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1
Introduction
RAN4#82bis agreed with the applicability of Rel-13 RRM requirements for non-BL/CE UE as follow [1]:
· Normal coverage/CEMode A: 
· Reuse existing core requirements for cat-M1 in normal coverage/CEMode A
· Enhanced coverage/CEMode B: 
· Reuse existing core requirements for cat-M1 in enhanced coverage/CEMode B

For non-BL/CE UE RRM requirements in Rel-14, it was agreed that: 

· Following core requiremens should be investigated for enhancement assuming 2 Rx under both cases: 1) normal coverage/CEMode A and 2) enhanced coverage/CEMode B  
· RLM evaluation period
· SI (MIB and SIB1-BR):
· All core requirements which require UE to acquire SI of target cell
· RSRP and RSRQ measurement periods and accuracy
· Requirements other than those for cat-M1 and cat-M2 are FFS

In this contribution we discuss SI acquisition requirements for non-BL/CE UE in Rel-14. 
2
Discussion

RAN4 have discussed the SI acquisition requirements for non-BL UE supporting coverage enhancements. Coverage enhancement is a UE capability and this is not limited to BL UE such as Cat-M1 or Cat-M2, but also for non-BL UE. When the non-BL UE enables the coverage enhancement, UE should monitor the MPDCCH instead legacy PDCCH in order to receive DCI formats 6-0/6-1/6-2, because only these DCI formats can set the L1 control parameters for coverage enhancement such as repetition numbers of PDSCH. When UE wants to monitor MPDCCH, UE should also monitor SIB1-BR instead of SIB1 because MPDCCH scheduling information is signalled only in SIB1-BR. 
The network supporting coverage enhancement can enable PBCH repetition to improve PBCH demodulation performance for UE under enhancement coverage region. If non-BL UE enables coverage enhancement, the UE can also assume the network enables PBCH repetition. 
If we focus the discussion on SI acquisition, both BL and non-BL UEs can receive the repeated PBCH, SIB1-BR, and MPDCCH. The main difference between BL UE and non-BL UE is the assumed receive antennas. In RAN4, BL UE is assumed to have single receive antenna but non-BL UE has 2 or more receive antennas. 
In the following section, we provide the simulation results for MIB/SIB1-BR acquisition time based on 2Rx UE. 
3
Simulation results
3.1
Simulation parameters
Table 1 is the simulation parameter for evaluating MIB/SIB1-BR acquisition time for UE with 2Rx. This is the same parameter setup when RAN4 evaluated MIB/SIB1-BR acquisition time for UE Category M1 [2].  
Table 1
Simulation parameters for MIB/SIB1-BR acquisition time.
	
	CE Mode A
	CE Mode B

	System bandwidth
	10MHz
	10MHz

	Transmission antennas
	2Tx
	2Tx

	Propagation channel
	EPA5, ETU30
	EPA1, ETU1

	TBS for SIB1-BR
	152 bits
	152 bits

	Target SNR
	-6dB
	-15dB

	PBCH repetition
	Enabled
	Enabled

	SIB1 repetition number
	4
	16

	UE frequency offset
	100 Hz
	100 Hz


3.2
MIB acquisition time
Figure 1 compares the MIB decoding success rate between BL UE (1Rx) and non-BL UE (2Rx) over MIB transmission windows. Table 2 summarizes the required acquisition window size for each scenario. Note the simulation assumes ‘keep-trying’ method, that is, UE discards the accumulated PBCH symbol data after each TTI (40ms). 
It is observed from our simulation results that, for normal coverage, or CE Mode A, UE can decode MIB with 99% success rate within 40ms even with 1Rx UE. Therefore, we can assume the same MIB acquisition time for both BL UE and non-BL UE. For enhanced coverage, or CE Mode B, we can assume the MIB acquisition time for non-BL UE is shorter than BL UE. From our simulation results, it is around 40ms x 14 = 560ms. 
Observation 1: Non-BL UE with 2Rx can receive MIB within 540ms with 99% decoding success rate. 
[image: image1.png]0.99

098

097

0.96

095

MIB decoding success rate, normal coverage

. —0 ’)
>~—
w=1 w=2 w=3

—8—EPAS, SNR=-6, 2Rx =@=ETU30, SNR=-6, 2Rx

—®—EPAS, SNR=-6, 1Rx =#=—ETU30, SNR=-6, 1Rx



[image: image2.png]09

08

07

06

05
04

MIB decoding success rate, enhanced coverage

$ &

&

—®—EPAL, SNR=-15, 2Rx =@=ETU1, SNR=-15, 2Rx

—#—EPAL, SNR=-15, 1Rx =#=ETU1, SNR=-15, 1Rx

PP LIS

&

W

,,N‘"

©
&ﬁ




Figure 1
MIB decoding success comparison between BL UE (1Rx) and non-BL UE (2Rx). 

Table 2
Required MIB window sizes for 99% MIB decoding success rate. 

	
	EPA5, SNR=-6dB
	ETU30, SNR=-6dB
	EPA1, SNR=-15dB
	ETU1, SNR=-15dB

	1Rx
	1
	1
	>16
	>16

	2Rx
	1
	1
	13
	14


3.3
SIB1-BR acquisition time

Figure 2 compares the SIB1-BR decoding success rate between BL UE (1Rx) and non-BL UE (2Rx). Table 3 summarizes the required acquisition window size for each scenario. Note the simulation assumes ‘keep-trying’ method, that is, UE discards the accumulated PDSCH symbol data after each transmission periodicity (80ms).
For normal coverage, or CE Mode A, UE can decode SIB-BR with 99% success rate within 80ms with non-BL UE. Therefore, we can assume the SIB-BR acquisition time for non-BL UE is 80ms. For enhanced coverage, or CE Mode B, we can assume the SIB-BR acquisition time for non-BL UE is shorter than BL UE. From our simulation results, it is around 80ms x 10 = 800ms.
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Figure 2
SIB1-BR decoding success rate comparison between BL UE (1Rx) and non-BL UE (2Rx). 
Table 3
Required SIB1-BR window sizes for 99% SIB1-BR decoding success rate.
	
	EPA5, SNR=-6dB
	ETU30, SNR=-6dB
	EPA1, SNR=-15dB
	ETU1, SNR=-15dB

	1Rx
	3
	1
	>10
	>10

	2Rx
	1
	1
	8
	10


Observation 2: Non-BL UE with 2Rx can receive SIB1-BR within 800ms with 99% decoding success rate. 

4
Conclusion

In this contribution, we have presented our simulation results for MIB and SIB-BR acquisition time for non-BL UEs with 2 receive antennas. We propose to consider our result to discuss the SI acquisition time for non-BL UEs. 
Observation 1: Non-BL UE with 2Rx can receive MIB within 540ms with 99% decoding success rate. 

Observation 2: Non-BL UE with 2Rx can receive SIB1-BR within 800ms with 99% decoding success rate. 
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