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1 Introduction

In Ran#68, a new work item of license assisted access(LAA) was agreed in unlicensed spectrum[1]. In this paper, we provide our view on the RRM measurements including cell identification. 
2 Discussion
In Rel-13 LAA WID, the following are included.

“The work item should only specify support for LAA SCells operating with only DL transmissions. When specifying support for LAA SCells with only DL transmission, the following for the UL should be agreed (but not specified): the principles of UL channel access and the necessary forward compatibility mechanism so that the UL for LAA SCells  can be added in future release without modifications to the DL design.

The detailed objectives of the work item are to specify support for the following functionalities:

· Channel access framework including clear channel assessment (RAN1, RAN2, RAN4)

· Discontinuous transmission with limited maximum transmission duration (RAN1, RAN4)

· UE support for carrier selection (RAN1, RAN2)

· UE support for RRM measurements including cell identification (RAN1, RAN2, RAN4)

· AGC, coarse and fine time and frequency synchronization (RAN1, RAN4)

· Channel-State Information (CSI) measurement, including channel and interference (RAN1, RAN4)

The work item should also specify base station and UE core requirements of 5GHz spectrum (based on regulatory limits) including applicable band/bands definition and a limited set of example band combinations. The 5 GHz band/bands definition should include DL only and UL/DL operations (without UL requirements being defined in Rel-13). The 5GHz unlicensed band/bands definition(s) should not introduce new frame structure(s) (if any) and/or new TDD UL/DL configurations (if any) for the licensed bands. (RAN4)”
Among the above detailed objectives, we focus on the RRM measurements including cell identification. In order to specify the measurement requirements, a cell identification delay and a measurement period are required generally to be evaluated. For LAA Scells operating in unlicensed spectrum, Listen Before Talk(LBT) operation is assumed basically before transmitting DRS(discovery reference signal). The detail of DRS has been discussing in Ran1. So, it needs to wait the agreement of DRS from Ran1 for the evaluating a cell identification and a measurement accuracy. 

For preliminary discussion on the cell identification and the measurement accuracy, we consider a DRS  which was specified in Rel-12 small cell.

In small cell, assuming a minimum DMTC period of 40ms,  and no DRX in use, the cell identification delay and the measurement period were specified at side condition SINR ≥ -6dB as following.  Here, it is assumed that one DRS always exists during a DMTC duration.
· Cell identification delay  = 12*TDMTC + 5*TDMTC   for 6 RB≤ meas.BW < 25 RB

= 12*TDMTC + 3*TDMTC   for 25 RB ≤ meas.BW

· Measurement period  = 5*TDMTC   for 6 RB≤ meas.BW < 25 RB

= 3*TDMTC   for 25 RB ≤ meas.BW

We can know that many TDMTC are required for the requirements of cell identification and measurement  in Rel-12 small cell.

In  LAA, a DRS occasion is not ensured during a DMTC duration due to LBT operation. In worst case, any DRS can not happen during several times of DMTC. So, it is not easy to specify the requirements of cell identification time and measurement with fixed value.

Taking the simulation results in Rel-12 small cell[2] into account, we can observe the followings. 

· When assuming the same  DRS in Rel-12 small cell,  it is not possible to identify LAA cell within one DRS at SINR of -6dB.  

· Measurement accuracy could be met with  3*TDMTC in measurement BW of 5MHz.

· Measurement accuracy could be met with  1*TDMTC in measurement BW of 10MHz.
Currently, Ran1 has discussed a LAA DRS for feasibility of  measurement for a cell identification and a measurement within one DRS for efficient LAA operation. 

In order for a requirement of cell identification to be met within one DRS, cell detection and measurement should be also met within one DRS. It requires that a DRS should consist of SSS/PSS subframe(s) and CRS subframe(s) essentially. It is different from the legacy small cell DRS which can consists of one subframe(SSS/PSS/CRS)..  

Here, we should keep in mind that the requirements should be specified by considering an implementation margin.

And, additional considering point is that UE needs to decide blindly whether a DRS is transmitted or not due to LBT operation. 
The above observations can be summarized as below.

· Observation 1 : When assuming  the DRS in small cell,  it is not possible to identify LAA cell within one DRS at SINR of -6dB.
· Observation 2 : Measurement accuracy could be met with  3*TDMTC and 1*TDMTC in measurement BW of 5MHz and 10MHz respectively at SINR of -6dB.
· Observation 3 : UE does not know when transmission of LAA DRS occurs.
Based on the observations, we propose the following
· Proposal 1 : For LAA RRM measurements requirements, side condition can be reused with that of small cell.
· Proposal 2 : For feasibility of cell identification within one DRS, a new DRS should be specified.
· Proposal 3 : For feasibility of cell identification within one DRS, cell detection and measurement needs to be completed simultaneously within one DRS.
· Proposal 4 : For feasibility of cell identification within one DRS in measurement BW ≥ 10Mhz, subframe(s) for synchronization(SSS/PSS) and at least 1 subframe for measurements(CRS) are needed for a new DRS when assuming a DRS in small cell.
· Proposal 5 : For feasibility of cell identification within one DRS in measurement BW ≥ 5Mhz, subframe(s) for synchronization(SSS/PSS) and at least 3 subframes for measurements(CRS) are needed for a new DRS when assuming a DRS in small cell.
· Proposal 6 : For RRM measurements, UE needs to decide blindly whether a DRS is transmitted or not.
3 Conclusion
In this paper, we investigated the RRM measurement for LAA in Rel-13 WI. Based on the small cell, we provided some observations.

· Observation 1 : When assuming  the DRS in small cell,  it is not possible to identify LAA cell within one DRS at SINR of -6dB.
· Observation 2 : Measurement accuracy could be met with  3*TDMTC and 1*TDMTC in measurement BW of 5MHz and 10MHz respectively at SINR of -6dB.
· Observation 3 : UE does not know when transmission of LAA DRS occurs.
Based on the observations, we propose the following
· Proposal 1 : For LAA RRM measurements requirements, side condition can be reused with that of small cell.
· Proposal 2 : For feasibility of cell identification within one DRS, a new DRS should be specified.
· Proposal 3 : For feasibility of cell identification within one DRS, cell detection and measurement needs to be completed simultaneously within one DRS.
· Proposal 4 : For feasibility of cell identification within one DRS in measurement BW ≥ 10Mhz, subframe(s) for synchronization(SSS/PSS) and at least 1 subframe for measurements(CRS) are needed for a new DRS when assuming a DRS in small cell.
· Proposal 5 : For feasibility of cell identification within one DRS in measurement BW ≥ 5Mhz, subframe(s) for synchronization(SSS/PSS) and at least 3 subframes for measurements(CRS) are needed for a new DRS when assuming a DRS in small cell.
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