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1 Introduction
The revised WID for the REL-15 MTC enhancements includes reduced system acquisition time [1]: 
· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]

· Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance

RAN1 agreed to introduce a new synchronization signal called Resynchronization Signal (RSS) in MTC in REL-15. For the RSS related RAN1 and RAN4 agreements the reader is referred to the Appendix. 
In this contribution the impact of RSS on RAN2 is evaluated further. 
2 Discussion

Background

The UE is required to (regularly) synchronize to the cell, e.g. during paging (incl. RRM measurements) and random access. Time and frequency synchronization can be time and power consuming, especially when the UE has slept for a long time (clock drift) and/or the UE wakes-up in a (completely) new environment. 

A BL/CE UE still relies on the PSS/SSS for initial cell search, but the new RSS signal provides improved performance in resynchronization scenarios where the UE wakes up in the old cell (i.e. the RSS is known). 
RAN2 impact
RAN1 agreed on the following RRC configuration parameters for the RSS [2, 3]:
	Parameter name in specification

(suggestions/examples)
	Description
	Value range
	UE, Cell or CE level specific

	ce-rss-freqPos-config
	Frequency position of RSS for BL/CE UEs
	FFS
	Cell specific

	ce-rss-timeOffset-config
	Time offset of RSS for BL/CE UEs
	FFS
	Cell specific

	ce-rss-duration-config
	Duration [in subframes] of RSS for BL/CE UEs 
	FFS [subframes]
	Cell specific

	ce-rss-periodicity-config
	Periodicity (in ms) of RSS for BL/CE UEs 
	{160, 320, 640, 1280} [ms]
	Cell specific


The RSS details will be further discussed during RAN1#93 [4] and it is assumed that RAN2 will receive a final RRC parameters list with FFS issues resolved during RAN2#102.
The RAN2 impact is limited, i.e. the RSS configuration info needs to be provided in system information: 

Proposal 1: Introduce ce-RSS-Config in RadioResourceConfigCommonSIB in SystemInformationBlockType2.
DraftCRs to 36.306 and 36.331 are provided for information [5, 6]. 
3 Summary

RAN2 is kindly asked to discuss the new RSS signal: 

Proposal 1: Introduce ce-RSS-Config in RadioResourceConfigCommonSIB in SystemInformationBlockType2.
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5 Appendix: RSS agreements
RAN1:

RAN1#88bis discussed reduced system acquisition time and made the following agreements:

· Techniques for system acquisition time reduction to be considered:

· PSS/SSS

· Enhanced (e.g. repeated) PSS/SSS based on PSS/SSS or NPSS/NSSS design

· Use of NPSS/NSSS on NB-IoT anchor carrier

· PBCH

· Enhanced (e.g. repeated) PBCH based on PBCH or NPBCH design

· Use of NPBCH on NB-IoT anchor carrier

· Combining across 40-ms PBCH periods (unless already part of Rel-14 demodulation requirements)

· New mechanism allowing to skip MIB message reading

· SIB1-BR

· Additional repetitions of SIB1-BR

· Accumulation across SIB1-BR modification periods (unless already part of Rel-14 demodulation requirements)

· New mechanism allowing to skip SIB1-BR reading

· E.g. SI update indication or other indication in MIB or another channel

· SI messages

· Additional repetitions of SI messages

· New mechanism allowing to skip SI message reading

· E.g. SI update indication or other indication in MIB or another channel

· The simulation assumptions and metrics in R1-1706583 are agreed.

RAN1#89 discussed reduced system acquisition time and made the following agreements:

· In addition to the techniques for system acquisition time reduction agreed to be considered in RAN1#88bis, the following technique can be considered:

· SI messages

· Accumulation across SI modification periods

· An LS was sent to RAN2 and RAN4 in R1-1709834.

RAN1#90bis discussed reduced system acquisition time and made the following agreements:

· 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.

RAN1#91 discussed reduced system acquisition time and made the following agreements:

· In evaluating improved cell search and/or system information acquisition performance for UEs with apriori information, the following are considered based on the agreed scenarios (B, C, and D)

· Synchronization signal 

· Periodicity, duration, power boosting, bandwidth, and resource usage

· UE complexity impact, UE memory, and DSP complexity

· Combining of synchronization signals

RAN1#92 discussed further aspects of reduced system acquisition time and made the following agreements:
· The new periodic synchronization signal has the following characteristics:

· The new periodic synchronization signal can be used for re-synchronization

· One (or more) complex valued base sequence(s) Si spanning at least one symbol

· FFS: New synchronization signal may include a cover code that 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

· New synchronization signal bandwidth

· Information content and provision (if any)

· Configurability 

· Time and frequency domain location 

· Diversity schemes (if any)

· For PBCH:

· Do not introduce new PBCH repetitions.

· For SI update indication:

· RAN1 assumes SI update indication in DCI format 6-2 is up to RAN2.

· RAN1 sent an LS to RAN2 in R1-1803519 recommending RAN2 to study mechanisms for skipping MIB decoding.

