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1. Introduction

In RAN4#90, the RRM requirements for relaxed serving cell monitoring in Rel-16 eMTC were discussed, and following are captured in the approved WF [1].
	· The serving cell monitoring relaxation defined for Rel-15 NB-IoT can be used as a starting point for eMTC. RAN4 should analyze the difference between NB-IoT and eMTC before defining the requirements.


In this paper we will provide our views on the requirements for relaxed serving cell monitoring for Rel-16 eMTC.
2. Discussion
In Rel-15 NB-IoT, relaxed serving cell monitoring requirements are defined in section 4.6.2.1A and 4.6.2.3A of 36.133. The following are specified.

· Condition for entering the relaxed monitoring

· The relaxation factor

· Time period when UE shall not enter relaxed monitoring 
For NB-IoT, the condition for entering relaxation mode include

· Configuration of WUS

· Configuration of relaxation factor numDRX-CycleRelaxed
· Conditions for relaxed neighbour cell monitoring are met
· S-criterion is met in serving cell with 2dB margin
In our view, the entering condition can be re-used directly from NB-IoT for eMTC. WUS and relaxed neighbour cell monitoring are already supported in eMTC. What is missing is the configuration parameter of the relaxation factor. In NB-IoT, network can use numDRX-CycleRelaxed to control how often serving cell should be monitored in relaxation mode. We think the same control should be enabled for eMTC, and thus the parameter should be added in the WUS configuration. The margin in S-criterion is to ensure serving cell is in good condition, and we do not see strong reason to use a different value than 2dB for the margin.

One issue with current NB-IoT requirements is that the UE capability in WUS is not considered. In our view, the relaxation should not apply for UE incapable of WUS, since these UE will monitor every PO (every DRX cycle), so there is no power saving even the serving cell measurement requirements are relaxed. We have companion CR to address this issue in Rel-15 NB-IoT, and this should be also addressed in Rel-16 eMTC requirements.

Proposal 1: The condition for enabling relaxed serving cell monitoring is directly re-used from NB-IoT. UE WUS capability should be also considered. 
For NB-IoT, a relaxation factor N is used to define the requirements in relaxation mode. The requirements defined based on “DRX cycle” in normal monitoring mode is relaxed to be based on “N*DRX cycle”. Basically, UE is required to measure the serving cell at least once per DRX cycle in normal monitoring mode, and in relaxation mode, it is only required to measure serving cell every N*DRX cycle.
The relaxation factor is defined based on configuration parameter numDRX-CycleRelaxed and is depending on the DRX cycle. This is defined in Table 4.6.2.1A-1 and Table 4.6.2.1A-2 for DRX and eDRX. 
Table 4.6.2.1A-1: The relaxation factor N for a UE not configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	5.12
	Min(n , 2)

	10.24
	1

	NOTE:
n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].


Table 4.6.2.1A-2: The relaxation factor N for a UE configured with eDRX IDLE cycle

	DRX cycle length [s]
	Value

	
	5.12 ≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] 

	1.28
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	2.56
	N/A
	1
	Min(n , 2)
	Min(n , 4)

	5.12
	N/A
	N/A
	1
	Min(n , 2)

	10.24
	N/A
	N/A
	N/A
	1

	NOTE:
n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].


In our view, the same approach in defining the relaxation factor can be used. The DRX cycle in NB-IoT can be {1.28, 2.56, 5.12, 10.24}, and there is no relaxation when the largest DRX cycle is used, which means the maximum interval serving cell measurement is 10.24s. For eMTC the candidate DRX cycles are {0.32, 0.64, 1.28, 2.56}, it is a question whether the maximum serving cell measurement interval is 2.56s or 10.24s. In our view, the relaxation is based on the fact that UE mobility can work even configured with longest DRX cycle without relaxation, so the performance (or measurement interval) for the longest DRX cycle should not be relaxed further. Following this principle, 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}.
Proposal 2: 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}.
For NB-IoT, a time period T0 is defined where relaxed serving cell measurement is not allowed.
	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.

T0 = [N*DRX cycle] if the UE is not configured with eDRX_IDLE cycle where the value of N specified in Table 4.6.2.1A-1;

T0 = one eDRX IDLE cycle if the UE is configured with eDRX_IDLE cycle;


In our view, such a “guard period” is needed to ensure UE has stable mobility performance after transition, and same definition of T0 can be re-used for eMTC.
Proposal 3: Same time period of T0 as in NB-IoT is introduced where relaxed serving cell monitoring is not allowed.
3. Conclusions

In this paper we provided our views on RRM requirements on relaxed serving cell monitoring in Rel-16 eMTC.
Proposal 1: The condition for enabling relaxed serving cell monitoring is directly re-used from NB-IoT. UE WUS capability should be also considered.
Proposal 2: 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}.
Proposal 3: Same time period of T0 as in NB-IoT is introduced where relaxed serving cell monitoring is not allowed.
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