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Introduction
In the following, some questions relevant to 6.2.5.1 is provided based on the views expressed in the contributions listed in the appendix.
In RAN1 #90bis, the following was agreed:
	Agreement:
· Additional assumptions that can be used for evaluation of improved cell search and/or system information acquisition performance for UEs with apriori information (on top of the assumptions for evaluation of reduced system acquisition time already agreed in R1-1706583):
· Carrier and cell are assumed to be known to the UE.
· The system information is assumed to be unchanged.
· UE power consumption model from the power saving signal evaluation assumptions in R1-1714992
· RTC timing drift model from the power saving signal evaluation assumptions in R1-1714992
· Scenarios B and C from the power saving signal evaluation assumptions in R1-1714992
· Further scenario D: 4-hour Power Saving Mode (PSM)
· Additional evaluation metrics that should be reported if the proponent of a proposed solution think they are relevant and significantly impacted by the proposed solution (on top of the metrics listed in R1-1706583):
· Performance impact on legacy UEs
· UE power consumption impact
· Inter-cell interference sensitivity
· Additional assumptions that are used in the evaluation should be declared.



Enhanced synchronization
1. Configurable signal for enhanced (re-)synchronization proposed by several companies
0. Either separate signal or additional PSS/SSS repetitions
1. Two contributions propose to rely solely only on WUS for re-synchronization 
1. One contribution proposes use of NPSS/NSSS on NB-IoT anchor carrier, if present, otherwise a similar signal

Open issue: Whether improved sync is needed prior to paging (WUS), RRM measurements or random access

Way Forwards:

PBCH enhancements (other than what is studied in RAN4)
1. Most companies propose no changes on physical layer
1. One contribution proposes increased PBCH repetitions
1. One contribution proposes using part of Rel-13 PBCH repetitions for enhanced sync signals instead

Open issue: Whether more system overhead should be allocated for SI
SIB1-BR and SI messages
1. No proposal for changes on physical layer
Other
1. Mechanisms to skip MIB/SIB1-BR/SI reading (other than what is agreed in RAN2)
7. Indication in resynchronization signal or wake-up signal
7. Indication in DCI format 6-2

Open issues: Alternative ways to improve SI updates, depending on synchronization outcome
Appendix: Proposals in the summarized contributions
R1-1719349 Reduced system acquisition time for MTC (Ericsson)
Observation 1	The resynchronization time and power consumption can be significantly reduced by using a resynchronization signal rather than legacy PSS/SSS.
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.

R1-1719461 Cell search and system information acquisition improvements in eFeMTC	(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 detail 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.

R1-1719711 System acquisition time reduction for MTC (ZTE, SaneChips)
Proposal 1: If WUS with sync function is supported, it can be used for reduction of cell sync time.
Proposal 2: Additional signal only used for synchronization enhancement is not considered.
Proposal 3: Additional repetitions of MIB/SIB1-BR are not supported for Rel-15 MTC.

R1-1719873 System information acquisition time enhancement in MTC (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.

R1-1720040 System acquisition time reduction for efeMTC (Intel Corporation)
Proposal 1:
The PBCH coverage should be enhanced and acquisition delays should be reduced by support of additional repetitions of PBCH in Rel-15 efeMTC.
For FDD systems, consider additional PBCH repetitions in subframes #4 or #5 or both, at least for system BW >= 3MHz. 
For TDD systems, consider additional PBCH repetitions in subframe #9, at least for TDD configurations except configuration 0. 

R1-1720126 Reducing system acquisition time for efeMTC (Nokia, Nokia Shanghai Bell)
Proposal 1: The WUS signal is composed of a 2-part signal, a non-information part to assist synchronization, and an information part to support paging notification. 
  	FFS: If cell ID is indicated in information or non-information part.
Proposal 2: The non-information synchronization preamble part of the WUS is transmitted without DTX.
Proposal 3: The information part of the WUS signal provides paging notification.
	FFS: If MIB/SI change indication and PCI are also conveyed within the information part.
Proposal 4: The WUS signal configuration, is indicated in SI.
Proposal 5: The non-information part of the WUS signal intended to assist synchronization, may also be used to reduce system acquisition time. 

R1-1720157 Enhanced PSS Analysis (Sierra Wireless, S.A.)
Observation:  The average and 90th %’tile ePSS acquisition times are significantly lower than that of the legacy PSS/SSS signal at MCLs >= 154dB.
Observation: Significant power savings can be obtained at all coverages for scenarios B and C using a new re-synchronization signal.
Observation: Significant power savings can only be obtained at 164 dB MCL for scenario D using a new re-synchronization signal. 
Proposal: Specify a new re-synchronization signal with variable sizes and periodicities.

R1-1720259 Discussion on enhanced synchronization signals and resynchronization signals (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.

R1-1720415 Reduced system acquisition time (Qualcomm Incorporated)
Observation 1: Synchronization signals and PBCH for NB-IoT are more amenable to operating in low SNR conditions due to ease of power boosting and longer TTI. 
Proposal 1: Allow an eMTC UE to use NPSS/NSSS/NPBCH to access a cell.
Option 1: No additional information in NB-MIB related to eMTC
Option 2: NB-MIB signals the scheduling of SIB1-BR
Other enhancements (if any) should target the same MCL as NPSS/NSSS/NPBCH
Proposal 2: For eMTC using NPSS/NSSS/NPBCH, consider the following two cases:
Cell supporting eMTC and NB-IoT, which uses NPSS/NSSS without any change.
Cell not supporting NB-IoT, which uses a scrambled version of NPSS with a different cover code. In this case, Option 2 in proposal 1 can be implemented.
Further, if Option 2 in proposal 1 is agreed, the following proposals are made.
Proposal 3: Consider signaling a subset of the SIB1-BR configurations (e.g. only the ones with 16 repetitions).
Proposal 4: For in-band operation with same PCI, it is necessary to get the LTE system bandwidth in order to decode SIB1-BR. Consider the following options:
Option 2.1: Fixed location per bandwidth (no additional signaling)
Option 2.2: Each eutra-CRS-SequenceInfo-r13 can belong to at most two different bandwidths (use 1 bit to signal this). 
Proposal 5: For standalone operation and in-band different PCI, this feature is not supported.
Proposal 6: For guard-band operation, use part of the spare bits (3) to signal where is the center of the LTE cell by standardizing a subset of the possibilities.
If we consider a new synchronization signal for acquisition reduction, the proposals and observations are as follows:
Observation 2: For DRX, a new synchronization signal for acquisition is not needed. 
Observation 3: For eDRX, a new synchronization signal for acquisition requires very lengthy duration after long deep sleep and the additional overhead and complexity need further study.
Proposal 8: For eDRX, UEs may need legacy sync signals together with a new synchronization signal if introduced for acquisition to reduce the additional overhead and detection complexity. 

R1-1720465 MTC Synchronisation Signal evaluations for efeMTC (Sony)
Observation 1: Reacquiring synchronization at 164 dB MCL using MSS takes only 5.67 ms compared to 850 ms in using LTE PSS/SSS, which is a significant reduction in the time UE needs to spend energy for.
Observation 2: The short synchronization reacquisition time of MSS is highly beneficial for HD-FDD for use during the uplink compensation gap.
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.
