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1 Introduction

In RAN1#77bis, detailed coexistence evaluation assumptions were discussed and the following agreements and working assumptions were made.
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

· Coexistence scenarios with single and multiple unlicensed channels should be evaluated

· Note: this may not need two separate simulation scenarios
· Async between different LAA operators are baseline

· Sync between different LAA operators can also be evaluated

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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Agreements:
· Performance metric
· User perceived throughput (UPT)
· UPT CDF
· Latency (From packet arrival in devices (eNB, AP, UE, STA) MAC buffer to successful transmission (including retransmission) of packet)
· Latency CDF
· FFS: Number of users with X %ile latency < Y ms (e.g. X = 98, Y = 80 ms)

· Note: DL and/or UL can be reported when applicable
· FFS: Necessity of other system metric to help interpreting the performance results
· FFS: Definition of packet needs further clarifications depending on used traffic model
Agreements:
· Traffic model
· FTP model 3

· FFS: file sizes

· Load varied using arrival rate

· FTP model 1

· FFS: file sizes

· Load varied with number of users

· VoIP and video modeling

· FFS: How to use FTP model 3 or 1 to approximate VoIP and video
· FFS: Uni-directional or Bi-directional (i.e., both DL and UL)
· FFS: Necessity of mixed traffic models

· FFS: Necessity of full buffer 

· FFS: Priority among multiple traffic models
Agreements:
· Node density per operator
· X nodes per operator per indoor/outdoor cluster

· Y 20 MHz carrier frequencies available in unlicensed band

· Nodes (eNB/AP) and UE use one of the Y carrier frequencies for transmission
· FFS: Use of more than single carriers of eNB/AP and UE is not precluded
· One 10 MHz carrier frequency in licensed band

· Suggested options (FFS: Down selection among following options):

· Alt. 1: X = Y = 4
· Alt. 2: X = Y = 10
· Alt. 3: X = 4, Y = 1

· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3

Agreements:
· Wi-Fi-LAA coexistence

· For each UE and eNB/AP drop

· Step 1: Performance metrics for two Wi-Fi networks coexisting in a given evaluation scenario are evaluated and recorded.

· Step 2: Wi-Fi is replaced with LAA for the group of eNBs and UEs served by one of the Wi-Fi operators. Performance metrics of the Wi-Fi network coexisting with the LAA network are evaluated and recorded.

· Performance metrics for the Wi-Fi operator common to the two steps are compared.

· LAA-LAA coexistence

· Performance metrics for two LAA operators coexisting in a given evaluation scenario are evaluated and recorded.
· Performance metrics for the two LAA operators are compared.

In email discussion [1], there is a consensus on more coexistence evaluation assumptions, but some evaluation assumptions are still needed to be discussed and clarified. In this contribution, further discussion on coexistence evaluation assumptions is provided.
2 Discussion
· Sparse or dense deployments
Most of companies consider a single carrier alternative and a multiple carrier alternative. The single carrier alternative may be used to evaluate contention issues, and the multiple carrier alternative may be used to evaluate DFS methods and low-density deployments. However, high-density deployments for outdoor scenarios should be considered, no matter which alternative is evaluated. Considering the agreed assumptions of SCE [2], we propose:
Proposal 1: The number of clusters is configured with values 1 or 2 for sparse or dense deployments.
· Total BS and UE Tx Power
In the current standard, the total UE Tx power are bounded in carriers. However, a Wi-Fi component may control its power independently without considering the Tx power of the LTE component in the same device. For fair comparison, we propose:
Proposal 2: Total UE Tx Powers in licensed and unlicensed carriers are independent.
· Traffic model and Wi-Fi coordination
The traffic models with VoIP and video modeling were agreed. The basic VoIP and video performances of LAA and Wi-Fi without QoS mechanisms can be compared. However, enhanced distributed channel access (EDCA) had been included in 802.11e for QoS. With EDCA, high-priority traffic, such as VoIP and video traffic, has a higher chance of being sent than low-priority traffic. For QoS metric comparison between LAA and Wi-Fi, EDCA Wi-Fi coordination should be modeled.
Proposal 3: For QoS metric comparison between LAA and Wi-Fi, EDCA Wi-Fi coordination should be modeled.
· RTS/CTS (Wi-Fi)
RTS/CTS is an optional mechanism of 802.11 to reduce frame collision introduced by the hidden node problem. RTS/CTS may enhance the performance of IEEE802.11 network but that is dependent on the used topology [3], RTS/CTS may also increase the overhead of transmission. Moreover, LBT for transmission in 5GHz unlicensed bands is required in Japan. Therefore, we propose:
Proposal 4: RTS/CTS is optional for coexistence evaluation.
· DL/UL duplexing (Wi-Fi)
In the LAA SID, high priority is set on the completion of the DL-only scenario. A LAA device may respond ACK/NACK in a licensed band, but a Wi-Fi device need to respond a positive ACK in an unlicensed band if it has successfully received a packet. That is mandatory for Wi-Fi devices. Therefore, we propose:
Proposal 5: At least ACK should be modeled for Wi-Fi, even in the DL-only scenario.
3 Conclusions

In this contribution, we further discuss coexistence evaluation assumptions. Considering the discussion, we have the following proposals for coexistence evaluation:
Proposal 1: The number of clusters is configured with values 1 or 2 for sparse or dense deployments.
Proposal 2: Total UE Tx Powers in licensed and unlicensed carriers are independent.
Proposal 3: For QoS metric comparison between LAA and Wi-Fi, EDCA Wi-Fi coordination should be modeled.
Proposal 4: RTS/CTS is optional for coexistence evaluation.
Proposal 5: At least ACK should be modeled for Wi-Fi, even in the case of DL-only transmission.
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