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1
Introduction
RAN4 have received the LS response from RAN1 and RAN2 on RAN4 LS on the MIB-NB/SIB1-NB acquisition time improvement for NB-IoT [1]

 REF _Ref477359177 \r \h 
[2]. 
LS response from RAN1 [1] suggests:

· Cross-subframe channel estimation
· Enhanced SIB1-NB accumulations

· Additional NPBCH repetitions and advanced MIB-NB decoding techniques
LS response from RAN2 [2] confirms:

· RAN2 confirms that the MIB(-NB) modification boundaries defined in Rel-13 for eMTC and NB-IoT cannot be changed.
· RAN2 confirms that the repetitions SIB1-BR and SIB1-NB can be accumulated using the same SIB1 scheduling information during the modification period associated with each SIB1 (which is 5.12 sec for BL/EC UEs and 40.96 sec for NB-IoT UEs).
· If required, a NB-IoT UE can accumulate more repetitions of SIB1-NB during the modification period of SIB1-NB without re-acquiring MIB-NB for schedulingInfoSIB1-NB.

Regarding the suggestion from RAN1, the cross-subframe channel estimation is specific to UE implementation and NPBCH enhancement / advanced MIB-NB decoding techniques seem need more discussion in RAN1 as Rel-15 FeNB-IoT WI. In this contribution, therefore, we focus on the enhanced SIB1-NB accumulation as this is confirmed by RAN2 LS. 
2
SIB1-NB acquisition assumption
TS36.331 specifies SIB1-NB scheduling periodicity is 2,560ms and PSDCH transmitting SIB1-NB can be transmitted 4, 8, or 16 times in one periodicity according to the network configuration (signalled in MIB-NB). When RAN4 discussed SIB1-NB acquisition time during Rel-13 NB-IoT, it is assumed UE can receive and accumulate NPDSCH symbols during 2,560ms and try to decode every 2,560ms. If UE cannot decode NPDSCH, UE discard the received symbols, and start the reception and accumulation again. It is also called ‘keep-trying method’. 
On the other hand, RAN1/RAN2 LS suggest RAN4 assume UE can accumulate NPDSCH symbols during SIB1-NB modification period, that is, 40,960ms. In the best case, UE can accumulate PDSCH for 40,960ms and it corresponds to 256 PDSCH repetitions if the network configures 16 repetitions for SIB1-NB.  

[image: image1.emf]0 0 1 2 15

2560ms

40960ms

SIB1-NB periodicity

(4, 8, or 16 repetitions)


Figure 1
SIB1-NB scheduling. 

3
Simulation results
3.1
Simulation parameters
Table 1 is the simulation parameter for evaluating SIB1-NB acquisition time for NB-IoT. This is same parameter setup when we evaluated MIB-NB/SIB1-NB acquisition time for NB-IoT [3]. We set the SNR to -12dB considering the extended coverage scenario.
Table 1
Simulation parameters for SIB1-NB acquisition time.
	Parameters
	Values

	Deployment mode
	In-band

	Number of NRS ports
	2

	Propagation channel
	ETU1

	TBS for SIB1-NB
	208 bits

	SNR
	-12dB

	SIB1-NB repetition number
	16


3.3
SIB1-NB acquisition time

Figure 2 compares the SIB1-NB decoding success rate between keep-trying method and repetition. From the figure, it is observed that SIB1-NB acquisition time for repetition is improved compared with the keep-trying. If we consider 90% decoding success rate, UE can acquire SIB1-NB within about 17.92s, although keep-trying needs 25.6s. 
Observation: SIB1-NB acquisition time is improved if we assume the network does not change SIB1-NB during SIB1 modification period. 
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Figure 2
SIB1-NB decoding success rate comparison between keep-trying and repetition. 
4
Conclusion

Observation: SIB1-NB acquisition time is improved if we assume the network does not change SIB1-NB during SIB1 modification period. 
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