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1 Background
RAN4 informed RAN2 in an LS [1] about the need for RRC signalling to configure the percentage of gaps that the UE shall use for intra-frequency measurements (and the remaining percentage for inter-frequency measurements). The exact values for X will be defined in TS 36.133. During RAN2#87bis the corresponding draft CR to 36.331 was not treated [2] and also a clarification for FGI bit 25 was not treated [3]. 
RAN4 also informed RAN2 in an LS [4] about the measurement requirements that will be introduced for feMTC in REL-14. RAN2 is kindly requested to take this into account (and check that the measurement capabilities are in place). 

In this contribution these topics are discussed further, and a possible way forward is presented. 
2 Discussion
RAN4 status gap sharing
RAN4 discussed the gap sharing for feMTC [5], [6], [7], [8], [9] and is likely to agree on four code points (values (X)) in two separate tables for normal and enhanced coverage in TS 36.133, i.e. when configured with CE mode A or B. The values (X) for gap sharing have not been agreed yet, because the intra-frequency and inter-frequency measurements also need to include RSTD measurements:  
Proposal 1: Introduce four code-points in IE MeasConfig to configure the measurement gap sharing for BL UE in REL-14 when the UE is configured with CE mode A or CE mode B.
Proposal 2: For the semantics description of the four code-points refer to the relevant tables in 36.133. 

A CR to 36.331 is provided for discussion and agreement [10].
FGI bits
FGI 25 indicates whether the UE supports inter-frequency measurements: 
	Index of indicator (bit number)
	Definition

(description of the supported functionality, if indicator set to one)
	Notes
	If indicated "Yes" the feature shall be implemented and successfully tested for this version of the specification
	FDD/ TDD diff

	25
	- Inter-frequency measurements and reporting in E-UTRA connected mode

NOTE: The UE setting this bit to 1 and indicating support for FDD and TDD frequency bands in the UE capability signalling implements and is tested for FDD measurements while the UE is in TDD, and for TDD measurements while the UE is in FDD.
	- If a category M1 or M2 UE does not support this feature group, this bit shall be set to 0.
	Yes, unless UE only supports band 13
	No


In the “Notes” column it is described that a category M1 UE (REL-13) and M2 UE (REL-14) that do not support inter-frequency measurements shall set this bit to zero: 
Proposal 3: The Note for FGI 25 is kept in REL-13 because inter-frequency measurements are not supported for category M1 UE in REL-13.
In REL-14 the a category M1 or M2 UE can indicate support for inter-frequency measurements with UE capability ceMeasurements-r14. However a REL-14 UE also signals FGI 25, therefore it is proposed: 

Proposal 4: The Note for FGI 25 in REL-14 describes that a category M1 or M2 UE shall set this bit to 1 only if ceMeasurements-r14 is supported.
A CR to 36.331 is provided for discussion and agreement [11]. 

Measurement capabilities
RAN4 indicated to introduce the following measurement requirements for feMTC in REL-14 [4]: 

1. RAN4 assumes R14 Cat-M1/M2 and non-BL/CE UE support intra-frequency RSRP/RSRQ measurement in both IDLE and RRC_CONNECTED mode

2. RAN4 assumes R14 Cat-M1/M2 and non-BL/CE UE support inter-frequency RSRP/RSRQ measurement in both IDLE and RRC_CONNECTED mode 

3. RAN4 assumes R14 Cat-M1/M2 and non-BL/CE UE support positioning measurement for RAT-dependent methods  (e.g. OTDOA, E-CID) in RRC_CONNECTED mode only

a.  R14 Cat-M1 UE support positioning measurement for 1.4MHz

b.  R14 Cat-M2 UE support positioning measurement for 1.4MHz and 5MHz

 R14 non-BL/CE UE support positioning measurement for 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz and 20MHz

In this context the following observations can be made:

· Intra-frequency and inter-frequency RSRP measurements in Idle and Connected mode are already supported in REL-13

· The measurements listed in bullet 1 and 2 above are mandatory, while the measurements listed in bullet 3 are optional, i.e. dependent on the support positioning method of the UE. 

Concerning the UE measurement capabilities the following observations can be made:
· Measurement capabilities in Idle mode are not signaled (i.e. there is no need for the NW to know this)

· RAN2 introduced UE capability ceMeasurements-r14 for connected mode measurements in REL-14:
This field defines whether the UE supports intra-frequency RSRQ measurements and inter-frequency RSRP and RSRQ measurements in RRC_CONNECTED, as specified in TS 36.133 [16], TS 36.304 [14] and TS 36.331 [5]. In this release of specification, it is mandatory for UEs of Category M1 and M2 to support ceMeasurements-r14. A UE indicating support of ceMeasurements-r14 shall also indicate support of ce-ModeA-r13.

Proposal 5a: No RAN2 specification changes are needed for the RAN4 measurement requirements introduced in REL-14 for feMTC. 
Proposal 5b: RAN2 to discuss if LPP capability signalling changes are needed for the RAN4 positioning measurement requirements introduced in REL-14 for feMTC. 
3 Summary

Proposal 1: Introduce four code-points in IE MeasConfig to configure the measurement gap sharing for BL UE in REL-14 when the UE is configured with CE mode A or CE mode B.

Proposal 2: For the semantics description of the four code-points refer to the relevant tables in 36.133. 

Proposal 3: The Note for FGI 25 is kept in REL-13 because inter-frequency measurements are not supported for category M1 UE in REL-13.

Proposal 4: The Note for FGI 25 in REL-14 describes that a category M1 or M2 UE shall set this bit to 1 only if ceMeasurements-r14 is supported.

Proposal 5a: No RAN2 specification changes are needed for the RAN4 measurement requirements introduced in REL-14 for feMTC. 

Proposal 5b: RAN2 to discuss if LPP capability signalling changes are needed for the RAN4 positioning measurement requirements introduced in REL-14 for feMTC. 
4 References

[1] R2-1702480, LS on measurement gap sharing for feMTC intra- and inter-frequency measurement, RAN4, LS in, RAN2#87bis
[2] R2-1702968, Measurement gap sharing for FeMTC intra- and inter-frequency measurement, 
Huawei, CR 36.331, RAN2#87bis
[3] R2-1703165, Correction on support of inter-frequency measurement for eMTC UE, DOCOMO 
CR
36.331, RAN2#87bis
[4] R4-1704163, LS on measurement capability for R14 Cat-M1/M2 UE, LS out, To: RAN2, RAN4#82bis
[5] R4-1703122, Remaining issues on gap sharing for feMTC, Ericsson, DISC

[6] R4-1703717, Remaining issues for measurement gap sharing in feMTC, Nokia, DISC

[7] R4-1704266, Remaining issues on gap sharing for feMTC for CEModeA, Ericsson, CR 36.133

[8] R4-1704268, Remaining issues on gap sharing for feMTC for CEModeB, Ericsson, CR 36.133

[9] R4-1703718, CR on measurement gap sharing for feMTC, Nokia, CR 36.133
[10] R2-1705023, Configuration of measurement gap sharing in feMTC, Ericsson, CR 36.331, RAN2#98
[11] R2-1705024, Correction to FGI 25, Ericsson, Docomo, CR 36.331, RAN2#98
4

