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1 Introduction

The release 16 work item on MTC enhancements for LTE includes several objectives that requires RAN4 work. One such objective is following is related to measurement relaxation, see below [1]: 
	Mobility Enhancement:

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

· 


In this contribution, we discuss the whether measurement relaxation is feasible, and the associated criteria to enable relaxation. 
2 Discussions 
2.1 Background

According to current specification, cat-M is required to perform RSRP/RSRQ measurement on the serving cell and evaluate the cell selection criterion at least every DRX cycle, see below [2].

	“The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least every DRX cycle.”


The WUS signal can have different mappings. One type of mapping is 1x1, which means there is a WUS signal transmitted prior to each paging occasion (PO). Another type of mapping is 1xN, which means one WUS signal is related to multiple POs. This mapping is not aligned with current UE behaviour in IDLE mode which requires the UE to perform measurement and evaluate the serving cell criteria at least every DRX cycle. This can in contrast to the original intention of WUS to enable power saving. 

In next section, we discuss feasibility of relaxing the serving cell measurements and align the UE behaviour with WUS.

2.2 Discussions
According to WID [1], the relaxation of serving cell RRM measurements shall apply to UEs which are using wake-up signal(WUS). It is recalled that WUS was introduced for MTC in release 15, and WUS maintenance work to specify the minimum number of repetitions to successfully decode WUS is on-going. 
It is further recalled that support for serving cell RRM measurement relaxation was introduced for NB-IoT UEs in release 15 with similar objective. The criteria for entering the relaxed measurement mode was defined as follows [2]:
	-
WUS has been configured in the serving NB-IoT cell using WUS-Config-NB-r15, and
-
The serving cell measurement relaxation is signalled as n by the network using numDRX-CycleRelaxed-r15, and

-
WUS has been configured in the serving NB-IoT cell using IE WUS-Config-NB [2], and
-
Serving cell S criteria is met with at least [2] dB margin.

-
the relaxed monitoring criteria for neighbour cells in TS 36.304 [1] clause 5.2.4.12.1 is fulfilled, and


Moreover, the UE is allowed to switch between the relaxed measurement mode and normal mode after following occasions [2]:

	The UE shall further meet the requirements in section 4.6.2.1 during time period T0 after following occasions:

-
after the end of reception of latest paging message, or

-
from the moment UE has switched from RRC_CONNECTED state to RRC_IDLE state.


Most of the work done for wake-up signal is common for both MTC and NB-IoT in all working groups, e.g. the physical layer design and signalling aspects are common. The RAN4 requirements being specified are also well aligned between MTC and NB-IoT. Likewise, the relaxed monitoring procedure defined in [3] is also common for MTC and NB-IoT.
· Observation: There is a lot commonality between NB-IOT and MTC in terms of WUS, UE measurement procedure and relaxed neighbour cell rules.
Given the above commonality in WUS and relaxed measurement procedure between MTC and NB-IoT, it is reasonable to also reuse the NB-IoT serving cell measurement relaxation requirements for MTC. The criteria for enabling the relaxation and the transition criteria can be reused directly, but some editorial work is necessary.

· Proposal: Existing NB-IoT serving cell measurement relaxation requirements are reused for Release 16 MTC.
3 Summary 
In this contribution we have discussed serving cell measurement relaxation requirements for release 16 MTC. We have observed a lot commonality between MTC and NB-IoT in this area, and therefore find it reasonable to reuse the existing NB-IoT serving cell measurement relaxation requirements for MTC.
· Observation: There is a lot commonality between NB-IOT and MTC in terms of WUS, UE measurement procedure and relaxed neighbour cell rules.

· Proposal: Existing NB-IoT serving cell measurement relaxation requirements are reused for Release 16 MTC.
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