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1. Introduction

In RAN1#78bis, the evaluation methodology was discussed [1] and several evaluation assumptions were discussed on the RAN1 email reflector. During the email discussion, an issue was raised on the cell association, that is, how to associate an LAA UE and macro licensed band cell or pico licensed band cell or pico unlicensed band cell. A similar discussion should be also valid on how to associate a WiFi STA to WiFi AP in the evaluation. In this contribution, we provide our views on cell association in LAA evaluation.
2. Correlation of the shadow fading
As we agreed on LAA deployment scenarios for evaluation in the last meeting, it can be considered that pico L-Cell (operating in licensed band (e.g., 2 GHz or 3.5 GHz)) and pico U-Cell (operating in unlicensed band (e.g., 5 GHz)) are collocated. In [2][3], correlation between 900 MHz and 1800 MHz frequency bands was investigated and it is observed that the shadow fading can be different between different frequency bands. Although its measurements were limited to only 900 MHz and 1800 MHz, the finding in that paper can be also applied within other bands such as 3.5 GHz and 5 GHz. Therefore, we propose to consider and model the correlation of the shadow fading between collocated pico L-Cell and pico U-Cell.
Suggestion 1: It can be needed to model the correlation of the shadow fading between collocated pico L-Cell and pico U-Cell.

3. Cell association
This section considers the method of cell association that needs to be considered for LAA. According to the following working assumption of the last meeting, there are three coexistence scenarios. So, we discuss how to perform cell association for LAA evaluation in each coexistence scenario.
Working assumptions:
· Following scenarios are used for evaluation

· Three coexistence scenarios should be evaluated (See Figures in R1-144375)

· Coexistence scenario a: Operator #1 deploys Wi-Fi and operator #2 deploys Wi-Fi

· Coexistence scenario b: Operator #1 deploys LAA and operator #2 deploys LAA

· Coexistence scenario c: Operator #1 deploys Wi-Fi and operator #2 deploys LAA

· Both outdoor and indoor deployments should be considered in these scenarios

3.1. Coexistence scenario a (Operator #1 deploys Wi-Fi and operator #2 deploys Wi-Fi)
Each WiFi STA can be associated with a same operator’s WiFi AP with the strongest received signal strength (RSS) if it is in the coverage of a WiFi AP. The coverage can be also determined based on RSS. For instance, a WiFi STA is associated with a WiFi AP if RSS from the WiFi AP is larger than a given threshold (e.g., X dBm). The appropriate RSS threshold should be determined for the aligned simulation results. A candidate value for X can be -82 since in IEEE 802.11 [4], the minimum Rx sensitivity for 10 % or less packet error ratio with the lowest MCS level is defined as -82 dBm.
Suggestion 2: WiFi STA can be associated with a WiFi AP based on received signal strength (RSS). RSS threshold can be -82 dBm.
3.2. Coexistence scenario b (Operator #1 deploys LAA and operator #2 deploys LAA)
Referring to the following agreement in the last meeting, the method of cell association can be different between indoor and outdoor cases because macro layer exists only in outdoor case. Thus, we describe the cell association for the respective cases.
Agreements:
· Scenarios for coexistence evaluations include
· Indoor (based on SCE 3 + unlicensed band)

· Outdoor (based on SCE 2a + unlicensed band)

· Different licensed carrier for small cell and macro

· UE(s) attached to Macro layer not evaluated

· Note: more than one carrier can be considered for the unlicensed carrier

· Note: evaluation scenarios do not restrict the design target scenario for LAA
· Note: Outdoor case should show Macro in F1 when these scenarios will be captured in TR
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3.2.1. Outdoor
Outdoor UEs will be associated with one of macro L-Cells and pico L-Cells. The cell association can be based on RSRQ same as in Rel-12 small cell scenario [5]. However, since we agreed that UEs associated with macro L-Cell will not be evaluated and macro layer will be excluded after cell association, RSRQ cannot be measured during simulation different from small cell scenario. Therefore, we need to define RSRQ with some different way such as RSRP over the summation of RSRP values from all cells plus noise power. With this definition, RSRQ based cell association can be interpreted as geometry based cell association. For the traffic offload purpose, we can adopt the cell association bias which can be multiplied by the measured RSRQ of pico L-Cell. 

