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1 Introduction
The link level simulation assumptions of CRS and CSI-RS based RSRP measurements for SCE [1] are agreed in last meeting, and many interested companies would provide the simulation results in this meeting. So it is time to discuss the requirements of RSRP measurement for SCE.

2  Discussion
2.1 Requirements for CRS based RSRP measurement

· Intra-frequency measurement requirements

As we know the current measurement accuracy requirements were specified based on 1 antenna port (8REs/RB), and the common implementation was 5 measurement samples in time domain and 6RBs measurement bandwidth in frequency domain. In other words, the measurement accuracy is dependent on the total number of REs used. 
CRS bases RSRP accuracy is evaluated in [2] in which 160ms DRS occasion is as baseline. The following observations are obtained.
· When measurement bandwidth is 6RBs, the measurement period is 800ms (i.e., 5 sample), and side condition is -4dB, the legacy absolute accuracy and relative accuracy could be satisfied.

· When measurement bandwidth is 25RBs, the measurement period is 480ms (i.e., 3 sample) or larger, and side condition is 
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 -4dB, the legacy absolute accuracy and relative accuracy could be satisfied.

·  When measurement bandwidth is 50RBs, the measurement period is 480ms (i.e., 3 sample) larger, and side condition is 
[image: image2.wmf]³

 -6dB, the legacy absolute accuracy and relative accuracy could be satisfied.

· When measurement bandwidth is 50RBs, the measurement period is 160ms (i.e., 1 sample), and side condition is 
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 -4dB, the legacy absolute accuracy and relative accuracy could be satisfied.

In addition, based on the system level simulation evaluation [3], it shows that the side condition of CRS in SCE can be settled as -4dB.
Based on these observations, it could conclude that the measurement accuracy is relative to the number of samples and the measurement bandwidth. In our understanding if the number of samples is guaranteed, no matter what the DRS occasion configuration is. For example, when measurement bandwidth is 6RBs and the DRS occasion is 80ms or 40ms, in order to obtain the same accuracy requirements, 5 samples are needed for both cases. 
According to the above analysis, we provide our preliminary considerations on the CRS based RSRP measurements requirements.
· When no DRX is used
We propose the following intra-frequency measurement period requirements when no DRX is used.
Table 1 Intra-frequency measurement period requirements when no DRX is used for CRS based RSRP
	Measurement period TMeasurement_Period _Intra_FDD_SCE

	CRS bandwidth<15PRB
	15PRB≤CRS bandwidth<50PRB
	50PRB≤CRS bandwidth

	[TBD] * TDRS_occasion_periodicity
	[TBD] * TDRS_occasion_periodicity
	[TBD] * TDRS_occasion_periodicity


· When DRX is used

When DRX is used, two cases shall be considered when DRS occasion is configured in the same time. One case is that DRX cycle length is larger than DRS occasion periodicity, e.g. DRX cycle = 320ms and DRS occasion periodicity = 40ms, UE is supposed to use the available DRS within on-duration time of each DRX, therefore the measurement period could be derived by scaling the DRX cycles to get the enough samples, i.e., N*DRX_cycle (N is dependent on the measurement bandwidth).
Other case is that DRX cycle length is smaller than DRS occasion periodicity, e.g. DRX cycle = 80ms and DRS occasion periodicity = 160ms, the scaling of DRS occasion periodicity could be used for requirements defining, i.e., N* DRS occasion periodicity (N is dependent on the measurement bandwidth).

For some special cases, e.g. the DRX cycle length cannot be exactly divided by DRS occasion periodicity, we believe they could be left to solutions based on network implementations.

We propose the following intra-frequency measurement period requirements when no DRX is used.

