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Introduction
This is a composition of the remaining issues for agenda item 6.2.6.1, Reduced system acquisition time, at RAN1 #92bis, in Sanya, P.R. China, April 2018. The contents of the contributions concern mainly the working assumption of the new synchronization signal.
[bookmark: _Ref178064866]New synchronization signal
[bookmark: _Hlk511235150]Description:	A signal for enhanced resynchronization and its possible features, e.g.,
· Burst duration		4 - 40 ms
· Periodicity			0.1 - 1.28 s, linked to DRX
· Time location		Configurable w.r.t. SFN
· Frequency location	Central 6 PRBs or configurable w.r.t NB or anywhere in LTE band or 
frequency hopping
· Bandwidth			1 - 6 PRBs
· Base sequence		ZC, PN sequence, m-sequences, etc.
· Base sequence length	1 - 11 symbols
· Symbols per SF		11 or 12
· Information content	Cell id, MIB/SIB update, wake-up, configurable content
· Information provision	Selection of cover code (e.g. Gold code), choice of base sequence (e.g. ZC 
root index), or combination thereof
· Diversity schemes	TX diversity, frequency hopping, (burst based) time diversity
· Legacy LTE conflicts	To be avoided

[bookmark: _Hlk507512831]Offline agreements
Resynchronization signal (RSS) configuration information is provided in SIB.
The frequency location[s] of the RSS are configurable. Details are FFS.
The UE can assume that the transmission of RSS in subframes (2n, 2n+1) is from the same antenna port. FFS if TX diversity is signaled to UE.
The RSS periodicity is configurable to 160, 320, 640 and 1280 ms.
The RSS provides information about at least cell id.
Possible working assumption
The RSS bandwidth is 2 PRBs. Confirmed when analysis shows enough sequences with good cross correlation can be found and analysis shows enough sequences with good correlation, without significantly increasing the time duration compared to 6 PRBs, can be found.
Possible agreements
The time location of the RSS in an SFN is configurable according to SFNRSS = PRSS MOD SFN + ORSS, where PRSS and ORSS are the periodicity and offset of the RSS, respectively, and 0 ≤ ORSS < PRSS.
The RSS burst length is configurable to 4, 8, 16, and 32 ms.
The RSS sequence and/or cover code design should be chosen such interference with legacy LTE is avoided.
The RSS base sequence length is down selected from 1, [3,4], or 11 symbols.
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Appendix: Submitted proposals
Huawei, HiSilicon
Proposal 1:	A new periodic SS, if introduced, uses the same basic sequence design as WUS, and serves the two purposes of WUS/DTX and re-synchronization at appropriate times.
Proposal 2:	New periodic SS, if introduced, is based on differential Zadoff-Chu sequences.
Proposal 3:	The root index/symbol-level cover code/scrambling sequence of the new SS should convey the following information:
Differentiation between the sequence used for re-synchronization and for WUS
PCID
Timing information
Indication of modification of MIB/SIB1-BR/SI
Ericsson
Proposal 1	The length of each RSS burst can be configured from the set [4, 8, 16, 32] ms.
Proposal 2	The RSS periodicity can be configured from the set [160, 320, 640, 1280] ms.
Proposal 3	The time location of the RSS can be configured w.r.t. the SFN.
Proposal 4	The RSS frequency location is set to one of the narrowbands within the system bandwidth.
Proposal 5	When the eNB uses more than one transmit antenna, it employs switched transmit diversity for the RSS using a predetermined switching time of one subframe.
Proposal 6	The RSS extends over at least 2 PRBs.
Proposal 7	The length of the base sequence is selected short enough such that the cover code becomes long enough to convey any desired information, also for the shortest configurable RSS durations.
Proposal 8	The RSS is defined to occupy the last 12 OFDM symbols each subframe. The eNB may puncture the RSS in the third OFDM symbol of the subframe in case a PDCCH is scheduled on resource elements normally allocated to the RSS.
Proposal 9	The RSS provides information of the Cell ID.
Proposal 10	The Cell ID information is provided using cover codes and possibly different base sequences if needed.
ZTE, SaneChips
Proposal 1:	The new additional synchronization signal provides WUS-related information
Proposal 2:	Besides the new synchronization signal with WUS-related information, an additional PO-specific WUS/DTX signal is introduced for eMTC.
Proposal 3:	Length-131 ZC sequence with subframe-level extension is considered for the new synchronization signal.
Cell ID is at least carried by ZC sequence. 
Proposal 4:	Additional repetitions of SIB1-BR are not supported for Rel-15 MTC.
