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1. Introduction
There are still remaining issues for SI reading requirements of eMTC. In RAN4#76bis meeting, it is decided that [1]:
· For normal coverage: 
· Rel-12 category 0 RSRP/RSRQ measurement accuracy requirements are reused.
· RSRP/RSRQ L1 measurement period may be longer than that defined for category 0 due retuning. 
· Cell identification delay may be longer than that defined for category 0 due to retuning. 
· New RLM requirements are defined due to the new control channel (e.g M-PDCCH).
· New SI reading requirements are defined.
In RAN4#77 meeting, it is decided that [2]:

For enhanced coverage:

· SI reading requirement
· Rel-12 category 0 UE requirements on CGI acquisition requirements of [190] ms is used.
· The exact repetition number for MIB/SIB1bis is pending RAN1 agreement. 
· The requirement on minimum ACK/NACKs is TBD.
The coverage capabilities of eMTC may have an impact on the SI reading requirements due to the low SNR. The minimum number of ACK/NACK that UE is required to transmit may be changed. This contribution discussed the SI reading requirements of eMTC.
2. General methodology and procedure for CGI requirements of eMTC
It is recommended that the Rel-13 eMTC SI reading requirements follow the same methodology as R-12 LC-MTC and normal UE as below. The simulation assumption provided in this contribution is to be used to calculate minimum number of ACK/NACK. No requirement on ACK/NACK is to be defined when UE is configured on CE mode B with respect to serving cell. However, the CGI acquisition time of 190 ms applies when UE is configured on CE mode A and CE mode B with respect to serving cell.
Step1. Run simulation at various channel to find out how many SIB1bis are needed in order to reach 90%  decoding successful rate(BLER less than 10%).
Table 1. Simulation assumption for eMTC SI reading
	Parameter
	　Value

	Serving cell SCH Ês/Iot
	-6dB

	CGI acquisition time
	190 ms

	Target cell SCH Ês/Iot
	-15 dB 

	UE Rx Antenna 
	1

	Channel model
	AWGN, ETU1, ETU30, EPA1, EPA30

	Target cell MIB repetition number
	4

	Target cell SIBbis repetition number
	4/8/16

	TBS
	TBS1:152 ,

 TBS6:936

	Requirements
	Reach 90% target cell SI decoding successful rate (BLER less than 10%)


Step2. The total number of autonomous gaps for CGI acquisition can be determined based on system information transmission time allocation of eMTC as shown in table 1.

Step3. Calculate the minimum ACK/NACK UE is required to transmit during the CGI reading.
· Calculate the total time of autonomous gaps. 
· HARQ requirement UE is required to transmit  = The CGI acquisition delay- Total ACK/NACKs lost
Table 2. Agreement in RAN1#83 meeting regarding to the SI transmission for eMTC
	Agreement: Proposal: 5 MIB spare bits are used to indicate TBS and RSIB1bis via a table
Value

TBS

RSIB1bis
0

No LC support, no CE support

1

TBS1

4

2

TBS1

8

3

TBS1

16

4

TBS2

4

5

TBS2

8

6

TBS2

16

7

TBS3

4

8

TBS3

8

9

TBS3

16

10

TBS4

4

11

TBS4

8

12

TBS4

16

13

TBS5

4

14

TBS5

8

15

TBS5

16

16

TBS6

4

17

TBS6

8

18

TBS6

16

19 - 31

Reserved

Agreement: Time location is determined from RSIB1bis and PCID for BW > 3 MHz

RSIB1bis
Time Allocation

PCID

FDD

TDD

System frame number

Subframe number

System frame number

Subframe number

4

even

Even

4

odd

5

odd

Odd

4

odd

0

8

even

Any

4

any

5

odd

Any

9

any

0

16

even

Any

4 and 9

any

0 and 5

odd

Any

0 and 9

any

0 and 5

Agreement:

· For BW = 3 MHz, PBCH repetition is only in SF#0 in all frames for TDD

· Time location is determined from RSIB1bis and PCID

· For BW <= 3 MHz, only RSIB1bis = 4 is supported

RSIB1bis
Time Allocation

PCID

FDD

TDD

System frame number

Subframe number

System frame number

Subframe number

4

even

even

4

odd

5

odd

odd

4

odd

5

Agreement:

· For BW > 3 MHz, the two middle narrowbands are not used for SIB1bis transmission

· In case of collision between SIB1bis transmissions and M-PDCCH/PDSCH repetitions, 

· Drop M-PDCCH/PDSCH subframe, the unavailable subframe is counted in the repetition 

Agreement:

· Scheduling information for an SI is given by –

· Narrowband index

· All the 6 PRBs in the narrowband are used

· MCS

· QPSK is always used

· TBS

· Possible values are {152, 208, 256, 328, 408, 504, 600, 712, 808, 936}
· Subframe offset to indicate the starting subframe (relative to the start of the SI window)

· Possible values are up to RAN2 
· Number of repetitions within SI window

· Possible values are up to RAN2 
· Time interval between repetitions

· Possible values are up to RAN2



3. Agreement

As discussed above, the minimum ACK/NACK UE is required to transmit during the CGI reading is determined by the number of the MIB and SIBbis required achieving 90% decoding rate.

