[bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853][bookmark: _Ref32174880][bookmark: _Ref32174894][bookmark: _Toc33937155][bookmark: _Toc33937288][bookmark: _Toc64436179][bookmark: _Toc201556294]3GPP TSG RAN WG1 Meeting #90	R1-1712955
Prague, Czech Republic, 21st – 25th August 2017
Agenda Item:	5.2.6.1
Source: 	Sony 
Title:	On reduced system acquisition time for efeMTC
Document for:	Discussion / decision
1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#88bis we agreed the following:
· 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

In RAN1#89 we further agreed that:
· 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

This contribution discusses some considerations on using a new synchronization channel.
2. Discussion
Using just the existing LTE PSS/SSS synchronisation signals, a UE at extended coverage would require about 850 ms to reacquire synchronisation [1], which is significant.  One of the proposed techniques to reduce system acquisition time is to introduce new synchronisation channels.  The new synchronisation channels, MTC Synchronisation Signal (MSS) can be denser in time (i.e. transmitted more frequently) than those in PSS and SSS. This would enable the UE in poor coverage to accumulate the required number of MSS samples to obtain sync with the eNB in a shorter time than using the sparsely distributed PSS/SSS.
Observation 1: The new synchronisation channel (MSS) is transmitted with a smaller periodicity than that of PSS/SSS since it is used to reduce system acquisition time.

[image: ]
[bookmark: _Ref490146775]Figure 1: SIB1-BR acquisition time

[bookmark: _GoBack]Figure 1 shows the SIB1-BR acquisition time based on simulation assumptions in the Appendix, where it can be observed that the 90th-percentile is about 350ms and 1000 ms for UE Noise Figure of 5 dB and 9 dB respectively.  The SI Value Tag currently resides in SIB1-BR and after obtaining the sync, the UE needs to spend another 350ms to 1000ms to determine whether there is a change in the SI.  As noted in [2], MSS needs to have a different sequence to that used by PSS/SSS to avoid legacy UEs from detecting it.  Since a new set of sequences needs to be designed for MSS, it would make sense to also include some information in these sequences that would help to reduce system acquisition, for example the SI version number.  If the SI version number is different from that stored in the UE, the UE would then read the MIB and SIBs, otherwise it can avoid reading them.  We would expect that most of the time the SI does not change and so the UE would reuse the MSS sequence corresponding to the last SI version and hence this would not lead to a significant amount of blind detection for MSS by the UE.
Proposal 1: The sequences for the new synchronisation channel (MSS) are different to those used for PSS & SSS.
Proposal 2: The sequences for MSS would also indicate the SI version number to indicate whether the UE needs to read the MIB & SIBs.

The PSS & SSS are located in the central narrowband within the system bandwidth.  Since the MSS targets only the MTC UEs, it need not be restricted in the congested central narrowband but can be placed in another narrowband [3] where it can be transmitted more frequently with fewer other physical channels interrupting its transmission.  The eNB can indicate the presence of MSS together with the narrowband it is located in to the UE via RRC signalling or via broadcast signalling in the SIB. The UE can then use the known parameters of the MSS for re-acquisition of the current cell.
Proposal 3: The location of the new synchronisation channel (MSS) can be configured to occur in a different narrowband to that used by PSS & SSS.

In addition for using the MSS for initial system acquisition, the MSS can also be used by an HD-FDD UE during Uplink Compensation Gaps (UCG) for frequency offset tracking during a long uplink transmission.  This can reduce the time for UCG and thereby reduce the overall uplink transmission time.  Whether the eNB can configure a different UCG for UEs capable of reading MSS when MSS is configured can be FSS.
Observation 2: The new and denser synchronisation channel can be used by an HD-FDD UE during its uplink compensation gaps.

Since MSS uses a different sequence and can be located in a different narrowband, it is suitable for system re-acquisition (i.e. warm start) rather than initial system acquisition (i.e. cold start).  However, we see no reason why MSS cannot also be used for initial system acquisition if the sequences are limited to a known and manageable set and the MSS are transmitted in narrowbands that correspond to the UE channel raster.  The use of MSS for initial system acquisition is of course up to UE implementation.
Observation 3: Although MSS is targeted at system re-acquisition, it can also be used for initial system acquisition. 

The use of NB-IoT NPSS/NSSS by an efe-MTC UE is only suitable for UEs that can support both efe-MTC and NB-IoT and it should be up to UE implementation.  It should also be noted that NPSS/NSSS are restricted to 1 narrowband whereas the new synchronisation channel, MSS can occupy a larger bandwidth.  Also the NPSS/NSSS can only be used if the eNB also operates NB-IoT on top of efe-MTC since transmitting just the NPSS/NSSS alone would lead to NB-IoT UEs camping onto the eNB unnecessarily.
Proposal 4: The use of NPSS/NSSS for efe-MTC UE is up to UE implementation and need not be specified in the specifications.

3.   Conclusion
In this contribution we discuss some aspects of using a new synchronisation channel:
Observation 1: The new synchronisation channel (MSS) is transmitted with a smaller periodicity than that of PSS/SSS since it is used to reduce system acquisition time.
Observation 2: The new and denser synchronisation channel can be used by an HD-FDD UE during its uplink compensation gaps.
Observation 3: Although MSS is targeted at system re-acquisition, it can also be usedfor initial system acquisition.

We propose the following:
Proposal 1: The sequences for the new synchronisation channel (MSS) are different to those used for PSS & SSS.
Proposal 2: The sequences for MSS would also indicate the SI version number to indicate whether the UE needs to read the MIB & SIBs.
Proposal 3: The location of the new synchronisation channel (MSS) can be configured to occur in a different narrowband to that used by PSS & SSS.
Proposal 4: The use of NPSS/NSSS for efe-MTC UE is up to UE implementation and need not be specified in the specifications.
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5.   Appendix
Table 1 shows the simulation assumptions used for simulating the SIB1-BR acquisition time.
[bookmark: _Ref490147739]Table 1 – Simulation assumptions
	Parameters
	Values

	Channel
	ETU / 1kmph

	Carrier frequency
	900MHz

	Antenna configuration
	2TX / 1RX

	System bandwidth
	5MHz

	Channel estimation
	MMSE
4 subframe cross-subframe 

	SIB-BR configuration
	TBS = 208
Start symbol: l = 3
REP = 16

	Frequency offset
	30Hz

	UE noise figure
	5dB

	eNB transmit power
	43dBm

	MCL
	164dB

	Operating SNR at MCL
	-18.5dB
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