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Introduction
This is the feature summary of agenda item 6.2.5.1, Reduced system acquisition time, at RAN1 #92, in Athens, Greece, February 2018. The contents of the contributions are separated into three main groups:
· New synchronization signal.
· Spare Direct Indication bits in DCI format 6-2.
· Increased # repetitions of MIB/SIB1-BR.
[bookmark: _Ref178064866]New synchronization signal
Description:	A signal for enhanced resynchronization and its possible features, e.g.,
· Base sequence		ZC, PN sequence, etc.
· Bandwidth			1, 2, 6 PRBs
· Information content	Cell id, MIB/SIB update, wake-up, configurable information
· Information provision	Selection of cover code (e.g. Gold code), choice of base sequence (e.g. ZC root index)
· Configurability		Duration, periodicity (e.g. linked to DRX)
· Location			Central 6 PRBs or outside, frequency hopping
· Diversity schemes	TX diversity, frequency hopping

Open issue:	Whether a new synchronization signal should be introduced or not, and if so, what properties should it have.
Positions:		One contribution opposes the resynchronization signal whereas the remaining contributions endorse it in different varieties.
Way forward:
[bookmark: _Hlk507512831][bookmark: _GoBack]Possible agreements supported by Ericsson, Qualcomm, Sierra Wireless, MediaTek, Sony, Intel, Nokia, NSB, SoftBank, Samsung, …
[bookmark: _Hlk507512780]Introduce a configurable resynchronization signal for idle mode operations.

The resynchronization signal has the following characteristics:
· One (or more) complex valued base sequence(s) Si spanning at least one symbol
· An RSS is constructed from repetitions of the base sequence(s), where a cover code may be applied to the repetitions. Candidate operations for the cover code include
· Multiplication with {+1, -1}, i.e. {Si, -Si}
· Multiplication with {1, e-ja}
· Complex conjugation, i.e. {Si, Si*}
Other operations are not precluded.

For further study:
· Base sequence selection
· RSS bandwidth
· Information content and provision
· Configurability
· Time and frequency domain location
· [bookmark: _Hlk507266406]Diversity schemes
[bookmark: _Ref189046994]Spare Direct Indication bits in DCI format 6-2
[bookmark: _Hlk507265006]Description:	How to best utilize spare Direct indication bits.
Alt 1:	Provide more details on the modification of system information.
Alt 2:	Indicate SIB1-BR scheduling information.
Open issue:	How to best make use of the spare direct indication bits in DCI format 6-2.
Positions:		One company actively supporting each alternative.
Way forward:	RAN1 to down select how to, if at all, best make use of spare indication bits in DCI format 6-2.
Increased # repetitions of MIB/SIB1-BR
Description:	To add more repetitions to MIB/SIB1-BR.
Open issue:	Whether additional repetitions should be added or not.
Positions:		One company actively against adding more repetitions, none actively supporting adding more repetitions.
Way forward:	None.
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Appendix: Submitted proposals
Huawei, HiSilicon
Proposal 1:	WUS is assumed to have the function of synchronization, and enhanced synchronization signal for re-synchronization is not introduced.
Proposal 2:	Use spare bits in the direct indication message of DCI format 6-2 to provide more details on the modification of system information.
Proposal 3:	Consider if the sequence design for WUS can suitable to provide an indication for skipping MIB/SIB1-BR/SI reading.
Sierra Wireless, S.A.
Proposal 1: 	To control resources used, the re-sync signal period should be configurable.
Proposal 2: 	Specify a 1 PRB wide re-sync signal using cover codes and short ZC sequences.
Ericsson
Proposal 1	A new enhanced synchronization signal is introduced for the purpose of improving resynchronization performance.
Proposal 2	The resynchronization signal has the following properties:
a.	It is optional for the network, and configurable per cell.
b.	The time/frequency resources for each burst and the periodicity are configurable.
c.	It shall be possible to configure the resynchronization signal such that it is adjusted to the needs imposed by access procedures such as paging monitoring, random access, and RRM measurements.
Proposal 3	The resynchronization signal is based on repeating a base sequence over consecutive OFDM symbols and consecutive subframes and applying a cover on OFDM symbol level.
Proposal 4	Different cover codes are used in all subframes of the resynchronization signal.
Proposal 5	A fixed Zadoff-Chu sequence is used as the base sequence in all cells.
Proposal 6	The symbol level cover code is determined based on the physical cell identity.
Proposal 7	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.
ZTE, SaneChips
Proposal 1: Introducing resynchronization signal (RSS) with other information can be considered.
At least including ‘wake up’ information.
Proposal 2: Additional repetitions of MIB/SIB1-BR are not supported for Rel-15 MTC.
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.
Sony
Proposal 1:	Introduce additional synchronization signals for MTC, i.e. MSS.
Proposal 2:	Introduce frequency hopping for MSS to reduce the number of repetitions for MSS.
Proposal 3:	The narrowband of the MSS is configurable by the network.
Proposal 4:	If WUS and MSS are configured for the UE, the MSS is placed adjacent to one of the WUS (e.g. the first WUS in a PTW) to maximize energy savings.
Proposal 5: The MSS can be used to indicate whether the MIB/SIB has changed.
Proposal 6: The parameter that can be indicated by the MSS is configurable.
LG Electronics
Proposal 1:	Use 3 unused bits of Direct Indication Information field in DCI format 6-2 scrambled by P-RNTI to indicate SIB1-BR scheduling information, where the 3 bits indicates 7 states of schedulingInfoSIB1-BR and one state for Fallback.
Nokia, Nokia Shanghai Bell
Proposal 1:	The WUS signal duration can be configured to support different levels of synchronization assistance. 
Proposal 2:	The network can support an optional Re-Synchronization Signal (RSS) to provide additional synchronization support to UEs.
Proposal 3:	The WUS signal configuration can be varied and indicated in SI.
Qualcomm
Proposal 1:	For the resynchronization signal (RSS) for eMTC, consider a signal with the following characteristics:
- The basic unit of the RSS is a complex-valued PN sequence  of length  OFDM symbols, where  is FFS. 
	- The RSS is constructed by one of the following two options:
		- Option 1: Sequence of IFFTs of placed according to a binary index sequence
		- Option 2: Sequence of IFFTs of  placed according to a binary index sequence
Proposal 2:	For the resynchronization signal (RSS), consider the option of the selecting the binary index sequence as a Gold sequence initialized by at least the cell ID.
Proposal 3:	The RSS, if introduced, occupies a subset of the allotted 6 PRB bandwidth, with the allocation based on:
0. Option 1: Contiguous assignment of PRBs
0. Option 2: Non-contiguous assignment of PRBs
Proposal 4:	Adopt in Rel-15 at least one of the following techniques:
	- Technique 1: Resynchronization signal following the principles of Proposal 1.
	- Technique 2: Use NPSS/NSSS/NPBCH as described in [4] for reduced acquisition time.
Further evaluate until RAN1#91b the benefits in terms of performance, complexity and memory for both approaches.
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