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1 Introduction
Rel-15 WI “Even further enhanced MTC for LTE” [1] was approved in RAN#75 and has already started in RAN1. According to the latest TU allocation, the WI core part will start in RAN4 from RAN4#84. The WI includes many objectives that may have RAN4 RRM impacts.

In this paper, we will provide our initial views on the potential RRM impacts due to efeMTC. 
2 Discussion 
In this paper we will list those objectives in [1] that we consider will have RAN4 RRM impacts, and for each of them we will provide our initial view on their respective impact.  
	· Support higher UE velocity [RAN4 lead, RAN2]
· Specify support in CE mode A for higher velocities (e.g. [200] km/h) without physical layer changes.


From RRM point of view, there may be not too much work to support CEModeA UE with 200km/h velocity. In current 36.133, the UE requirements on cell identification delay and measurement delay are quite similar to those for normal UE. For example, for non-DRX requirements, the cell identification delay is as minimum 1.44s and measurement delay 480ms with Gap Pattern#0, while the legacy requirements for cell identification delay and measurement delay are 800ms and 200ms, respectively. The difference is not that much, and considering we can already support 350km/h velocity with legacy requirements, we do not see a strong need to enhance the requirements for CEModeA. 
For BL/UE, intra-frequency measurement is done with gaps, so when inter-frequency measurement is configured, the gap will be shared and the measurement delay may be scaled. In this case, the performance gap compared to legacy requirements may be larger, but since inter-frequency mobility is not the main target for high speed scenario, so it can be up to network to decide if inter-frequency measurement is to be configured or not.

Observation 1: If measurement requirements for CEModeA is to be enhanced for high velocity, justification needs to be identified. 

On the other hand, RAN4 and RAN2 may need to discuss how to handle the high velocity UE in Idle mode or in CEModeB. This part is not clear from the WID, and we think this should be clarified during the WI since a high velocity UE cannot be always in CEModeA. For example, the requirements current cell identification and measurement delay for CEModeB can be up to 320.8s and 800ms, thus cannot support velocity as 200km/h, so what would be the network and UE behaviour should be discussed. 
Observation 2: RAN4 and RAN2 need to discuss how to handle high velocity UE in Idle mode or in CEModeB.
	· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance


The problem with long system acquisition time has been identified in RAN4 in Rel-13. The objective was discussed in RAN1 and the candidate techniques are captured in the LS [3]. The techniques will be further analysed by RAN1, RAN2 and RAN4. Here we will not discuss the details, but if some techniques are introduced, we believe RAN4 should capture the reduced system acquisition time as performance or test requirements. 

Observation 3: If techniques for reducing system acquisition time is agreed in RAN1/2, RAN4 should capture the reduced system acquisition time as performance or test requirements.  
	· Power consumption reduction for physical channels [RAN1 lead, RAN2, RAN4]
· Study and, if found beneficial for idle mode paging and/or connected mode DRX, specify physical signal/channel that can be efficiently decoded or detected prior to decoding the physical downlink control/data channel.


It is agreed in RAN1#89 that “A physical signal/channel indicating whether the UE needs to decode subsequent physical channel(s) is introduced, at least for idle mode paging” and “FFS whether synchronization to the camped-on cell is assumed for detecting/decoding WUS/GTS, depending on the (e)DRX cycle length”. RAN1 will discuss the detailed design of the signal/channel, but once completed, RAN4 will need to consider what kind of requirements are needed. For example, such signal/channel should be detected one-shot without combining across different paging occasions and/or DRX On-durations, so one may consider the requirement on the detection rate as needed instead of current detection delay requirement. 
Observation 4: RAN4 needs to discuss what requirements are needed for “physical signal/channel indicating whether the UE needs to decode subsequent physical channel(s)” after RAN1 completes the design.
	· Relaxed monitoring for cell reselection [RAN2 lead, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration.

· Support efficient transition between CE mode and non-CE for non-BL UE [RAN2 lead]
· Enable CE mode operation (i.e., narrowband/wideband) for power saving purposes.
· This work is started after RAN#76 if the work is not completed already in Rel-14.


These two objectives are both are UE power saving. For “Relaxed monitoring for cell reselection”, RAN4 needs to wait for RAN2 input before starting the work. For “Support efficient transition between CE mode and non-CE for non-BL UE”, our understanding is that a non-BL UE can already work in CE mode which is narrow band mode, and RAN4 has agreed that RRM requirements defined for BL UE will apply to non-BL UE when in CE mode, except for some possible enhancement for 2Rx. In this sense, this objective is already supported in RAN4, unless some other transition between CE mode and non-CE is defined, in which case RAN4 may need to define some requirements, but so far RAN4 has to wait for RAN2 input.
Observation 5: RAN4 needs to wait for RAN2 inputs before starting working on “Relaxed monitoring for cell reselection” and “Support efficient transition between CE mode and non-CE for non-BL UE”.

	· Introduce capability signaling for support for CRS muting outside BL UE narrowband/wideband [RAN1 lead, RAN2, RAN4]
· Enable BL UE to optionally indicate that it does not rely on CRS outside its narrowband/wideband +/- X PRBs, where X is determined by RAN1 and RAN4.


CRS muting has also been discussed in RAN1, and some questions are already sent to RAN4 in [3] in RAN1#88bis. We have separate paper to address the detailed discussion. 
3 Conclusions 

In this paper, we provided our initial views on the potential RRM impacts due to efeMTC.

Observation 1: If measurement requirements for CEModeA is to be enhanced for high velocity, justification needs to be identified. 

Observation 2: RAN4 and RAN2 need to discuss how to handle high velocity UE in Idle mode or in CEModeB.

Observation 3: If techniques for reducing system acquisition time is agreed in RAN1/2, RAN4 should capture the reduced system acquisition time as performance or test requirements.
Observation 4: RAN4 needs to discuss what requirements are needed for “physical signal/channel indicating whether the UE needs to decode subsequent physical channel(s)” after RAN1 completes the design.

Observation 5: RAN4 needs to wait for RAN2 inputs before starting working on “Relaxed monitoring for cell reselection” and “Support efficient transition between CE mode and non-CE for non-BL UE”.
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