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1 Introduction
RAN4 provided reply LS in [1] to address RSRP measurement accuracy issue raised in RAN1 LS [2]. In the reply LS, it gave the following information:

	…RAN4 has studied RRM measurement accuracy under enhanced coverage further using different techniques to improve the accuracy further. Based on the simulation results and analysis following conclusions regarding RRM measurements for Rel-13 low complexity UEs has been reached:

•
RRM measurements accuracy requirements are defined in TS 36.133 for AWGN conditions.

•
RRM measurement accuracy requirements under enhanced coverage are feasible by using different estimation techniques (assuming AWGN and a single RX antenna), e.g.:

o
Coherent combining of reference symbols over adjacent subframes to suppress noise-induced bias.

o
Potentially longer L1 measurement period to perform RRM measurements to increase the number of non-coherent average snapshots and to average out propagation channel variation.

•
Below a certain SINR level the existing RSRP measurement accuracy requirements defined for UE category 0 cannot be met. Same observation is also expected for RSRQ measurement performance.

•
For fading scenarios the estimation techniques used in RRM measurement demonstrates worse performance than under AWGN conditions.


In the previous RAN4 meetings, there has been some discussion on RRM measurement support. More specifically, for UE in the connected mode, it is unclear whether to support RRM measurement for handover. 
In this contribution, we discussed the need of handover support for eMTC in Rel13. Based on the discussion, some observations and proposals are provided.
2 Discussion
2.1 RRM performance

Corresponding to 15dB coverage extension, the downlink working SINR will be around -14.2dB according to the link budget. RAN4 results in [4] shows that it is difficult to achieve the existing RSRP accuracy requirements defined based on AWGN channel because of the challenge for frequency error tacking and timing offset tracking at the condition of such low SNR. For EPA1Hz channel, the performance is getting even worse than AWGN channel. RSRP/RSRQ measurement results are typically used for cell selection/re-selection and handover. 
Observation 1: the RSRP/RSRQ measurement in the large CE may not be accurate enough to support handover considering EPA1Hz channel.
2.2 PSS/SSS detection performance

Early RAN1 observation in SI [5] is that “initial synchronization (i.e., timing, frequency, and cell ID acquisition) requires up to 2 seconds per center carrier frequency for FDD UE”. However, most of simulations during SI somehow assume 2 Rx at UE due to the separate discussion for 1Rx and coverage extension at that time, which may have a much better performance compared to 1Rx at UE in Rel13. In addition, the simulation results for the initial synchronization seem quite limited. Moreover, it is also unclear in the simulation assumption whether sampling frequency offset caused by the frequency error is taken into account in the modeling, which may have the impact on the performance due to the restriction on the length of the time window for the effective non-coherent combining. So it is worth of double checking on the PSS/SSS detection performance for the initial synchronization case due to the significance of these channels for the feature. 
The simulation assumptions proposed for further check is defined as below for the initial synchronization based on the updates marked on top of early RAN1 assumption in study item:

Table 1: : Simulation assumptions for PSS/SSS evaluation with initial synchronization
	Parameter
	Value

	System bandwidth
	1.4 MHz

	Frame type
	FDD or TDD

	Carrier frequency
	2.0 GHz for FDD / 2.6 GHz for TDD

	Antenna configuration
	2x1, low correlation for FDD / 8x1, low correlation for TDD

	Channel model
	EPA

	Doppler spread
	1 Hz or 2 Hz

	Frequency error
	20 kHz or 50Khz (up to 25ppm similar to GERAN IoT assumption)

	Performance target
	90% detection rate (i.e., no false alarm and missing)

	Working SINR
	-14.3dB (the worst case)

	Sampling frequency error (SFO)
	Modelled according to the frequency error


Alternatively, we can send LS to RAN4 for checking the feasibility of relaxing acquisition time for PSS/SSS.

Proposal 1: RAN1 to double check PSS/SSS detection performance or Send LS to RAN4 for checking the feasibility of relaxing PSS/SSS acquisition time.

In addition, PSS/SSS acquisition with a large time window may cause the higher UE complexity/cost than the normal UE, which deviate away from the purpose of the low complexity/cost design. On the other hand, it should be noted that -14.3dB is only based on the link budget with 15dB coverage extension. However, in the practical network with multi-cell overlapping for handover, the probability of such UEs with -14.3dB SINR can be quite small. So it may be worth of system simulation to check the proper operation point considering the reasonable system coverage performance (e.g., 99% coverage according to CDF of G factor) and the low UE implementation complexity/cost. The system simulation can be based on Case 1 with ISD=1.732Km with building penetration loss (BPL) model used in GERAN IoT study.
Proposal 2: If necessary, system simulation should be conducted to check the reasonable operation point for the working SINR to ensure the MTC UE is not over-dimensioned with the high complexity/cost.

2.3 Need of handover support for eMTC UEs 
From the service perspective, MTC traffic is delay tolerant and the packet size is relatively small. Even if there is no support of handover, there may not be a big problem. UE can just perform cell selection in case of radio link failure, which also allows the UE to indicate the new coverage level via PRACH resource reselection.

For UEs in the normal coverage, the channel quality is relatively good so that the small data packet can be transmitted within a short time. The data transmission time can be much shorter than the time for handover preparation and execution. RRM measurement for handover will require both physical layer measurement and higher layer filtering for making the decision on the handover. For handover execution, the additional control signaling is required, which is too heavy compared to the small data packet for transmission.
For UEs in enhanced coverage, the measurement accuracy can be worse and the measurement time will be longer due to the poor channel quality, which may be quite challenge to support a timely handover. 

From the mobility perspective, the UEs in enhanced coverage are assumed in the basement without moving. So the occurrence of handover is seldom happened. 

Observation 2: No clear benefit to support handover for eMTC UEs, especially in the enhanced coverage.
2.4 Benefits of no handover support for eMTC UEs 

Without support of handover, it can significantly reduce the eNB/UE complexity and power consumption. From UE perspective, there is no need of RRM measurement, especially frequent RF retuning for inter-frequency RRM measurement with configured gaps, which spares more time for user data transmission/reception or increase device sleeping time. Moreover, UEs in the connected mode may not need to receive the updated SIB information for handover related RRM measurement, which also saves UE power quite much. 
In short, the benefits for no support of handover can be summarized as below:

· Potentially more inactive time by avoiding most of RRM measurement.
· Reduced RRM measurement report
· Reduced complexity with no need of gap pattern configuration for inter-frequency measurement
· Potentially increased scheduling opportunities without measurement gaps
· Simplified system for the efficient MTC support 
Proposal 3: No need to support handover and the corresponding RRM measurement for UEs in eMTC 
3 Conclusion
In this contribution, we discussed the need of handover support for eMTC UEs. The following observations have been given:
Observation 1: the RSRP/RSRQ measurement in the large CE may not be accurate enough to support handover considering EPA1Hz channel.

Observation 2: No clear benefit to support handover for eMTC UEs, especially in the enhanced coverage.
Moreover, based on the discussion, we have following proposals:   
Proposal 1: RAN1 to double check PSS/SSS detection performance or Send LS to RAN4 for checking the feasibility of relaxing PSS/SSS acquisition time.

Proposal 2: If necessary, system simulation should be conducted to check the reasonable operation point for the working SINR to ensure the MTC UE is not over-dimensioned with the high complexity/cost.

Proposal 3: No need to support handover and the corresponding RRM measurement for UEs in eMTC 
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