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1 
Introduction
In the last RAN4 meeting, the overview of RRM requirements for LAA was discussed. The potential impacts of RRM requirement in LAA were identified [1].
	· Section 7.6 Radio Link monitoring
· Section 7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
· Section 7.8 Interruption 
· Section 8.1 Measurement gap
· New Section 8.x Requirements for LAA measurement including RSRP/RSRQ and RSSI
· Section 9 Measurement performance requirements for UE (Accuracy)


In this contribution the further discussion on RRM requirement impacts for LAA are provided from two aspects below.
i. Measurement requirements for cell identification
ii. Measurement accuracy requirements for RSRP/RSRQ
2 Discussion 
i. Measurement requirements for cell identfication
In [2] RRM measurement in LAA shall be based on DRS in Rel12. Since the DRS transmission in LAA is subject to both LBT and discontinuous transmission restrictions, the periodic transmission of DRS for RRM measurements and synchronization can’t be guaranteed as shown in Figure 1. Thus the method to define the measurement requirements for LAA can’t reuse these for SCE in Rel12 which rely on DMTC period. For example in Rel12 for SCE when no DRX is in use the UE shall be able to identify a new detectable FDD intra frequency cell within “Tidentify_intra_SCE“ which is given below [3].

Tidentify_intra_SCE = 12* TDMTC_periodicity + TMeasurement_Period _intra_FDD_CRS
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Figure 1. Non-periodic transmission of DRS

However for DRS structure more agreement below were achieved in RAN1 [4]. 
	Agreements:
· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case,

· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS)

· FFS: Duration of the DRS occasions when the duration is less than 1 ms

· FFS: case where duration of the signal in DRS is 1 ms or longer

· Allow DRS transmission in subframe other than #0 and #5

· Position of DRS in a subframe is the same for all candidate subframes in the DMTC

· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS

· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS

· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS

· FFS: other alternatives


Hence from RAN4 views the RRM impacts can be anticipated as below. 
Thanks to more candidate time positions for DRS transmission within each DMTC window, the probability of successful DRS transmission within each DMTC window can be high enough to guarantee one measurement opportunity at least every DMTC period. Especially the more alternatives to improve the successful DRS transmission probability within a DMTC window are studied in RAN1 [7]. From the simulation results in Figure 2, it can be seen that except the full loading case one DRS transmission every DMTC period is almost possible. As a result, the RRM measurement including cell identification based on DRS can be performed at least once within a certain duration (e.g. DMTC).
[image: image2.png]120

020

DRS transmission probability, scenario: Indoor,
#unlicensed ch =1, Wi-Fi (oper#1) + LAA (oper#2)

Low load Mediam load High Load Full load
DR within DMTC (one alt. position)
= DRS within DMTC (four alt. positions)
= DRS within DMTC (one alt. position) + First subframe of DL burst




Figure 2．DRS transmission probability for different options of DRS transmission schemes [5]
Observation 1: The DRS structure which allows DRS transmission in subframes other than #0 and #5 makes RRM measurement once per a DMTC period more feasible. 
Based on the observation above, we can propose the methodology to define RRM measurements in LAA can be same as that used for SCE in Rel12.

Proposal 1:  The requirements for RRM measurement (e.g. cell identification) in LAA can be specified by “X DMTC_period “ assuming one successful DRS transmission within a DMTC period can be guaranteed.
ii. Measurement accuracy requirements
Up to last RAN1 meeting, a single DRS occasion for RRM measurement was agreed [6]. Meanwhile increasing the density of CRS and CSI-RS for RRM measurements in one DRS subframe would be beneficial to improve the measurement accuracy. From RAN1 viewpoints for LAA the minimum measurement bandwidth is 5MHz [7] at least. Take the case with 200ms measurement period as an example, the total available CRS RE per measurement sampling can be high as “25*8”. As a result in LAA the similar DRS density as that of SCE in Rel12 (which is about “6*8*5”) can be obtained. Thus the measurement accuracy as Rel12 can be applied in case of single measurement sampling with wider measurement bandwidth.
Observation 2: The wider measurement bandwidth (e.g. >5M) is helpful to satisfy the existing measurement requirement in Rel12 even with single measurement shot. 
However on the other hand, from UE implementation perspective the wider measurement bandwidth especially in case of inter-frequency measurement will increase the UE complexity significantly. 
Observation 3: The smaller measurement bandwidth is expected in order to simplify the UE implementation.
Furthermore, CRS/CSI-RS/PSS/SSS including in DRS in LAA are still under RAN1 discussion. Therefore, further analysis and evaluation on whether the RSRP/RSRQ measurement accuracy for LAA can be are still needed. 
Proposal 2:  The measurement accuracy requirements for LAA including the measurement bandwidth need to be further evaluated based on the finalized DRS design.
3 Conclusion
In this contribution, the RRM requirements impacts in LAA is provided and the following observations and proposals can be drawn: 
Observation 1: The DRS structure which allow DRS transmission in subframes other than #0 and #5 makes RRM measurement once per a DMTC period more feasible.
Proposal 1:  The requirements for RRM measurement (e.g. cell identification) in LAA can be specified by “X DMTC_period “ assuming one successful DRS transmission within a DMTC period can be guaranteed.
Observation 2: The wider measurement bandwidth (e.g. >5M) is helpful to satisfy the existing measurement requirement in Rel12 even with single measurement shot.

Observation 3: The smaller measurement bandwidth is expected in order to simplify the UE implementation.
Proposal 2:  The measurement accuracy requirements for LAA including the measurement bandwidth need to be further evaluated based on the finalized DRS design.
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