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1 Introduction
RAN4 has been discussing RRM requirements for non-BL/CE UE for several meetings. It was agreed that in Rel-13 the Cat-M1 requirements apply to non-BL/CE UE, and in Rel-14 some enhanced RRM requirements are investigated. In this paper, we focus on SI reading requirements and related tests.  

In RAN4#83, a WF [1] regarding SI reading for non-BL/CE UE was agreed. The points are copied below. 

	· RAN4 will consider shortening the SI acquisition time testing requirement for non-BL CE Mode B UE assuming 2Rx in Rel-14. 

· RAN4 will consider how to clarify the SI acquisition time requirement for non-BL CE Mode B UE assuming 2Rx in Rel-14 in the core requirement.

· Companies are encouraged to propose the SI acquisition time for non-BL CE Mode B UE based on the practical simulation results in RAN4#84. 


In this paper, we will provide our views on SI reading requirements and related tests for non-BL/CE UE. 
2 Discussion 
The SI reading time, including MIB and SIB1-BR reading time, is involved in several RRM requirements, and the detailed list is given in Table 1.

Table 1: summary of Cat-M1 requirements involving SI reading

	Requirement
	Core requirement 
	Test requirement
	Value for CEModeA 
	Value for CEModeB 

	Paging interruption
	TSI-EUTRA-M1-NC is the time required for receiving all the relevant system information data, which include MIB and relavant SIB, according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for an E-UTRAN cell.
	TSI-EUTRA-M1-NC

Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 

	1280ms
(Test)
	6400ms
(Test)

	Handover
	Tinterrupt = Tsearch + TMIB + TIU + 20 ms
TMIB is the time required for acquiring the MIB information of the target cell.
	Tinterrupt = 120 + 35 ms in the test; Tinterrupt is defined in clause 5.5.2.1.2.
Tinterrupt = 2560ms + 35ms = 2595ms is defined in clause 5.6.2.1.2.
	120ms
(Test)
	2560ms
(Test)

	Re-establishment
	TSI: It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [2] for the target cell … includes the time to acquire the MIB and all the relevant SIBs of the target cell.


	TSI-EUTRA-M1-CEModeA = 1280 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target E-UTRAN FDD cell.
TSI-EUTRA-M1-CEModeB = 6400 ms; it is the time required for receiving all the relevant system information as defined in TS 36.331 for the target E-UTRAN FDD cell.

	1280ms
(Test)
	6400ms
(Test)

	CGI reading
	The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB and SIB1-BR messages according to clause 5.5.3.1 of TS 36.331 [2].

Tbasic_identify_CGI_Cat M1, intra = 5120 ms. This is the time period used in the above equation where the maximum allowed time for the UE to identify a new CGI of an E-UTRA cell is defined, provided that the E-UTRA cell has been already identified by the UE.
	Test requirement = RRC Procedure delay + 
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+ reporting delay = 15 + 5120 + 2ms from the start of T3

	N.A.
	5120ms
(Core and Test)

	Connection release with re-direction
	TSI-E-UTRA cat-M1: It is the time required for acquiring all the relevant system information (SI) of the target E-UTRA cell. If old E-UTRA serving cell, before the release of the RRC connection, provides the UE with the SI (including MIB and all relevant SIBs) of the target E-UTRA cell, then TSI-E-UTRA FDD = 0 ms. The value of TSI-E-UTRA cat-M1 depends on the repetitions of PBCH and PDSCH used in the target cell.
	N.A.
	N.A.
	N.A.


Since there is clear performance difference in SI reading time by using 2Rx as shown in [1], and considering the fact that SI reading delay is a concern from mobility performance point of view, we think it is necessary to enhance the SI reading time for non-BL/CE UE in Rel-14. This means non-BL/CE UE is assumed to use 2Rx for SI reading.

From Table 1, it can be seen that for the requirements of Paging interruption, Handover, Re-establishment and Connection release with re-direction, the exact values for SI reading is only specified as the testing requirement in test cases. In our understanding, for core requirements a general statement should be added that non-BL/CE shall be able to achieve shorter SI reading delay with 2Rx. For the related test cases, in order to minimize the specification efforts, there may be no need to define new test cases, but new test requirements can be added for non-BL/CE UE in the current Cat-M1 test cases.    
Proposal 1: For Paging interruption, Handover, Re-establishment and Connection release with re-direction, 
· For core requirements, a general statement should be added to current Cat-M1 requirements that non-BL/CE shall be able to achieve shorter SI reading delay with 2Rx.
· For test cases, new test requirements should be added for non-BL/CE UE in the current Cat-M1 test cases with reduce SI reading delay.

For the requirement of CGI reading, the SI reading time is specified in both core and test requirements. In such as case, the current Cat-M1 core requirements cannot apply to non-BL/CE UE, so new core requirements for non-BL/CE UE should be specified. For test cases, we do not have strong view whether to create new test cases or to add test requirement for non-BL/CE UE to the current Cat-M1 test cases, but we slightly prefer the latter approach since the difference in the test cases is rather small. 
Proposal 2: For CGI reading, 
· For core requirements, new core requirements should be specified for non-BL/CE UE with shorter SI reading delay.
· For test cases, new test requirements should be added for non-BL/CE UE in the current Cat-M1 test cases with reduce SI reading delay.

On the exact SI reading delay for non-BL/CE UE, our simulation results are provided in [2] and has been captured in [1]. They can be taken into account when determining the final numbers.
3 Conclusions 

In this paper, we provided our views on how to capture the reduced SI reading delay for non-BL/CE UE with current Cat-M1 requirements and test cases. Specifically, we have the following observations and proposals.

Proposal 1: For Paging interruption, Handover, Re-establishment and Connection release with re-direction, 

· For core requirements, a general statement should be added to current Cat-M1 requirements that non-BL/CE shall be able to achieve shorter SI reading delay with 2Rx.

· For test cases, new test requirements should be added for non-BL/CE UE in the current Cat-M1 test cases with reduce SI reading delay.

Proposal 2: For CGI reading, 
· For core requirements, new core requirements should be specified for non-BL/CE UE with shorter SI reading delay.
· For test cases, new test requirements should be added for non-BL/CE UE in the current Cat-M1 test cases with reduce SI reading delay.
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