RAN2:

RAN2#99 discussed reduced system acquisition time (jointly with NB-IoT) and made the following agreements:

· Email discussion:

· Email discussion on identifying the use cases for skipping SIB1-BR

· The outcome of the email discussion was summarized in R2-1711477
RAN2#99bis discussed reduced system acquisition time (jointly with NB-IoT) and made the following agreements:

· Indicate in MIB whether there has been or not a system information change for a certain period of time.

· It is FFS how such period of time is provided.

· The indication in MIB is provided with 1 bit.

· The indication for EAB is FFS.

RAN2#100 discussed reduced system acquisition time (jointly with NB-IoT) and made the following agreements:

· RAN2 confirms that SIB1-BR accumulation across SIB1-BR modification period is possible since it has been introduced in Rel-13, and it is left to UE implementation.

· RAN2 confirms that SI message accumulation across SI windows and modification period is possible since it has been introduced in Rel-13, and it is left to UE implementation.

· An LS capturing RAN2#99bis and RAN2#100 agreements was sent to RAN1 and RAN4 in R2-1714015
RAN2#101 discussed reduced system acquisition time (jointly with NB-IoT) and made the following agreements:
· No additional bit is added for EAB

· Setting the bit in MIB indicates that there has been no SI change over existing SI validity time.

RAN4:
RAN4#84 discussed reduced MIB acquisition time and made the following agreements:

· Agreements (from agreed WF i in R4-1708687):

· Interested companies are encouraged to provide: 

· CDF curves for enhanced MIB detection time in specified scenarios

· Decoding based on constructive combination of PBCH reception from two 40ms periods (MIB TTIs) 

· UE complexity analysis:

· Impact on memory utilization

· Impact on power consumption

· Impact on algorithm complexity

· Scenarios:

· Ês/Iot {-15, -12} dB

· FDD & TDD

· PBCH repetition as per Rel-13 for sys BW = 10MHz

· Tx diversity, Tx Ant = 2

· Propagation conditions {AWGN, ETU 1Hz, EPA 1Hz}

RAN4#84 discussed reduced SI acquisition time and made the following agreements:

· Agreements (from agreed WF i in R4-1709004):

· Companies are encouraged to provide the simulation results for SI acquisition time by assuming eFeMTC UE accumulates PDSCH for SI transmission across SIB1-BR/SI window.

· Agreed simulation assumptions:

· Simulation assumptions for SIB1-BR and SIB2 in agreed WF in R4-1709004
RAN4#84bis discussed reduced SI acquisition time and made the following agreements:

· Agreements on specification impacts (from agreed WF i in R4-1711626):

· Core part impacted by SI requirements

· CGI reading delay requirements
· Test case impacted by SI requirements

· Cell reselection
· RRC re-establishment
· Handover
· RRC redirection
· Agreements on MIB acquisition (from agreed WF i in R4-1711626):

· Companies are encouraged to investigate MIB acquisition time performance with enhanced MIB decoding

· Simulation assumption: R4-1708687, “WF on Reduced MIB Acquisition Time for efeMTC”, Ericsson, Qualcomm.

· Example of enhanced MIB decoding: R1-152190, “PBCH repetition for MTC”, Ericsson.

· Combining of MIB across consecutive MIB TTIs

· Agreements on SIB acquisition (from agreed WF i in R4-1711626):

· RAN4 will define new TSI for Rel-15 BL/CE UE with the assumption that UE can accumulate PDSCH for SIB1/SIB2 within BCCH modification period.

· TSI defines the time required for receiving all the relevant system information

· UE can assume that BS does not change the SIB1/SIB2 contents within the BCCH modification period.

· Companies are encouraged to investigate SIB1/SIB2 acquisition time performance with the assumption above

· Simulation assumption: R4-1709004, “Way forward on SI acquisition time improvement for eFeMTC”

RAN4#85 discussed reduced SI acquisition time and made the following agreements:

· In principle, for Rel-15 BL/CE UE with CE Mode B requirements of RRC re-establishment, Cell selection, or Handover, it is proposed to use the same term to refer to the system information acquisition time TSI or TSI-EUTRA-M1-CEModeB, but set a shorter value in the corresponding test cases. 

· NOTE: More checking of the term is needed case by case

· Send LS response to RAN1/RAN2 where RAN4 concluded the cross-TTI MIB decoder and SIB accumulation across SI window is beneficial to improve the SI reading performance.

· An LS was sent to RAN1 and RAN2 in R4-1713855
RAN4#86 discussed reduced system acquisition time and made the following agreements:

· RAN4 shall specify new CGI reading delay requirements for category M1/M2 UE in CE Mode B (Tbasic_identify_CGI_Cat M1,intra) from Rel-15 with the assumption that UE can combine PBCH across 40ms of PBCH TTI and accumulate SIB1-BR across 80ms of SIB1-BR TTI.

· RAN4 agreed the simulation assumptions for CGI reading time in R4-1802365
· RAN4 sent an LS on EARFCN provisioning (for MTC and NB-IoT) to RAN2 and CT1 (cc RAN1 and CT6) in R4-1803078
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