Nokia, Nokia Shanghai Bell
Proposal 1:	The RSS is sent using fewer than 6 PRBs but with power boosting.
Proposal 2:	The RSS has the option to be configured to support one-shot detection.
Proposal 3:	From the RSS, the UE can determine the cell-id without having to decode the PSS and SSS.
Proposal 4:	The RSS does not include PBCH change modification information.
Proposal 5:	The RSS does not include WUS-related information.
Proposal 6:	It is up to UE implementation to decide when to use the RSS.
Proposal 7:	The RSS shall not impact the performance of legacy SI messages.
Samsung
Proposal 1:	Introduce ePSS/eSSS to reduce the system acquisition time in initial access.
Proposal 2:	Re-synchronization signals are transmitted in multiple consecutive subframes in time domain and on the central 6 PRBs in the frequency domain. 
· In each subframe, re-synchronization signals consist of multiple ePSSs and multiple eSSSs.
· The number of subframes and periodicity of the transmission are configurable with one default configuration utilized for initial cell search enhancement.
Proposal 3:	At least one configuration for the periodicity of re-synchronization signals is based on the DRX cycle, serving for idle mode paging.
Sierra Wireless
Proposal 1: 	Specify a 2 PRBs wide signal as the new re-sync signal.
Proposal 2: 	RSS should at least indicate 504 cell-IDs.
Proposal 3: 	Focus the study on the RSS designs based on R/R* cover codes and repeated cover codes.
Proposal 4: 	It can be left for UE implementation whether the UE employs single-shot or multi-shot detection.
Proposal 5: 	The RSS length is configurable by the network in the range of approximately 8-40ms.
Proposal 6: 	The periodicity of the RSS signal should be configurable in the range of 0.1 to 1sec.
Proposal 7: 	The start time of the RSS should be configurable with respect to the SFN. The frequency location is configurable anywhere within the band even outside the BL/CE narrow bands.
Sony
Proposal 1:	The base sequence for eSS uses ZC.
Proposal 2:	A short ZC sequence in frequency domain occupying an OFDM symbol is used for eSS.
Proposal 3:	A cover code is applied to the base ZC sequence of the eSS and the resultant sequence is multiplied by {1, e-ja} in the time domain for each pair of OFDM symbols.
Proposal 4:	The eSS occupies 6 PRB in the frequency domain.
Proposal 5:	The eSS indicates the PCID of the serving cell using a combination of different ZC root sequences and cover codes.
Proposal 6:	The eSS indicates whether there is any changes to the MIB/SIB.
Proposal 7:	eSS supports frequency hopping, where the eSS transmissions between two hopped frequencies overlap in time by an amount equal to the maximum UE time drift.
Proposal 8:	The narrowband occupied by the eSS is configurable.
Proposal 9:	The transmission duration, periodicity and time offset (starting SFN) of the eSS is configurable.
Proposal 10:	The eSS parameters are broadcasted in the SIB.
Proposal 11:	eSS is used to improve UE measurements.
Proposal 12:	The eSS configurations of the neighbor cells are broadcasted in the SIB.
Intel
Proposal 1:	For the new periodic sync signal design, adopt the proposed m-sequence based design to enhance system acquisition time and also improve power savings through better synchronization for efeMTC UEs
Qualcomm
Proposal 1:	The base unit of the RSS is a complex-valued sequence in frequency domain, which, after symbol-wise IFFT and CP addition, occupies the last 11 OFDM symbols of an LTE subframe (with the first three OFDM symbols in each subframe reserved for control information).
Proposal 2:	The complex-valued frequency-domain base sequence occupies a contiguous bandwidth of 2 PRBs.
Proposal 3:	The RSS is constructed by mapping a sequence of symbol-wise IFFTs (with appropriate CPs) of the complex-valued frequency-domain base sequence and its complex conjugate according to a binary index sequence of length equal to the number of subframes spanned by the RSS, where each element of the binary index sequence determines whether or is mapped to a given subframe.
Proposal 4:	Transmit antenna diversity with at least 2 antennas is supported for the RSS. The UE can assume that the same antenna port is used in X consecutive subframes, where X is FFS (typically, X = 1 or 2).
Proposal 5:	The complex-valued frequency-domain base sequence is Cell ID specific.
Proposal 6:	The placement in time and/or frequency, as well as the length and periodicity of the RSS shall be independent of all paging occasions (POs) in the cell. Moreover, the information carried by the RSS shall not include any wake-up or go-to-sleep indications to any UE.
Proposal 7:	A configuration with RSS duration of 40ms and RSS periodicity of approximately 400ms is supported.
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