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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, an extensive list of techniques was agreed for further study including:
· 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

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.
At RAN1#91, it was decided that RAN4 were better placed to make a decision regarding PBCH enhancement and that the simulation scenario descriptions be modified to remove explicit references to a separate .
Conclusion
· Wait for RAN4 input on whether changes on physical layer are necessary for PBCH or not.
Agreement
· 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
In this contribution, we make proposals relating to the design of the WUS and a potential standalone Re-Synchronization Signal (RSS), to improve reduced system acquisition time.
2 Reducing system acquisition time
Given the characteristics expected of the WUS signal (listed below), its design is likely to be based on a signal with synchronization style properties:
· Minimizes UE power consumption

· Minimizes System Resource usage 

· Conveys a relatively low amount of information

· Can be detected reliably first time with a low probability of false detection

If one then assumes that the WUS signal has at least some inherent synchronization signal qualities, then the need for a permanent separate signal (e.g. Re-Synchronization Signal [2], Enhanced Synchronization Signal [3] or MTC synchronization Signal [4]) to specifically support synchronization of all WUS signals is difficult be justify for all scenarios.   Having said that, given that different devices/scenarios may require different levels of synchronization, it would be desirable to keep the following relatively simple options possible:

·    The option to vary the WUS characteristics, e.g. the duration/number of repetitions, to accommodate different levels of synchronization assistance required by different devices/scenarios/coverage levels.

· This would be consistent with the RAN1 NB-IoT working assumption from RAN1#91

·    The option to define a separate permanently broadcast (i.e. no DTX) standalone resynchronization signal to provide additional synchronization support for WUS signals and for warm start scenarios.
· There are expected to be scenarios where it is more efficient to support a short WUS for most devices in good coverage, supplemented by an additional RSS, for devices in poor coverage, than to support the worst case long WUS for all devices.

· As pointed out in [5], this RSS signal could also be used to support the UE in some scenarios to:
· Reduce UE power consumption when having to re-synchronize to acquire the WUS 
· Perform RRM measurements when it wakes up during each DRX cycle. 
· Perform timing and frequency error correction to attain adequate measurement accuracy
· If the specification effort involved in designing a new RSS is a significant issue [3], then one option is for the new RSS design to be based on the WUS design, albeit a variant of the WUS that is permanently transmitted (i.e. no DTX) with a configurable period, duration and location (potentially not aligned to any one PO) so that UEs can use it for general synchronization assistance.
·    The option to vary and indicate the WUS characteristics (below) in SI, to accommodate different scenarios and minimize intercell interference. 
· Time and frequency location

· Duration 
The proposals below summarize key features of the WUS we would like to see specified.
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.
3 Conclusions

In this contribution, we make the following proposals relating to the design of the WUS and a potential standalone Re-Synchronization Signal (RSS), to improve reduced system acquisition time.
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.
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