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1. Introduction
Rel-13 eMTC RSRP measurement period depends on target cell’s SNR level, which is 480ms for SNR above -6dB and 800ms for SNR below -6dB. However, the target cell’s ideal SNR level is unknown to the UE. It is possible that after 480ms measurement period, UE wrongly assumed target cell’s SNR level is above -6dB, which is actually lower than -6dB, and report RSRP measurement too early. 
In this paper, we discuss on the eMTC RSRP measurement requirements issues.
2. Discussion on Rel-13 eMTC RSRP measurement period
Rel-13 eMTC CEModeB RSRP measurement period depends on target cell’s SNR level, which is 480ms for SNR above -6dB and 800ms for SNR below -6dB. However, the target cell’s ideal SNR level is unknown to the UE. It is possible that after 480ms measurement period, UE wrongly assumed target cell’s SNR level is above -6dB, which is actually lower than -6dB, and report RSRP measurement too early. 
	Extract from TS36.304 for cell selection Criterion
8.13.3.1
E-UTRAN intra frequency measurements by UE category M1 with CE mode B
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.13.3.1.1.1-1  provided that additional conditions table 8.13.3.1.1.1-2 is met.
Table 8.13.3.1.1.1-1: Requirement on cell identification delay and measurement delay for FDD intrafrequency cell

Gap pattern ID

Cell identification delay (Tidentify_intra_UE cat M1)
Measurement delay (Tmeasure_intra_UE cat M1)
0

320.8 s
800 ms

1

321.6 s
1600ms

Table 8.13.3.1.1.1-2: Conditions on SCH Ês/Iot for cell identification delay and measurement delay for FDD intrafrequency cell

SCH Ês/Iot of already identified cell including serving cell: Q1

Neighouring cell SCH Ês/Iot: Q2

Cell identification delay (Tidentify_intra_UE cat M1)
Measurement delay (Tmeasure_intra_UE cat M1)
-15≤Q1<-6

-15≤ Q2 < -6

As defined in table 8.13.3.1.1.1-1
As defined in table 8.13.3.1.1.1-1
-15≤Q1<-6

Q2(-6

Requirements in 8.13.2 apply

Requirements in 8.13.2 apply

Q1( -6

Q2(-6

Requirements in 8.13.2 apply

Requirements in 8.13.2 apply
8.13.2.1
E-UTRAN intra frequency measurements by UE category M1 with CE mode A
The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour cell list containing physical layer cell identities. During the RRC_CONNECTED state the UE shall continuously measure identified intra frequency cells and additionally search for and identify new intra frequency cells.
8.13.2.1.1 
E-UTRAN FDD intra frequency measurements

8.13.2.1.1.1
E-UTRAN intra frequency measurements when no DRX is used 
When no DRX is in use the UE shall be able to identify and measure a new detectable FDD intra frequency cell according to requirements in Table 8.13.2.1.1.1-1 when SCH Ês/Iot >= -6 dB
Table 8.13.2.1.1.1-1: Requirement on cell detection delay and measurement delay for FDD intrafrequency cell

Gap pattern ID

Cell detection delay (Tidentify_intra_UE cat M1)
Measurement delay (TMeasurement_Period_UE cat M1, Intra)
0

1.44 seconds

480 ms

1

2.88 seconds

960 ms




2.1 Phenomenon of target cell RSRP false detection under CEModeB 

The detail analysis for UE RSRP measurement under CEModeB is given below:

Considering UE is working under the CEModeB  and begin intra frequency RSRP measurement. The target cell’s real Ês/Iot is -12dB and gap configuration is 0. 

Step1: UE begins to measure target cell’s RSRP. According to current RSRP CEModeB requirements, UE has to detect target cell’s Ês/Iot to decide measurement period for RSRP.
Step2: Since UE doesn’t know target cell’s real Ês/Iot level, after 480ms, UE will calculate the Ês/Iot level to decide whether the Ês/Iot is above or below -6dB. Since 480ms L1 measurement time is too short for-12dB SNR, it is possible that UE wrongly detect the Ês/Iot level. 


Step2a: if measurement Ês/Iot is wrongly assumed higher than -6dB, UE will begin to report RSRP measurement results with only 480ms L1 measurement period. Since it is short than required 800ms L1 measurement period, it is likely that RSRP measurement results can not meet the accuracy requirements.

Based on above analysis, it is observed that current RSRP measurement under CEModeB has problem. 

