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1. Introduction

In RAN#80, a new WI [1] for Rel-16 eMTC enhancement was approved. RAN4#90 is the first meeting for RRM related work. In this paper, we will provide our initial analysis on the potential RRM impacts for the following objective.
	Mobility Enhancement:

· Consider improving the DL RSRP and, if needed, RSRQ measurement accuracy, through use of RSS [RAN1, RAN4, RAN2]

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


2. Discussion
2.1. RSS based RSRP/RSRQ measurement
RAN1 has discussed the feasibility and design of RSRP/RSRQ measurement based on RSS. In RAN4#94bis, an LS [2] was sent to RAN4 with the following information.

	RAN1 has further made the following agreements regarding the above objective.

RAN1 #94:

Agreement

From RAN1 perspective, it is feasible to use RSS for measuring RSRP for cells at least for IDLE mode mobility

RAN1 to identify the related parameters in the next RAN1 meeting
RAN1 #94bis:

Agreement 

In using RSS for measuring RSRP of neighbour cells, the following parameters are signalled to the UE for each cell:

· ce-rss-periodicity-config: RSS periodicity {160, 320, 640, 1280} ms

· ce-rss-duration-config : RSS duration {8, 16, 32, 40} subframes

· ce-rss-freqPos-config: RSS frequency location (lowest physical resource block number)

· ce-rss-timeOffset-config: RSS time offset in number of radio frames

· ce-rss-powerBoost-config : RSS power offset relative to LTE CRS {0, 3, 4.8, 6} dB

Agreement

The parameters related in the use of RSS for measuring RSRP of cells are signalled in the SI.
RAN1 respectfully asks RAN4 to evaluate the benefits and feasibility of using RSS for RSRP measurements compared to using LTE CRS. RAN1 also asks RAN4 to assess the benefits and feasibility of linking RSS to CRS for measurement purposes.


RSS was introduced in Rel-15 eMTC, with the motivation to enable UE to faster re-synchronize (than with normal PSS/SSS with 5ms periodicity) in idle mode. It has the following characteristics:

· BW: 2 PRBs

· Time/frequency resource: 11 full symbols within per subframe per PRB

· Duration: {8, 16, 32, 40} subframes

· Period: {160, 320, 640, 1280} ms

RAN1 has concluded the RSRP/RSRQ measurement based on RSS is feasible. In our view, there seems to be no feasibility issue from RAN4 perspective, as technically it is feasible for UE to use RS to do the measurement. On the other hand, RAN4 needs to understand the benefit before defining any requirement, so some analysis are needed with simulation.

In particular, some aspects should be considered in the evaluation:

· The measurement BW. RSS is transmitted in 2 PRBs, and it means the measurement may be more hevily impacted by the selectivity of the channel in frequency domain. The measurement BW of CRs based RSRP is 6 PRBs. We think it is reasonable to use 6 PRBs as the measurement BW when evaluating the performance of the RSS based measurement. 
· The measurement period. The smallest period of RSS is 160ms, which is much larger than CRS (1ms), so whether time domain averaging is assumed for measurement needs to be discussed. Considering there is many resources per RSS period, single shot measurement can be evaluated. Of course, the selectivity of the channel in time domain also needs to be considered.

· Time/frequency error. As the RSS is originally designed for synchronization, it may be the case that when UE measures the RSS, the time/frequency error is larger than assumed for CRS based measurement. 
Proposal 1: RAN4 should evaluate the performance of RSS based RSRP/RSRQ measurement. The following aspects need to be considered in the evaluation assumption.

· Measurement BW

· Measurement period 

· Time/frequency error

2.2. Relaxed serving cell measurement requirements 

In Rel-15 NB-IoT, the relaxation of serving cell measurement was defined in RAN4, as captured in section 4.6.2.1A and 4.6.2.3.A. The basic principle is that when certain conditions as below as met, UE could monitor the serving cell every N DRX cycle, as compared to every one DRX cycle in normal serving cell
· WUS is enabled in the serving cell

· Relaxed serving cell measurement is enabled 

· Relaxed monitoring criteria for neighbour cells are met
· Serving cell meeting the S criterion with 2dB margin

In our view, the same principle can be used as a starting point for eMTC. Of course, RAN4 has to further analyze the benefit in power saving and the impact to mobility performance for eMTC UE, with the difference between eMTC and NB-IoT being taken into account.
Proposal 2: 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.
3. Conclusions

In this paper we provided our initial views on the potential RRM impacts due to mobility enhancement in Rel-16 eMTC.
Proposal 1: RAN4 should evaluate the performance of RSS based RSRP/RSRQ measurement. The following aspects need to be considered in the evaluation assumption.

· Measurement BW

· Measurement period 

· Time/frequency error

Proposal 2: 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.
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