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Introduction
RAN#80 approved a Rel-16 WI on “Additional MTC enhancements for LTE” [1][2] specifying a number of areas to investigate, and if possible, specify improvements. Of interest for this paper is: 

	
Mobility Enhancement:
· Specify relaxation of RRM measurements for serving cell for UEs using WUS for at least low mobility UEs [RAN4, RAN2]




Rules for relaxed measurement (NB-IoT and LTE-M) and wake-up signaling (NB-IoT) were agreed in Rel-15 and have been discussed by RAN4 in the latest meetings. Now there is a way-forward document in RAN4 that outline how to provide relaxation for LTE-M. In this paper we investigate RAN2 changes needed to provide support for LTE-M.

[bookmark: _Ref178064866]Discussion
As a very short background: in Rel-15 two different features wake-up signalling (WUS) and relaxed RRM monitoring were agreed for NB-IoT; both added to reduce UE power consumption by limiting the time that a UE has to be prepared to receive data. The relaxed monitoring agreed for NB-IoT provides a means to reduce power consumption. This works so that a UE operating WUS is allowed to only provide RRM measurements once every N DRX cycles, where N is configurable. The feature naturally works best for stationary UEs. The network enables/disables the feature. WUS can be enabled by the network even though the RRM measurement relaxation is disabled.
As stated in the WID, the idea is to provide similar functionality for LTE-M. So far, the main part of discussions has been in RAN4. However, as of last meeting this is now more of RAN2 issue as RAN4 in a way-forward document [2] concluded that:
· For relaxed serving cell monitoring
· The condition for enabling relaxed serving cell monitoring is directly re-used from NB-IoT. The relaxation factor for eMTC can be defined in the same way as NB-IoT by replacing DRX cycle length {1.28, 2.56, 5.12, 10.24} with {0.32, 0.64, 1.28, 2.56}.
The relaxation factor numDRX-CyclesRelaxed for NB-IoT is defined in WUS-config-NB field description in TS 36.331:
numDRX-CyclesRelaxed
Maximum number of consecutive DRX cycles during which the UE can use WUS for synchronisation and skip serving cell measurements, see TS 36.213 [23]. Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on. The actual duration during which the UE can skip serving cell measurements is: numDRX-CyclesRelaxed = Min (signaled value x Paging Cycle, 10.24s), where Paging Cycle:is the value of defaultPagingCycle field in SystemInformationBlockType2-NB.
[bookmark: _GoBack]There seems to be some inconsistencies and typos in the field description for NB-IoT which we propose to fix in the text proposal in Section 3. Therefore, we propose the following:
Add functionality for relaxed monitoring for eMTC re-using the functionality already in place for NB-IoT, i.e. a parameter for relaxation numDRX-CyclesRelaxed-r16.            
Re-use the calculation for relaxation duration, but where values for Paging Cycle are {0.32, 0.64, 1.28, 2.56}.
Adopt the text proposal in Section 3. 

[bookmark: _Ref189046994]Text Proposal for TS 36.331
 [36.331]
[bookmark: _Toc535571623]6.3.2	Radio resource control information elements
[text omitted]
[bookmark: _Toc535571669]–	RadioResourceConfigCommon
The IE RadioResourceConfigCommonSIB and IE RadioResourceConfigCommon are used to specify common radio resource configurations in the system information and in the mobility control information, respectively, e.g., the random access parameters and the static physical layer parameters.
RadioResourceConfigCommon information element
-- ASN1START

RadioResourceConfigCommonSIB ::=	SEQUENCE {
	rach-ConfigCommon					RACH-ConfigCommon,
	bcch-Config						BCCH-Config,
	pcch-Config						PCCH-Config,
	prach-Config						PRACH-ConfigSIB,
	pdsch-ConfigCommon					PDSCH-ConfigCommon,
	pusch-ConfigCommon					PUSCH-ConfigCommon,
	pucch-ConfigCommon					PUCCH-ConfigCommon,
[bookmark: OLE_LINK54][bookmark: OLE_LINK55]	soundingRS-UL-ConfigCommon			SoundingRS-UL-ConfigCommon,
	uplinkPowerControlCommon			UplinkPowerControlCommon,
	ul-CyclicPrefixLength				UL-CyclicPrefixLength,
	...,
	[[	uplinkPowerControlCommon-v1020	UplinkPowerControlCommon-v1020		OPTIONAL	-- Need OR
	]],
	[[	rach-ConfigCommon-v1250			RACH-ConfigCommon-v1250				OPTIONAL	-- Need OR
	]],
	[[	pusch-ConfigCommon-v1270		PUSCH-ConfigCommon-v1270			OPTIONAL	-- Need OR
	]],
	[[	bcch-Config-v1310				BCCH-Config-v1310					OPTIONAL,	-- Need OR
		pcch-Config-v1310				PCCH-Config-v1310					OPTIONAL,	-- Need OR
		freqHoppingParameters-r13		FreqHoppingParameters-r13			OPTIONAL,	-- Need OR
		pdsch-ConfigCommon-v1310		PDSCH-ConfigCommon-v1310			OPTIONAL,	-- Need OR
		pusch-ConfigCommon-v1310		PUSCH-ConfigCommon-v1310			OPTIONAL,	-- Need OR
		prach-ConfigCommon-v1310		PRACH-ConfigSIB-v1310				OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1310		PUCCH-ConfigCommon-v1310			OPTIONAL	-- Need OR
	]],
	[[	highSpeedConfig-r14				HighSpeedConfig-r14					OPTIONAL,	-- Need OR
		prach-Config-v1430				PRACH-Config-v1430					OPTIONAL,	-- Need OR
		pucch-ConfigCommon-v1430		PUCCH-ConfigCommon-v1430			OPTIONAL	-- Need OR
	]],
	[[	prach-Config-v1530				PRACH-ConfigSIB-v1530				OPTIONAL,	-- Cond EDT
		ce-RSS-Config-r15				RSS-Config-r15						OPTIONAL,	-- Need OR
		wus-Config-r15 					WUS-Config-r15						OPTIONAL,	-- Need OR
		highSpeedConfig-v1530			HighSpeedConfig-v1530				OPTIONAL	-- Need OR
	]],
	[[	uplinkPowerControlCommon-v1540	UplinkPowerControlCommon-v1530		OPTIONAL	-- Need OR
	]]
	[[  numDRX-CyclesRelaxed-r16			ENUMERATED {n1, n2, n4, n8},	OPTIONAL	-- Need OR 
	]],