Table 2 Intra-frequency measurement period requirements when DRX is used for CRS based RSRP
	Measurement period TMeasurement_Period intra_FDD_SCE

	
	TDRS_occasion_periodicity < DRX cycle length
	TDRS_occasion_periodicity ≥ DRX cycle length

	CRS bandwidth<15PRB
	DRX_cycle*[TBD]  
	TDRS_occasion_periodicity *[TBD]

	15PRB≤CRS bandwidth<50PRB
	DRX_cycle*[TBD]  
	TDRS_occasion_periodicity *[TBD]

	50PRB≤CRS bandwidth
	DRX_cycle*[TBD]  
	TDRS_occasion_periodicity *[TBD]


· Inter-frequency measurement requirements

· When no DRX is used

For gap configuration and DRS configuration issue is discussed in [4], some observations are listed as below
Observation1: In synchronized SCE scenario, DRS occasion period of 80ms and 160ms is not feasible for inter-frequency DRS acquisition measurement.

Observation2: In synchronized SCE scenario, Gap period of 40ms cannot be used by network for inter-frequency DRS acquisition/measurement.

Observation3: In synchronized SCE scenario, only combination of (Gap period =80ms && DRS occasion periodicity = 40ms) for inter-frequency DRS acquisition measurement.

Since DRS occasion period of 80ms and 160ms are not feasible for inter-frequency DRS measurement, it could guarantee DRS occurrences during each gap. It could conclude that inter-frequency measurement period is dependent on the DRS occasion periodicity, the gap configuration and CRS measurement bandwidth. We propose the inter-frequency measurement period as follows.
Table 4 Inter-frequency measurement period requirements when no DRX is used for CRS based RSRP
	Measurement period TMeasurement_Period _Inter_FDD_SCE

	Gap period = 40 ms
	Gap period = 80 ms

	CRS bandwidth<15PRB
	15PRB≤CRS bandwidth<50PRB
	50PRB≤CRS bandwidth
	CRS bandwidth<15PRB
	15PRB≤CRS bandwidth<50PRB
	50PRB≤CRS bandwidth

	Gap_period* [TBD]
	Gap_period* [TBD] 
	Gap_period* [TBD] 
	Gap_period* [TBD] 
	Gap_period* [TBD] 
	Gap_period* [TBD]


· When DRX is used

For inter-frequency measurement requirement with DRX case, the DRX cycle, gap period and DRS occasion periodicity shall be considered in together. Since both measurement opportunities and power saving shall be taken into account, it cannot be simply scaling by the DRX cycles to derive the requirement.  Therefore we propose the following requirements.
Table 5 Inter-frequency measurement period requirements when DRX is used for CRS based RSRP

	DRX cycle length (s)
	Measurement period TMeasurement_Period _Inter_FDD_SCE

	
	Gap period = 40 ms
	Gap period = 80 ms 

	
	CRS bandwidth<15PRB
	15PRB≤CRS bandwidth<50PRB
	50PRB≤CRS bandwidth
	CRS bandwidth<15PRB
	15PRB≤CRS bandwidth<50PRB
	50PRB≤CRS bandwidth

	≤0.16
	 [TBD]
	 [TBD]
	[TBD] 
	[TBD]
	[TBD]
	[TBD]

	0.256
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	0.32
	[TBD]
	[TBD] 
	[TBD] 
	[TBD]
	[TBD]
	[TBD]

	0.32< DRX-cycle≤2.56
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]


2.2 Requirements for CSI-RS based RSRP measurement

CSI-RS bases RSRP accuracy is evaluated in [5] in which 160ms DRS occasion is as baseline. The following observations are obtained.

· When measurement bandwidth is 6RBs, the measurement period is 800ms (i.e., 5 sample), and side condition is -2dB, the legacy absolute accuracy and relative accuracy could be satisfied.

· When measurement bandwidth is 25RBs, the measurement period is 480ms (i.e., 3 sample) or larger, and side condition is 
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 -2dB, the legacy absolute accuracy and relative accuracy could be satisfied.

· When measurement bandwidth is 50RBs, the measurement period is 160ms (i.e., 1 sample), and side condition is 
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 -2dB, the legacy absolute accuracy and relative accuracy could be satisfied.

It could conclude that the CSI-RS RSRP results are similar with the CRS. Therefore the requirements for CSI-RS based RSRP measurements could be consistent with CRS based RSRP requirements.
3 Conclusion 
This contribution discussed how to define the requirement for RSRP measurement for SCE and the numbers or values in this skeleton might be revised based on the aligned simulation results.
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