On the other hand, we can use RSRP based cell association with a bias since it is a simpler way. However, if there are many pico L-Cells in the vicinity of a UE, the UE has a good RSRP value but its RSRQ (or geometry) can be so low that it cannot be guaranteed high quality of service from pico L-Cells. Thus, RSRP based cell association method is simpler but it can degrade system performance since it may permit the cell association of UEs with low geometry.
Suggestion 3: For the cell association of outdoor UEs between macro L-Cell and pico L-Cell,
· Option 1: RSRQ (or geometry) based cell association with a bias
· Option 2: RSRP based cell association with a bias
Once a UE is determined to be associated with a pico L-Cell, the network has to decide the UE to be attached to the collocated pico U-Cell. One of the simplest options is to assume that all UEs associated with pico L-Cell can be also associated with the collocated pico U-Cell. The other option can be to determine the cell association based on RSRP value from pico U-Cell which can be independently calculated from pico L-Cell. To be specific, if the RSRP value from pico U-Cell is larger than a given RSRP threshold, the UE is associated with the pico U-Cell. Otherwise, the UE is only associated with pico L-Cell. For the initial phase of LAA evaluation (e.g., with the objective of verification of the LBT functionality), we support the first option, but the second option may be useful to evaluate the performance of load balancing in the next phase of LAA evaluation.
Suggestion 4: For the pico U-Cell association of outdoor UEs associated with pico L-Cell,
· Option 1: All UEs associated with pico L-Cell are also associated with pico U-Cell collocated with the associated pico L-Cell.
· Option 2: Cell association based on RSRP independently calculated from pico L-Cell
3.2.2. Indoor
Since it was agreed to assume that macro layer is excluded in indoor case, indoor UEs can be associated with pico L-Cell based on RSRP. With a simple manner, all dropped UEs are associated with pico L-Cell having the largest RSRP even if the largest RSRP is –
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 in the extreme case. Thus, we can adopt another option which uses RSRP threshold. If RSRP values from all pico L-Cells are smaller than the threshold, then the UE is excluded and the other UE can be re-dropped until it is satisfied with RSRP condition.
Suggestion 5: For the pico L-Cell association of indoor UEs,
· Option 1: Cell association based on RSRP without a cell association threshold
· Option 2: Cell association based on RSRP with a cell association threshold
For the indoor UE associated with pico L-Cell, whether to associate the UE with the collocated pico U-Cell or not should be determined. In this case, we can apply the cell association method to the indoor UEs similar to outdoor UEs as follows:
Suggestion 6: For the pico U-Cell association of indoor UEs associated with pico L-Cell,

· Option 1: All UEs associated with pico L-Cell are also associated with pico U-Cell collocated with the associated pico L-Cell.
· Option 2: Cell association based on RSRP independently calculated from pico L-Cell
3.3. Coexistence scenario c (Operator #1 deploys Wi-Fi and operator #2 deploys LAA)
If we try to fairly compare the coexistence scenario c with the coexistence scenario a, we should make WiFi AP—WiFi STA association exactly same as pico U-Cell—UE association. Therefore, when WiFi APs and WiFi STAs of coexistence scenario a is replaced with LAA eNBs and UEs, the association relationship between WiFi APs and WiFi STAs should be also maintained for replaced LAA eNBs and UEs.
Suggestion 7: For the cell association between the replaced LAA eNBs and UEs, WiFi AP—WiFi STA association is maintained to replaced LAA eNBs —LAA UEs.
4. Summary and conclusions
In this contribution, we discussed the necessity of the correlation modelling of the shadow fading and the details of cell association method. We suggest the followings based on discussion.
Suggestion 1: It can be needed to model the correlation of the shadow fading between collocated pico L-Cell and pico U-Cell.
Suggestion 2: WiFi STA can be associated with a WiFi AP based on received signal strength (RSS). RSS threshold can be -82 dBm.
Suggestion 3: For the cell association of outdoor UEs between macro L-Cell and pico L-Cell,

· Option 1: RSRQ (or geometry) based cell association with a bias
· Option 2: RSRP based cell association with a bias
Suggestion 4: For the pico U-Cell association of outdoor UEs associated with pico L-Cell,

· Option 1: All UEs associated with pico L-Cell are also associated with pico U-Cell collocated with the associated pico L-Cell.
· Option 2: Cell association based on RSRP independently calculated from pico L-Cell
Suggestion 5: For the pico L-Cell association of indoor UEs,

· Option 1: Cell association based on RSRP without a cell association threshold
· Option 2: Cell association based on RSRP with a cell association threshold
Suggestion 6: For the pico U-Cell association of indoor UEs associated with pico L-Cell,

· Option 1: All UEs associated with pico L-Cell are also associated with pico U-Cell collocated with the associated pico L-Cell.
· Option 2: Cell association based on RSRP independently calculated from pico L-Cell
· Suggestion 7: For the cell association between the replaced LAA eNBs and UEs, WiFi AP—WiFi STA association is maintained to replaced LAA eNBs —LAA UEs.
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