}

<text omitted>

	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell
The UE requirements related to additionalSpectrumEmissionSCell are defined in TS 36.101 [42]. E-UTRAN configures the same value in additionalSpectrumEmissionSCell for all SCell(s) of the same band with UL configured. The additionalSpectrumEmissionSCell is applicable for all serving cells (including PCell) of the same band with UL configured.

	defaultPagingCycle
Default paging cycle, used to derive 'T' in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	harq-ReferenceConfig
Indicates UL/ DL configuration used as the DL HARQ reference configuration for this serving cell. Value sa2 corresponds to Configuration2, sa4 to Configuration4 etc, as specified in TS 36.211 [21], table 4.2-2. E-UTRAN configures the same value for all serving cells residing on same frequency band.

	highSpeedEnhancedMeasFlag
If the field is present, the UE shall apply the high speed measurement enhancements as specified in TS 36.133 [16].

	highSpeedEnhancedDemodulationFlag
If the field is present, the UE shall apply the advanced receiver in SFN scenario as specified in TS 36.101 [6].

	highSpeedMeasGapCE-ModeA
If the field is present, the UE in CE mode A shall apply the measurement gap sharing table associated with high-velocity scenario for measurements, as specified in TS 36.133 [16].

	interval-DLHoppingConfigCommonModeX
Number of consecutive absolute subframes over which MPDCCH or PDSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	interval-ULHoppingConfigCommonModeX
Number of consecutive absolute subframes over which PUCCH or PUSCH for CE mode X stays at the same narrowband before hopping to another narrowband. For interval-FDD, int1 corresponds to 1 subframe, int2 corresponds to 2 subframes, and so on. For interval-TDD, int1 corresponds to 1 subframe, int5 corresponds to 5 subframes, and so on.

	modificationPeriodCoeff
Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8, n16 corresponds to value 16, and n64 corresponds to value 64.

	mpdcch-NumRepetition-Paging
Maximum number of repetitions for MPDCCH common search space (CSS) for paging, see TS 36.211 [21].

	mpdcch-pdsch-HoppingOffset
Parameter: , see TS 36.211 [21], clause 6.4.1.

	mpdcch-pdsch-HoppingNB
The number of narrowbands for MPDCCH/PDSCH frequency hopping. Value nb2 corresponds to 2 narrowbands and value nb4 corresponds to 4 narrowbands.

	nB
Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on. In case nB-v1310 is signalled, the UE shall ignore nB (i.e. without suffix). EUTRAN configures nB-v1310 only in the BR version of SI message.

	numDRX-CyclesRelaxed
Maximum number of consecutive DRX cycles during which the UE can use WUS for synchronisation and skip serving cell measurements, see TS 36.213 [23]. Value n1 corresponds to 1 DRX cycle, value n2 corresponds to 2 DRX cycles and so on. The actual duration during which the UE can skip serving cell measurements is Min(signaled value x Paging Cycle, 10.24s), where Paging Cycle is the value of defaultPagingCycle field in SystemInformationBlockType2.

	paging-narrowBands
Number of narrowbands used for paging, see TS 36.304 [4], TS 36.212 [22] and TS 36.213 [23].


<text omitted>

–

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Add functionality for relaxed monitoring for eMTC re-using the functionality already in place for NB-IoT, i.e. a parameter for relaxation numDRX-CyclesRelaxed-r16.            
Proposal 2	Re-use the calculation for relaxation duration, but where values for Paging Cycle are {0.32, 0.64, 1.28, 2.56}.
Proposal 3	Adopt the text proposal in Section 3.
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