3GPP TSG-RAN WG2 #91bis      
 R2- 154472

Malmo, Sweden, Oct. 05–09, 2015 

Agenda item:
7.1.2

Source: 
LG Electronics Inc.

Title: 
Channel selection based on RSSI measurement

Document for:

Discussion

1 Introduction

In the previous meetings, RAN2 agreed that followings in relation to the RSSI reporting:

· The eNB indicates which carriers(s) the UE should report RSSI for.

· Introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA.

In this contribution, we discuss further details of channel selection based on RSSI measurement based on the previous agreements.

2 Discussion

In SI phase of this WI, we concluded that  the RSSI measurement may be helpful for eNB to select a suitable frequency for LAA cell operation. And considering that the existing SCell addition/removal and change is based on RRM measurement, i.e. RSRP/RSRQ, eNB will add LAA SCell to UE as follows:

Step 1. The eNB indicates which carriers the UE should report RSSI for.

Step 2. UE performs RSSI measurement and reporting for the indicated frequencies.

Step 3. If some UEs report that a certain frequency is good, eNB starts LAA cell operation on that frequency, i.e. start DRS transmission subject to LBT.

Step 4. UE performs RSRP/RSRQ measurement based on DRS for the LAA cell.

Step 5. If a UE report that the RSRP/RSRQ results of the LAA cell becomes better than a threshold, eNB configures the LAA cell as a SCell for the UE.

To clarify the purpose of the RSSI measurement and DRS measurement on unlicensed frequency, we propose to confirm followings:

Proposal 1      The eNB decides whether to start/stop LAA cell operation, i.e. DRS transmission, on a certain unlicensed frequency based on RSSI  reported from UEs.

Proposal 2      The eNB decides whether to add LAA cell to an UE as SCell based on RSRP/RSRQ reported from the UE.

As conditions of the best unlicensed frequency for LAA cell operation following two can be considered:

· frequency utilization rate: There are fewer competitor nodes (in terms of LBT) on the frequency. 

· Radio condition: There is no (little) hidden interference after LBT success on the frequency. 

As we discussed in the previous meeting, if RSSI measured by UE is higher than a threshold, we can assume that the frequency is occupied. So if UE measures and report the percentage of time that RSSI was above a threshold to eNB, the eNB will know approximately the utilization rate of the frequency. 

Observation 1
The RSSI measurement can be helpful for measurement of utilization rate of unlicensed frequency. 

For unlicensed frequency where DMTC is configured, i.e. DRS is transmitting, if there is strong hidden interference, UE will perform DRS based RSRQ measurement and the RSRQ will be poor. On the contrary, if there is no or a few hidden interference, the RSRQ result will be good. This means that UE doesn’t need to perform additional measurement outside existing RSRQ measurement to detect hidden node for unlicensed frequencies where DRS is transmitting.

Observation 2
For unlicensed frequencies where DRS is transmitting, UE doesn’t need to perform additional measurement outside existing RSRQ measurement to detect hidden node.

For unlicensed frequency where DMTC is not configured, i.e. DRS is not transmitting, the RSSI measured by UE will indicate overall interference of unlicensed frequency. The overall interference includes not only potential hidden interference but also interference from potential exposed node. However, there is no way to distinguish between them unless LAA cell becomes activated and starts DRS transmission. 

Observation 3
For unlicensed frequencies where DRS is not transmitting, UE can hardly detect hidden node using the RSSI measurement.

From observation 1, 2 and 3, we conclude that the RSSI measurement can be helpful only for measurement of utilization rate of unlicensed frequency.

Proposal 3      The RSSI measurement is used only for measurement of utilization rate of unlicensed frequency .

Therefore, though the condition for the suitable frequency for LAA cell operation includes not only the frequency utilization rate but also the presence or absence of hidden interference, the frequency selection for LAA cell operation should be based on only the frequency utilization rate.

Typically, the eNB will start DRS transmission  only if the RSSI result meets a certain condition for a certain number of UEs.  The hidden interference is UE specific, not cell specific. So some UE may experience the hidden interference and some UE may not. The eNB will configure LAA SCell only to UE which does not experience the hidden interference. So the hidden node detection could be done after frequency selection based on RSRQ measurement.

Proposal 4      The hidden node detection should be achieved based on RSRQ measurement after starting DRS transmission. 

3 Conclusion

In this contribution, we discuss channel selection based on RSSI measurement, and made following proposals.

Proposal 1      The eNB decides whether to start/stop LAA cell operation, i.e. DRS transmission, on a certain unlicensed frequency based on RSSI  reported from Ues.

Proposal 2      The eNB decides whether to add LAA cell to an UE as SCell based on RSRP/RSRQ reported from the UE.

Proposal 3      The RSSI measurement is used only for measurement of utilization rate of unlicensed frequency .

Proposal 4      The hidden node detection should be achieved based on RSRQ measurement after starting DRS transmission. 
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