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1	Introduction
A new work item small cell enhancement for E-UTRA and E-UTRAN was approved in RAN#62 plenary. New type of discovery reference signal (DRS) was designed and introduced to facilitate TP identification and small on/off operation in RAN1. RRM requirements for DRS were widely discussed in recently RAN4 meetings.
In this contribution, we provide overview on DRS based RRM requirements.
2 Analysis
Methodology for defining DRS RRM requirements
In companion contributions [2], [3] and [4], we evaluated TP identification performance, CRS based on measurement accuracy and CSI-RS based on measurement accuracy. Based on simulation results, it is observed that several factors have the impact on DRS RRM requirements, i.e. SINR side condition, measurement bandwidth, and DRS periodicity. In order to align simulation results from different companies, a methodology is proposed here to derive DRS based RRM requirements. 
Firstly, both TP (CSI-RS) acquisition performance and CRS/CSI-RS RSRP measurement accuracy were strongly depending on depending on number of DRS samples i.e. with same measurement samples, DRS periodicity has no obvious impact on TP identification performance and DRS based on measurement accuracy.
Secondly, extending measurement bandwidth can effectively improve DRS based RRM measurement accuracy. With large measurement bandwidth, less DRS samples are required to achieve target measurement requirements. Then corresponding TP identification delay and measurement delay will be decreased, which brings the benefit of shortened transition time for small cell on/off operation.
Furthermore, the existing RRC signaling “Maximum allowed measurement bandwidth” or new signaling with subset of {6RB, 15RB, 25RB, 50RB, 75RB, 100RB} can be used to facilitate scalable RRM measurement based on measurement bandwidth. 
Proposal 1: Defining DRS based on RRM requirements with a scalable way based on number of DRS samples and measurement bandwidth.
Proposal 2: Defining DRS based on RRM requirements based on the procedure below
· Step1: Define typical side condition based on SLS evaluation to introduce DRS RRM requirements
· Step2: Align the required number of samples to achieve target requirements at certain side condition which decided in step 1 for several measurement bandwidths {6RB, 15RB,25RB,50RB} i.e.
· For TP identification, number of samples to achieve 90% probability of correct CSI-RS acquisition
· For CRS/CSI-RS based on RRM measurement, number of samples to meet the similar performance requirements as Rel.8
· Step3: Down selected measurement bandwidth boundary from possible candidates to defining DRS RRM performance requirements
Following the above proposed methodology, number of samples under different combinations of SNR conditions and measurement bandwidths for TP identification and CRS/CSI-RS based on measurement are summarized below based on our evaluation results in [1][2][3][4].
Side Condition
The interference levels and SINR distribution for DRS measurement are strongly depending on SCE deployment scenarios. We should firstly get the reasonable SINR range based on system level evaluation, and then analyze the feasible measurement configuration i.e. measurement bandwidth, periodicity and duration of a DRS occasion based on link level evaluation. Based on discussion in last meeting, and our further analysis and evaluation results in [1], we propose:
Proposal 3: Defining DRS based on RRM requirements based on the side condition: -6dB for CRS, and 2dB for CSI-RS.
TP identification
Based on our results in [2], Table 1 below summarize the required number of samples to achieve the target requirement (the probability of correct TP identification over 90%) for different combinations of SNR points and measurement bandwidth.
Table 1: Number of samples required to achieve 90% probability of correct CSI-RS acquisition
	SNR[dB]
	Measurement Bandwidth

	
	6RB
	15RB
	25RB
	50RB

	-2
	8
	3
	2
	1

	0
	6
	2
	2
	1

	2
	4
	2
	1
	1



CRS based on RRSP measurement
As observed in [3], for CRS RSRP measurement, in order to fulfil Rel.8 performance requirements, the number of samples needed for each combination of SNR point and measurement BW are summarized in Table 2 below.
Table2: Number of samples needed to achieve similar performance as Rel.8 for CRS based RSRP measurement
	SNR[dB]
	Measurement BWs

	
	6RB
	15RB
	25RB
	50RB

	-8
	>5
	3
	2
	1

	-6
	5
	2
	1
	1



CSI-RS based on RSRP measurement
For CSI-RS RSRP measurement, in order to fulfil Rel.8 performance requirements, the number of samples needed for each combination of SNR point and measurement BW are summarized in Table 3.
Table3: Number of samples needed to achieve similar performance as Rel.8 for CSI-RS based measurement
	SNR[dB]
	2 REs per DRS occasion (baseline)

	
	6RB
	15RB
	25RB
	50RB

	-2
	4
	2
	2
	1

	0
	3
	2
	1
	1

	2
	3
	2
	1
	1



Based on above observations, Figure 1 below show the required number of samples for TP identification and DRS based RSRP measurement with different measurement bandwidths. We can observe that when measurement bandwidth is equal or larger than 25RB, only one sample is required to meet target DRS based RRM requirements. In order to minimize the test effort and RAN4 work load, 6RB and 25 RB can be used as candidates to define DRS based on RRM requirements.
Proposal 4: Introducing two sets of DRS based on RRM requirements based on 6RB (worst case) and 25RB (typical case) measurement bandwidth separately.
[image: ]
Figure 1: Number of samples required for DRS based on RRM measurement
3 Conclusion
In this contribution, we provide overview regarding DRS based on RRM requirements. Based on analysis, our proposals are:
Proposal 1: Defining DRS based on RRM requirements with a scalable way based on number of DRS samples and measurement bandwidth.
Proposal 2: Defining DRS based on RRM requirements based on such procedures
Step 1: Define typical side condition based on SLS evaluation to introduce DRS RRM requirements
Step 2: Align number of samples required to achieve target requirements at certain side condition which decided in step 1 for several measurement bandwidths {-6dB, 15RB,25RB,50RB} i.e.
· For TP identification, number of samples to achieve 90% probability of correct CSI-RS acquisition
· For CRS/CSI-RS based on RRM measurement, number of samples to meet similar performance requirements as Rel.8
Step 3: Down selected measurement bandwidth boundary from possible candidates to defining DRS RRM performance requirements
Proposal 3: Defining DRS based on RRM requirements based on such side condition: -6dB for CRS, and 2dB for CSI-RS.
Proposal 4: Introducing two sets of DRS based on RRM requirements based on 6RB (worst case) and 25RB (typical case) measurement bandwidth separately.
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