive signal of NR-PSS across OFDM symbols
· Alt 3: time-repetitive signal of NR-PSS within an OFDM symbol
· Alt 4: frequency-repetitive NR-PSS sequences within an OFDM symbol (element-wise or sequence-wise).
· For NR-SSS
· Study the following alternatives for NR-SSS sequence design:
· Alt 1: interleaving two M-sequences without scrambling using ID in PSS (no cell ID in NR-PSS).
· Alt 2: interleaving two M-sequences with scrambling using ID in PSS as in LTE.
· Alt 3: a root sequence cyclically shifted in time and/or frequency domain.
· E.g. ZC-sequence or M-sequence with cyclic shifts.
· Alt 4: message-based transmission (CRC and/or channel coding based). 
· Alt 5: element-wise multiplication of the ZC-sequence and PN-sequence with cyclic shifts. 
· Other alternatives are not excluded.  
· Study the following alternatives on the NR-SSS sequence length:
· Alt 1: using sequence whose length is longer than LTE.
· Whether one longer sequence is used or whether the longer sequence is constructed by concatenating multiple sequences which may be same or different sequence and/or length.
· Alt 2: using the same NR-SSS sequence length as in LTE.
· Study the following alternatives on the sequence repetition/interleaving:
· Alt 1: no repetition.
· Alt 2: time-repetitive signal of NR-SSS within or across OFDM symbols.
· Alt 3: frequency-repetitive sequences of NR-SSS within an OFDM symbol (element-wise or sequence-wise).
· Alt 4: frequency interleaved sequence of NR-SSS using comb structure within a OFDM symbol.
R1-1613197
WF on NR synchronization signals design
NTT DOCOMO
Proposal:
· Companies are encouraged to propose and evaluate following design parameters of NR-PSS/SSS until next meeting
· SS burst set periodicity
· Subcarrier spacing
· Sequence length
· Sequence type
· Number of IDs provided by NR-PSS/SSS
· Resource mapping/multiplexing
· Following target requirements should be taken into account in NR-PSS/SSS design
· Robustness against initial frequency offset up to 5 ppm
· 10 ppm as optional requirement
· Reasonable complexity for NR-PSS/SSS detection
· Good one-shot detection probability at -6 dB received baseband SNR condition with less than 1% false alarm rate
· Companies report detection probability, the residual timing error and frequency error 
· Good detection performance in multi-cell scenario
· Note: for mMTC, different target requirements may be considered
· Following aspects can be considered (not an exhaustive list)
· Low system overhead due to NR-PSS/SSS transmission
· Low PAPR of waveform for possible power boosting transmission
· Multiplexing with other signal/channel for efficient operation
· Utility of NR-PSS/SSS as reference signal for other channels, e.g., PBCH
7.1.2.2
Broadcast signal/channel
R1-1613480
WF on NR-PBCH evaluation
NTT DOCOMO

Proposal: 

· Companies are encouraged to report, propose and evaluate following design parameters of NR-PBCH until next meeting
· Payload size
· Overhead of PBCH including dedicated DMRS (time/frequency/port resource amount)
· RS for demodulation, e.g., NR-PSS, NR-SSS or  dedicated DMRS or mobility RS
· Transmission scheme, e.g., MCS, transmit diversity
· Periodicity
· Resource mapping/multiplexing within SS block(s)
· Companies are encouraged to report their own evaluation assumptions

· Following target requirements should be taken into account in the NR-PBCH design
· Detectable at low received baseband SNR condition such as [-6] dB
· Note: it does not mean NR-PBCH should be detectable by one-shot
· Companies report the BLER used, timing assumption used and frequency offset used.
· Following can be considered for study purpose, e.g.,
· Combining NR-PBCH across SS blocks within X ms 
· FFS: Value of X ms
· Use of PBCH for frequency offset estimation and necessity of use of the PBCH for frequency offset estimation is also a part of the study
3. Remaining Issues
The following documents need more discussion.
7.1.2.1
Synchronization signal
R1-1613273
WF
Huawei

7.1.2.2
Broadcast signal/channel
R1-1613271
Huawei, Samsung

R1-1613452
WF on Essential System Information Delivery
LGE

7.1.2.3
Physical random access channel
R1-16xxxxx
WF on UE beam determination
CATT

7.1.2.4
Initial access procedure
R1-1613354
WF on Synchronization Raster
Qualcomm

7.1.2.5
Random access procedure
R1-16xxxxx
WF on…
Samsung

R1-16xxxxx
WF on UE beam indication
ZTE

R1-16xxxxx
WF on WF on load balancing across PRACH resources
Intel

R1-16xxxxx
WF on Remaining Issues on RACH Procedures
NTT DOCOMO
R1-16xxxxx
WF on UE beam switching
ZTE

R1-16xxxxx
2-step RACH procedure
Nokia

R1-16xxxxx
2-step RACH fall-back
Nokia

7.1.2.6
Mobility procedure
R1-1613140
WF on NR RRM Measurements
AT&T, Ericsson

R1-16xxxxx
WF on NR RRM Measurements
AT&T, Ericsson

R1-161xxxx
WF on RRM measurement in CONNECTED mode
Huawei
R1-161xxxx
WF on RRM measurement in CONNECTED mode
LGE
R1-161xxxx
Mobility RS
Samsung
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