Page 1

3GPP TSG-RAN WG1 #77
R1-141960
May 19st – May 23rd, 2014
Seoul, Korea
Agenda item:
6.2.3.2.5
Source: 
Qualcomm Incorporated
Title: 
Discovery signal-based RSRQ-like measurement
Document for:
Discussion and Decision
1
Introduction
In this contribution, we discuss discovery signal-based RSRQ-like measurement procedures when small cell on/off procedure [1] is applied. We are assuming that the discovery signal as proposed in [2], where in addition to PSS/SSS only CRS is transmitted. 
2
Discovery mechanisms
We described in [1] a mechanism for fast cell on/off feature. In order to enable fast on/off it is necessary for the UE to detect, measure and report an “off” cell. Therefore, a cell in “off” state needs to transmit a “discovery signal” so that UE can detect, measure and report it to the network.
2.1 Discovery signal transmissions in cell on/off mode 

The main idea behind fast cell on/off mode is that eNB transmits sparse overhead signals and channels that contain sufficient information for RRC_CONNECTED UE to detect, measure and report neighboring dormant cells to a serving cell. Our proposal as described in [2] is that the overhand channel transmission for a given cell, in cell “off” state, would occur in bursts that occur less frequently than in Rel-11:

· PSS/SSS/CRS transmitted in N ms bursts every M ms with L ms offset (compared to serving cell)
· Waveform identical to Rel-8 waveform within a burst 

· N, M, L are configured by the serving active cell
Other than the discovery signal, cell in “off” state does not transmit any other signal for the purpose of cell detection, identification and RRM measurements.   

When the cell is in “on” state, the transmission of PSS/SSS/CRS would follow periodicity as defined in Rel-8.  Therefore, the main difference between cell “on” and cell “off” is the periodicity of the PSS/SSS/CRS.

We argued in [3] that RSRP measurement procedure is basically the same as in Rel-8. The only difference is that RSRP measurements need to be restricted to the location of DRS.  RSRQ-like measurement however should be different that in Rel-8 since RSSI on DRS subframe may have systematic bias compared to other subframes.

2.2 RSRQ-like measurement
In our view, RSRQ-like measurement should be such where RSRP measurement is performed on DRS as described in [3]. However, in order to avoid systematic bias for RSSI measurements, UE should utilize other subframes to obtain RSSI measurement. Therefore, when performing RSRQ-like measurement, UE needs to be configured with two set of resources: resources or subframes, where RSRP is measured, which are subframes where DRS is transmitted and resources utilized for RSSI measurements. The second set of resources should be different from the first set in order to avoid systematic bias since it is reasonable to assume that subframes that contain DRS would in general have higher RSSI than other subframes. In order to minimize impact to battery life at the UE, it would be desirable that these two set of subframes are adjacent or at least close by.  An example configuration is illustrated in Figure 1.
Proposal 1: For RSRQ-like measurements, the set of resources used for RSRP measurements should be different from the set of resources used for RSSI measurements. The two set of resources need to be configured by serving eNB. 

[image: image1.emf]2 1 3 4 5 6 7 8

LTE Frame  # 0

9 0 2 1 3 4 5 6 7 8

LTE Frame  #1

9 0 2 1 3 4 5 6 7 8

LTE Frame  #2

0 9

DRS

RSRP measurement resource

RSSI measurement resource

2 1 3 4 5 6 7 8

LTE Frame  # 3

9 0 2 1 3 4 5 6 7 8

LTE Frame  #4

9 0 2 1 3 4 5 6 7 8

LTE Frame  #5

0 9

2 1 3 4 5 6 7 8

LTE Frame  # 6

9 0 2 1 3 4 5 6 7 8

LTE Frame  #7

9 0 2 1 3 4 5 6 7 8

LTE Frame  #0

0 9

DRS

RSRP measurement resource

RSSI measurement resource


Figure 1: Example of configuration of RSRP and RSSI measurement resources.

3
Conclusions 
In this contribution, we discussed the RSRQ-like measurement procedure using DRS for the cell operating in on/off mode. Our conclusion is that two sets of resources are configured for RSRP and RSSI measurements.
Proposal 1: For RSRQ-like measurements, the set of resources used for RSRP measurements should be different from the set of resources used for RSSI measurements. The two set of resources need to be configured by serving eNB. 
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