Therefore, it is proposed to performance the following simulation to find out how many MIB and SIBbis are required to achieve 90% decoding successful rate.
Table 1. Simulation assumption for eMTC SI reading
	Parameter
	　Value

	Serving cell SCH Ês/Iot
	-6dB

	CGI acquisition time
	190 ms

	Target cell SCH Ês/Iot
	-15 dB 

	UE Rx Antenna 
	1

	Channel model
	AWGN, ETU1, ETU30, EPA1, EPA30

	Target cell MIB repetition number
	4

	Target cell SIBbis repetition number
	4/8/16

	TBS
	TBS1:152 ,

 TBS6:936

	Requirements
	Reach 90% target cell SI decoding successful rate (BLER less than 10%)


4. Conclusion

This paper provides methodology and procedure for the CGI requirements of Rel-13 eMTC. 

Proposal: Agree the simulation assumption proposed in this paper.
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Annex: SI reading requirements for normal UE and Rel-12 LC-MTC
In order to identify the CGI information, the UE needs to acquire MIB and SIB information.  The CGI reading requirements are defined in TS36.133 section 8.1.2.2.3.1 for normal UE, and section 8.5.2.1.4.1 for Rel-12 UE category 0. The requirements mainly consist of two parts, the CGI reading times and the minimum number of ACK/NACK that UE is required to transmit.  
It is defined in TS36.133 section 8.1.2.2.3.1 for normal UE, and section 8.5.2.1.4.1 for Rel-12 UE category 0 that
If autonomous gaps are used for measurement with the purpose of ‘reportCGI’, regardless of whether DRX is used or not, or whether SCell(s) are configured or not, the UE shall be able to identify a new CGI of E-UTRA cell within:
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Where

Tbasic_identify_CGI, intra = 150 ms for normal UE

Tbasic_identify_CGI, intra = 190 ms for Rel-12 UE category 0

The UE shall transmit at least 60 ACK/NACKs on PCell for normal UE

The UE shall transmit at least 92 ACK/NACKs on PCell for R-12 LC-MTC UE
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Figure 1：MIB and SIB reading when no MIB changing
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Figure 2：Tail latency due to unknown start of MIB changing

The Tbasic_identify_CGI, intra is determined by the fact that MIB and SIB need to be received for several times to ensure the successful decoding possibility as shown in figure1.  If the MIB or SIB is changed during the reading, it needs to be read again as shown in figure 2. 

For normal UE, the SIB and MIB need to be received for 3 times. 5 autonomous gaps are needed in the worst case due to the unknown start of MIB/SIB changing as shown in figure 2.  The total CGI acquisition delay is 10*5+20*5=150ms. This is under the condition that SINR is above -6dB and 2 Rx antennas are available. The worst fading channel is selected in the simulation.
For R-12 LC-MTC, it is required MIB to be received for 3 times and SIB to be received for 4 times based on simulation of 1 Rx antenna [3]. 5 gaps for MIB and 7 gaps for SIB1 including tail latency due to unknown start are needed [3]. The total CGI acquisition delay is 10*5+20*7=190 ms. This is under the condition that SINR is above -6dB and 1 Rx antennas are available. The worst fading channel is selected in the simulation.

During the SIB/MIB, UE may launch autonomous gap. The autonomous gap consists of retuning, AGC/AFC, channel estimation and decoding, which is 9 ms for the first gap, and 4ms for the other gaps.

For normal UE, 5 gaps for MIB and 5 gaps for SIB1 are needed. The gaps time is (9*1+4*4) = 25ms for MIB, and 4*5=20ms for SIB. The total gap time is 45ms, which results in 90 ACK/NACK lost. The HARQ requirement is 150-90=60.

For Rel-12 LC-MTC UE, 5 gaps for MIB and 7 gaps for SIB1 are needed. The gaps time is (9*1+4*4) =25ms for MIB and 4*7=28ms for SIB. The total gap time is 53ms, which results in 106 ACK/NACK lost. The HARQ requirement is 190-106=84. But [3] only count 1 additional SIB gap, which results in 92 ACK/NACK. The fact is 2 additional SIB gaps are needed, which results in 92-8=84 ACK/NACK
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