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1 Introduction
Release 15 MTC work item includes following objective [1]:

	· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance


Work on this objective has resulted in improved MIB and SIB1-BR reception performance using cross-TTI combining method as described in [2]. Based on these results, the CGI reading requirements for category M1/M2 in CEModeB was improved. MIB and SIB1-BR are also used in other procedures such as cell re-selection, handover, RRC re-establishment etc. In this contribution, we discuss how the test cases can be improved taking into account these MIB and SIB1-BR improvements.
2 Discussion 

MIB and SIB1-BR are used in following RRM procedures as identified in [4]:

· Cell re-selection
· RRC re-establishment

· Handover

· RRC redirection

The delays are not explicitly stated in the core requirements, instead they are referred using a parameter TSI. The actual value of TSI is stated in the corresponding test cases. It was for this reason RAN4 decided not to introduce new RRM test cases to verify the enhanced MIB/SIB1-BR acquisition time, instead the agreement was to modify the value of test case delays. Below, we discuss how the test case delays can be modified.  
The MIB and SIB1-BR acquisition time in legacy MTC (i.e. without cross-TTI combining) was discussed in release 13 MTC and the delays, including the implementation margins, were summarized in [3], and reproduced below for convenient reading:

· Table 1: Summary of acquisition delays of system information

	Parameter
	Cat 0
	Cat M1 CE Mode A
	Cat M1 CE Mode B

	T_MIB
	50
	120
	2560

	T_SIB1-BR
	
	160
	2560

	T_SI for cell re-selection
	1280
	1280
	6400

	T_SI for CGI
	1280
	1280
	5120

	T_SI for RRC re-establishment
	1280
	1280
	6400

	NOTE 1:  The parameters T_MIB and T_SI are defined in TS 36.133

NOTE 2:  T_SI for CGI includes time to acquire MIB and SIB1-BR


The total CGI reading delay is 5120 ms which comprises 2560 ms for MIB and 2560 ms for SIB1-BR. This means 50% of the total delay accounts for MIB acquisition and remaining 50% for SIB1-BR acquisition. By applying the cross-TTI method, total CGI reading delay was improved from 5120 ms to 3200 ms in release 15. Following a similar approach and split, the MIB acquisition is 1600 ms and SIB1-BR acquisition delay is 1600 ms. Since these delays already include the implementation margins, we propose to shorten the test cases with the difference between the legacy and the enhanced delays, i.e. shorten the test cases that involve MIB and SIB1-BR with 960 ms each. 

Cell re-selection:
The cell re-selection delay to a newly detectable cell is expressed as: Tdetect,EUTRAN_Intra + TSI
The cell re-selection delay to an already detected cell is expressed as: Tevaluate,EUTRAN_Intra + TSI
TSI defines the time required for receiving all the relevant system information including MIB and SIB1-BR. 
Tdetect,EUTRAN_Intra and Tevaluate,EUTRAN_Intra are fixed and defined in section 4.2.2.11 in [5]. Only TSI is affected by the improved MIB and SIB1-BR delays. The legay TSI is defined as 6400 ms, and this can be reduced to 4480 ms ( 6400 ms – 960 ms – 960 ms).
· Proposal #1: TSI is for cell re-selection procedure in enhanced coverage for UE category M1/M2 is defined as 4480 ms.
RRC re-establishment:

The UE RRC re-establishment delay (TUE_re-establish_delay) is expressed as:
TUE_re-establish_delay = 50 ms + Nfreq* Tsearch + TSI-EUTRA-M1-CEModeB + TPRACH
Onlly TSI-EUTRA-M1-CEModeB is affected by the improved MIB and SIB1-BR acquisition delays. TSI-EUTRA-M1-CEModeB is time required for receiving all the relevant system information as defined in TS 36.331 for the target E-UTRAN FDD cell and is defined as 6400 ms in legacy. This can be reduced to 4480 ms ( 6400 ms – 960 ms – 960 ms).

· Proposal #2: TSI-EUTRA-M1-CEModeB is for cell RRC re-establishment procedure in CEModeB for UE category M1/M2 is defined as 4480 ms.

Handover:

The intra-frequency or inter-frequency handover delay for the case when the field sameSFN-Indication or mib-RepetitionStatus [2] is not included in the handover command is expressed as:
RRC procedure delay + Tinterrupt,where:

RRC procedure delay = 15 ms and is specified in clause 11.2 in TS 36.331 [2].

Tinterrupt = Tsearch + TMIB + TIU + 20 ms. 
As can be seen, the UE is required to acquire the MIB information of the target cell, TMIB. If a UE applies cross-TTI method to acquire the MIB, the MIB acquisition delay to 1600 ms, improvement of 960 ms compared to legacy delay. The total handover delay can therefore by reduced by same amount. 
· Proposal #3: Total handover delay is reduced by 960 ms due to improvement in MIB acquisition delay when applying cross-TTI decoding method.  
3 Conclusion
In this contribution, we provided our view on how to modify the existing RRM test cases that involve MIB/SIB1-BR acquisition by taking into account release 15 MIB/SIB1-BR enhancements. We have proposed to follow the approach used in legacy MTC to derive the MIB and SIB1-BR delays and modify the release 15 test case delays by the difference between the legacy delays and enhanced delays. Following this approach, we have made following proposals: 
· Proposal #1: TSI is for cell re-selection procedure in enhanced coverage for UE category M1/M2 is defined as 4480 ms.

· Proposal #2: TSI-EUTRA-M1-CEModeB is for cell RRC re-establishment procedure in CEModeB for UE category M1/M2 is defined as 4480 ms.

· Proposal #3: Total handover delay is reduced by 960 ms due to improvement in MIB acquisition delay when applying cross-TTI decoding method.  
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