Observation 1: It is unreliable for UE to calculate the target cell’s Ês/Iot in order to determine measurement period, because measurement period also decides target cell’s Ês/Iot measurement accuracy.
Observation 2: RSRP measurement report is not reliable under CEModeB since UE may wrongly assume target cell’s Ês/Iot >-6dB, which is actually below -6dB. 

In order to solve the above problem, the target cell’s Ês/Iot should not decides UE’s measurement period. Measurement period under CEModeB should be 800 ms/1600ms regardless of target cell Ês/Iot. It could make sure that measurement results always have enough measurement period 
Proposal1: Target cell’s Ês/Iot should not decides RSRP measurement period. Measurement period under CEModeB should be 800 ms/1600ms regardless of target cell Ês/Iot.
2.2 Unreliable RSRP measurement report under CEModeA 
Under CEModeA, UE will use the same measurement period (480ms for gap 0/ 960ms for gap 1) regardless target cell Ês/Iot. The requirements only define when target cell’s SCH Ês/Iot >= -6 dB.
Observation 3: Current CEModeA requirements only applicable when target cell’s Ês/Iot >= -6 dB. There is no CEModeA requirements when target cell’s Ês/Iot < -6 dB.

If the target cell’s Ês/Iot < -6 dB, UE needs large measurement period (800ms for gap 0) for intra cell RSRP measurements. However, UE will use the same measurement period (480ms for gap 0/ 960ms for gap 1) regardless target cell Ês/Iot. 

Observation 4: If the target cell’s Ês/Iot < -6 dB, the UE’s RSRP measurement report is not reliable under CEModeA.
RSRP measurement report is not reliable under CEModeA since measurement period is not enough when target celll’s Ês/Iot < -6 dB. In order to solve issues of cell selection and re-selection of eMTC
Option1:  measurement period under CEModeA should consider worst Ês/Iot for neighbor cell and use 800 ms/1600ms measurement period.
Option2: Send LS to RAN2 to notify that the UE’s RSRP measurement report is not reliable under CEModeA if the target cell’s Ês/Iot < -6 dB.
Proposal2: RSRP measurement report is not reliable under CEModeA since measurement period is not enough when target celll’s Ês/Iot < -6 dB. In order to solve issues of cell selection and re-selection of eMTC

Option1:  measurement period under CEModeA should consider worst Ês/Iot for neighbor cell and use 800 ms/1600ms measurement period.

Option2: Send LS to RAN2 to notify that the UE’s RSRP measurement report is not reliable under CEModeA if the target cell’s Ês/Iot < -6 dB.
2.3 Measurement period expansion for HD-FDD due to limited DL subframes
Currently, the requirements under HD-FDD only applicable when at least 2 DL subframes are available for CEModeB, or 1 DL subframe for CEModeA.

However when repetition is configured, it is likely that the above conditions can not be met. 

Observation5: when repetition is configured, it is likely that the condition for HD-FDD requirements can be not be met.

Proposal 3: Expand the measurement period for eMTC under HD-FDD mode due to limited DL subframes

3. Conclusion
This paper discusses the measurement requirement for R-13 eMTC. 

Observation 1: It is unreliable for UE to calculate the target cell’s Ês/Iot in order to determine measurement period, because measurement period also decides target cell’s Ês/Iot measurement accuracy.
Observation 2: RSRP measurement report is not reliable under CEModeB since UE may wrongly assume target cell’s Ês/Iot >-6dB, which is actually below -6dB. 

Proposal1: Target cell’s Ês/Iot should not decides RSRP measurement period. Measurement period under CEModeB should be 800 ms/1600ms regardless of target cell Ês/Iot.

Observation 3: Current CEModeA requirements only applicable when target cell’s Ês/Iot >= -6 dB. There is no CEModeA requirements when target cell’s Ês/Iot < -6 dB.

Observation 4: If the target cell’s Ês/Iot < -6 dB, the UE’s RSRP measurement report is not reliable under CEModeA.
Proposal2: RSRP measurement report is not reliable under CEModeA since measurement period is not enough when target celll’s Ês/Iot < -6 dB. In order to solve issues of cell selection and re-selection of eMTC

Option1:  measurement period under CEModeA should consider worst Ês/Iot for neighbor cell and use 800 ms/1600ms measurement period.

Option2: Send LS to RAN2 to notify that the UE’s RSRP measurement report is not reliable under CEModeA if the target cell’s Ês/Iot < -6 dB.
Observation5: when repetition is configured, it is likely that the condition for HD-FDD requirements can be not be met.

Proposal 3: Expand the measurement period for eMTC under HD-FDD mode due to limited DL subframes
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