3GPP TSG RAN WG1 Meeting #91
R1-1720126
Reno, USA, November 27th – December 1st 2017
Agenda item:

6.2.5.1
Source:
Nokia, Nokia Shanghai Bell
Title:
Reducing system acquisition time for efeMTC
Document for:

Discussion and Decision
1 Introduction

One of the objectives of the new Release 15 WI proposal on Even Further enhanced MTC [1], is the reduction in the system acquisition time:

Reduced system acquisition time [RAN1 lead, RAN2, RAN4]

•
Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes

At RAN1#88bis, the following list of techniques was agreed for further study:

Reduced system acquisition time
· 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 
· Accumulation across SI modification periods

· New mechanism allowing to skip SI message reading

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

At RAN1#89 meeting, the following agreements were made:

· 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

At RAN1#90, no specific agreements were made for the Reduced system acquisition time sub-topic, however for the DL channel power efficiency (or Wake-Up Signal) topic, the following working assumption was made: 
· For idle mode,
· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:

· Wake-up signal or DTX

· Wake-up signal with no DTX

· FFS:
· Information conveyed by the physical signal
· Design of the physical signal
At RAN1#90-bis the reduced system time simulation assumption agreements were added to, to account that any new synchronisation signal developed could also be used to support the new wake-up signal (WUS) being developed in the Downlink channel power efficiency (WUS) sub-topic.   For that Downlink channel power efficiency (WUS) sub-topic, the following agreements were made:
Working assumption:
· For idle mode,
· In specifying a power saving physical signal to indicate whether the UE needs to decode subsequent physical channel(s) for idle mode paging, select a candidate among the following power saving physical signals:
· ‘Wake-up signal or DTX’ with new periodic sync signal
· ‘Wake-up signal or DTX’ without new periodic sync signal
· Study till the next meeting how to ensure sufficient sync performance.
· Consider potential synergies with the WI objective on Reduced system acquisition time.
· Consider impacts from mobility.
In this contribution, we consider a design of the wake-up signal that could also be used to improve system acquisition time.
2 Reducing system acquisition time
One of the proposed techniques discussed for improving system acquisition time is the introduction of a new enhanced synchronization signal ([2][4]).  In our view, introducing a new synchronization signal solely for  improving cold or warm synchronisation is undesirable given the cost in terms of system resources, particularly when:
· There exist alternative UE implementation based options that improve synchronization without adding requiring system resources.    [3]
· Potentially only a minority of devices of present will benefit from a new signal to reduce system acquisition times.
However, if the signal is also used to improve SI/MIB and/or paging, then such a signal maybe beneficial.  It is proposed that a hybrid 2-part WUS signal is introduced that consists of 2 parts:
· Non-information part transmitted without DTX with the primary aim to aid synchronization
· This part could be configurable to support different levels of timing drift/DTX cycle and available system resources.

· Information part transmitted with DTX with the primary aim to support paging indication
· This part may also optionally indicate the cell ID and also MIB/SI changes.

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.

To ensure that all devices can use this new pre-amble synchronization signal reliably for measurements and synchronization purposes irrespective of their paging occasion or DRX cycle, it is recommended that this part is sent without DTX.

Proposal 2:
The non-information synchronization preamble part of the WUS is transmitted without DTX.
To enable a UE that has moved cells whilst being in deep sleep, to quickly identify that it is no longer in the same cell, there are several options including:

· Somehow encoding the non-information part of the WUS to indicate PCI, e.g. by a using a specific sequence.

· UE would then fail to decode WUS and have to fall-back to the conventional PSS/SSS.

· Making the location of the WUS specific to each cell.

· UE would then fail to decode WUS and have to fall-back to the conventional PSS/SSS.
· Including the PCI in the information part of the new WUS, e.g. using a CRC that is scrambled by the PCI.
The information part of the WUS could either consist of bits reserved for, and/or be encoded in such a way, to convey the following:
· MIB/SI change indication

1 or 2 bits   [2] [3]
· Paging indication




Dependent on scheme selected

· Cell ID






One option is to use a CRC scrambled by the PCI








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.
The scheme selected for paging, may mean that it is possible to maintain one common non-information synchronization preamble part for all or multiple groups of UEs, but then have different multiple information parts transmitted in different locations to convey paging notifications to different subsets of UEs.  To maximize configurable options depending on the available resources, desired synchronization preamble characteristics and = the selected paging notification scheme, it is recommended that configuration of the both the non-information and information parts of the new WUS be configured in SI.
Proposal 4:
The WUS signal configuration, is indicated in SI.
The non-information part of the WUS signal intended to assist synchronization, may also be used to reduce system acquisition time. 

Proposal 5:
The non-information part of the WUS signal intended to assist synchronization, may also be used to reduce system acquisition time.

3 Conclusions

In this contribution, we consider a design of the wake-up signal that could also be used to improve system acquisition time and make the following observation and proposals –
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.
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