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Discussion
1. Introduction
There are viable MTC use cases where the devices are stationary and therefore mobility procedures do not have to be supported. We believe it is possible that initial deployments with Cat.M1 devices are to only address these use cases. It is then necessary to address the possible scenario where any connected mode mobility procedures cannot be IOT-ed before such initial deployments.
Due to low power nature of MTC devices, the operator would avoid involving those devices in the SON or MDT campaign. Likewise IOT for those features may be omitted. However successful IOT for some ANR procedures are (conditionally) mandatory in the current specification.
2. Discussion
2.1. Mobility procedures
The existing release-8 FGIs largely covers the connected mode mobility and related procedures, such as handover, measurement and reporting. There are however the following shortcomings when it comes to trying to address the lack of IOT opportunities for mobility procedures for MTC devices.
1. No FGI corresponding to intra-frequency handover
2. No FGI corresponding to event A3.
3. Successful IOT for some features related to mobility procedures are (conditionally) mandatory.
For the first and second items, we propose to introduce an additional IOT bit for each item.
Proposal 1:  Introduce a new IOT bit for intra-frequency handover.
Proposal 2:
Introduce a new IOT bit for measurement reporting event A3.
The third item corresponds to the following FGIs [1]. We propose to change the conditions highlighted in yellow so that they are not applicable to Cat.M1 UEs.
	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

	8
	- EUTRA RRC_CONNECTED to UTRA FDD or UTRA TDD CELL_DCH PS handover, if the UE supports either only UTRAN FDD or only UTRAN TDD

- EUTRA RRC_CONNECTED to UTRA FDD CELL_DCH PS handover, if the UE supports both UTRAN FDD and UTRAN TDD
	- can only be set to 1 if the UE has set bit number 22 to 1
	Yes for FDD, if UE supports UTRA FDD
	Yes

	13
	- Inter-frequency handover (within FDD or TDD)
	- can only be set to 1 if the UE has set bit number 25 to 1
	Yes, unless UE only supports band 13
	No

	14
	- Measurement reporting event: Event A4 – Neighbour > threshold

- Measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
	
	Yes
	No

	15
	- Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD or UTRAN TDD, if the UE supports either only UTRAN FDD or only UTRAN TDD and has set bit number 22 to 1

- Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD or UTRAN TDD, if the UE supports both UTRAN FDD and UTRAN TDD and has set bit number 22 or 39 to 1, respectively

- Measurement reporting event: Event B1 – Neighbour > threshold for GERAN, 1xRTT or HRPD, if the UE has set bit number 23, 24 or 26 to 1, respectively
	- can only be set to 1 if the UE has set at least one of the bit number 22, 23, 24, 26 or 39 to 1.

- even if the UE sets bits 41, it shall still set bit 15 to 1 if measurement reporting event B1 is tested for all RATs supported by UE
	Yes for FDD, if UE supports only UTRAN FDD and does not support UTRAN TDD or GERAN or 1xRTT or HRPD
	Yes

	16
	- Intra-frequency periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells
- Inter-frequency periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells, if the UE has set bit number 25 to 1

- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells for UTRAN FDD or UTRAN TDD, if the UE supports either only UTRAN FDD or only UTRAN TDD and has set bit number 22 to 1

- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells for UTRAN FDD or UTRAN TDD, if the UE supports both UTRAN FDD and UTRAN TDD and has set bit number 22 or 39 to 1, respectively

- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells for GERAN, 1xRTT or HRPD, if the UE has set bit number 23, 24 or 26 to 1, respectively.

NOTE: Event triggered periodical reporting (i.e., with triggerType set to event and with reportAmount > 1) is a mandatory functionality of event triggered reporting and therefore not the subject of this bit.
	
	Yes
	No

	22
	- UTRAN FDD or UTRAN TDD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode, if the UE supports either only UTRAN FDD or only UTRAN TDD

- UTRAN FDD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode, if the UE supports both UTRAN FDD and UTRAN TDD
	
	Yes for FDD, if UE supports UTRA FDD
	Yes

	24
	- 1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	
	Yes for FDD, if UE supports enhanced 1xRTT CSFB for FDD

Yes for TDD, if UE supports enhanced 1xRTT CSFB for TDD
	Yes

	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.
	
	Yes, unless UE only supports band 13
	No

	26
	- HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode
	
	Yes for FDD, if UE supports HRPD
	Yes

	27
	- EUTRA RRC_CONNECTED to UTRA FDD or UTRA TDD CELL_DCH CS handover, if the UE supports either only UTRAN FDD or only UTRAN TDD

- EUTRA RRC_CONNECTED to UTRA FDD CELL_DCH CS handover, if the UE supports both UTRAN FDD and UTRAN TDD
	- related to SR-VCC

- can only be set to 1 if the UE has set bit number 8 to 1 and supports SR-VCC from EUTRA defined in TS 24.008 [49]
	Yes for FDD, if UE supports VoLTE and UTRA FDD
	Yes

	41
	Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD, if the UE supports UTRAN FDD and has set bit number 22 to 1
	
	Yes for FDD, unless UE has set bit number 15 to 1
	Yes


Proposal 3:  Change the “mandatory” conditions of FGI#8, 13, 14, 15, 22, 24, 25. 26 .27 and 41 so that they are not applicable to Cat.M1 UEs.
We consider that the serving “cell” measurement and reporting may be necessary for the network to monitor the serving link reception level and quality. We therefore do not propose additional FGIs for event A1 and event A2. Such network also may support the periodical measurement reporting for the serving cell without neighbour cell measurement and reporting (i.e. no measurement gap configured). It can be considered to introduce an additional IOT bit corresponding to the serving cell periodical measurement reporting.

Proposal 4:  Discuss the need of an additional IOT bit for the serving cell periodical measurement reporting.

2.2. SON-ANR

We do not think the following ANR features are essential to be supported by MTC devices and successful IOT should not be mandated.
	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

	17
	Intra-frequency ANR features including:

- Intra-frequency periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells
- Intra-frequency periodical measurement reporting where triggerType is set to periodical and purpose is set to reportCGI
	- can only be set to 1 if the UE has set bit number 5 to 1.
	Yes
	No

	18
	Inter-frequency ANR features including:

- Inter-frequency periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells
- Inter-frequency periodical measurement reporting where triggerType is set to periodical and purpose is set to reportCGI
	- can only be set to 1 if the UE has set bit number 5 and bit number 25 to 1.
	Yes, unless UE only supports band 13
	No


Proposal 5:  Change the “mandatory” conditions of FGI#17 and 18 so that they are not applicable to Cat.M1 UEs.
3. Conclusion
Due to the nature of MTC devices and deployment scenario, IOT opportunity for some features are expected to be limited compared to that of normal devices. In this document we proposed the following in order to allow the industry to be able to introduce Cat.M1 devices into the market without having to conduct unnecessary IOTs.
Proposal 1:  Introduce a new IOT bit for intra-frequency handover
Proposal 2:
Introduce a new IOT bit for measurement reporting event A3.
Proposal 3:  Change the “mandatory” conditions of FGI#8, 13, 14, 15, 22, 24, 25. 26 .27 and 41 so that they are not applicable to Cat.M1 UEs.
Proposal 4:  Discuss the need of an additional IOT bit for the serving cell periodical measurement reporting.
Proposal 5:  Change the “mandatory” conditions of FGI#17 and 18 so that they are not applicable to Cat.M1 UEs.
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