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1 Introduction

In RAN1#78, detailed coexistence evaluation methodologies and assumptions were discussed and the following additional Wi-Fi and LAA evaluation assumptions were made:
Agreements:
· Wi-Fi system evaluation assumptions
	Parameter
	Value

	MCS
	802.11ac MCS table without 256 QAM 

Optional: include 256QAM (should be the same as for LAA)

	Antenna configuration


	2Tx2Rx in DL, Cross-polarized 

Optional: 1Tx2Rx in DL.

UL: 1Tx2Rx

(should be the same as for LAA)

Baseline: open loop 

Company should state assumptions if assumed otherwise

	Channel coding
	BCC

Optional: LDPC code

	Frame aggregation
	A-MPDU

	MPDU size
	Up to each company

	Max PPDU duration
	Baseline:< 4 ms 

(Asynchronous to LTE timing)

Company should state assumptions if assumed otherwise

	MAC
	Coordination
	DCF

If VoIP users are included, EDCA can be used

	
	SIFS, DIFS
	SIFS, DIFS

	
	Detection
	Energy detection & preamble detection

	
	RTS/CTS
	Optional

	
	Contention window
	Per DCF

If VoIP users are included, per EDCA can be used

	CCA-CS
	-82dBm and preamble decoding
(Note preamble occupies the 20MHz system bandwidth with rate 1/2 coding and BPSK modulation)

	CCA-ED 
	-62dBm
FFS: Optional: -72dBm

	ACK Modeled (successful reception, resources utilized)
	Yes

	Rate control
	Up to each company; should state assumption when reporting results

	Channel selection
	Up to each company; should state assumption when reporting results


Note: OFDM symbol length is 4 micro sec

Agreements:
· LAA system assumptions
	Parameters
	Value

	PCI planning for each NW
	Planned 

	Antenna configuration

	2Tx2Rx in DL, Cross-polarized. 
Optional: 1Tx2Rx in DL.
1Tx2Rx in UL
(should be the same as for Wi-Fi)

	Transmission schemes
	Based on TM4 or TM10, QPSK/16QAM/64QAM 

Optional: include 256QAM (should be the same as for Wi-Fi)

	Turbo code block interleaving depth
	Per LTE specs (1-14 LTE OFDM symbols dependent on MCS and PRB allocation)

	Scheduling
	Proportional fair

	Link adaptation
	Realistic

	CCA-ED
	Up to each company; should state assumption when reporting results

	Channel selection
	Up to each company; should state assumption when reporting results


Some evaluation methodologies and assumptions are still needed to be discussed and clarified. In this contribution, further discussion on evaluation assumptions and methodologies is provided.
2 Discussion
· Rate control
Wi-Fi devices use a rate control method to adapt the used MCS to the channel conditions for a target bit error rate (BER). A Wi-Fi MCS is associated with a code rate, so a rate control method could simply use a higher MCS or more streams to increase the data rate but may increase BER, or use a lower MCS or fewer streams to reduce BER but may decrease the data rate. There are many rate control methods for Wi-Fi system evaluation, such as Onoe, Rraa, ConstantRate, and Minstrel. Rate control methods can significantly affect the packet throughput of Wi-Fi system, and different rate control methods have different effects. In the previous meeting, some companies [1][2] provided some initial evaluations results based on the rate control method Minstrel, and many Wi-Fi devices also use rate control methods that are similar to Minstrel. Minstrel records the probabilities of successful transmissions of various rates, and chooses a rate to achieve a better packet throughput or a target packet throughput. A few transmissions with a higher rate will be used to update the probabilities of successful transmissions. For comparability among the results of contributions, we propose:
Proposal 1: Minstrel is a baseline rate control method for Wi-Fi system.
· Wi-Fi precoding
Precoding is an implement issue for Wi-Fi system, because it is a TDD system. The channels between Wi-Fi devices can be measured by the received RTS/CTS or other frames. However, RTS/CTS is optional in the current assumptions. Therefore, delays and errors of channel estimation should be discussed. We propose that the precoder should be based on channel estimation of the previous transmission (e.g. ACK) and the errors of channel estimation should be discussed.
Proposal 2: The precoder between Wi-Fi devices is based on channel estimation of the previous transmission (e.g. ACK), and the errors of channel estimation should be discussed.
· Data transmission in an incomplete subframe for LBE mechanisms
In the previous meeting, many companies [3]
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[6] provided or proposed LBE mechanisms for LAA, and the following agreements were made:
Agreements:
· DL LAA design should assume subframe boundary alignment according to the Rel-12 CA timing relationships  across serving cells aggregated by CA 
· At least for LBE, some signal(s) can be transmitted by eNB between the time eNB is permitted to transmit and the start of data transmission at least to reserve the channel
· This does not imply the data transmission can start only at the subframe boundary
· Possible restriction on starting position of data transmission can be considered
· The duration of this signals(s) is part of the maximum transmission duration

· The content/additional function/duration of this signal is FFS

· This does not imply network synchronization

For evaluation of LBE-based data transmission in an incomplete subframe, the rule of 
[image: image1.wmf]PRB

N

¢

 to the total number of allocated PRBs based on the procedure defined in subclause 7.1.6 of TS 36.213 should be discussed, and the rule of 
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 for DwPTS of the special subframe could be a baseline.
Proposal 3: The rule of the total number of allocated PRBs in an incomplete subframe for LBE mechanisms should be discussed and the rule for DwPTS of the special subframe could be a baseline.
3 Conclusions

In this contribution, we further discuss evaluation assumptions and methodologies. Considering the discussion, we have the following proposals for evaluation assumptions and methodologies:
Proposal 1: Minstrel is a baseline rate control method for Wi-Fi system.
Proposal 2: The precoder between Wi-Fi devices is based on channel estimation of the previous transmission (e.g. ACK), and the errors of channel estimation should be discussed.
Proposal 3: The rule of the total number of allocated PRBs in an incomplete subframe for LBE mechanisms should be discussed and the rule for DwPTS of the special subframe could be a baseline.
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