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DATE: 4 April 2016

TO: 	Liaison Coordinator, 3GPP

	Requested distribution to:
	3GPP TSG RAN1 Chair – Satoshi Nagata
	3GPP TSG RAN Chair – Dino Flore
	Secretary of RAN – Joern Krause

FROM:	Wi-Fi Alliance

RE:	Wi-Fi Alliance liaison statement regarding LAA



Dear Liaison Coordinator,

Wi-Fi Alliance requests that the attached memorandum be distributed to the Chair of the working groups listed above, in regards to LAA.

Best Regards,

Tina Hanzlik
Wi-Fi Alliance Staff



DATE:	4 April 2016

TO: 	Dino Flore, 3GPP TSG RAN Chair, oflore@qti.qualcomm.com 
        	Satoshi Nagata, 3GPP TSG WG RAN1 Chair, nagatas@nttdocomo.com
CC: 	Joern Krause, 3GPP TSG RAN Secretary, Joern.Krause@etsi.org 
Susanna Kooistra, 3GPP Liaison Coordinator, susanna.kooistra@3gpp.org 

FROM: Wi-Fi Alliance Coexistence Task Group

SUBJECT: Liaison Statement Regarding LAA

Dear Dino and Satoshi,

Wi-Fi Alliance would like to thank 3GPP for its liaison document “LS on LAA” (reference RP-152280) and for its proactive engagement with Wi-Fi Alliance on issues relating to coexistence between LAA and Wi-Fi.

Wi-Fi Alliance is closely following the recent developments in 3GPP regarding Licensed Assisted Access (LAA) and welcomes the opportunity to comment on the LAA CRs. 

On the following pages, Wi-Fi Alliance provides some comments on the LAA specification aimed at ensuring good coexistence between LAA and Wi-Fi. In addition, Wi-Fi Alliance highlights and provides complementary analysis on some of the comments contained within the liaison response recently submitted to 3GPP by IEEE 802 LMSC [2], which it believes are important to help ensure fair sharing and efficient use of unlicensed spectrum by LAA and Wi-Fi devices. 

Wi-Fi Alliance looks forward to reviewing the responses to our comments and the resulting changes to the LAA specification. We also look forward to continued cooperation between our organizations towards ensuring good coexistence performance between LAA and Wi-Fi.

Sincerely,
Wi-Fi Alliance
[bookmark: _GoBack]
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Wi-Fi Alliance comments on 3GPP LAA specification are based on its definition of fairness in unlicensed spectrum
Wi-Fi Alliance considers that a deployed system transmitting in an unlicensed channel is operating fairly to Wi-Fi if the impact of the system on Wi-Fi users in the channel is no worse than the impact that would result from an additional Wi-Fi network introduced into the channel supporting the same traffic load as the system [3].
Wi-Fi Alliance comments on the 3GPP LAA specification are mostly derived from this definition, and are focused on ensuring that LAA technology is fair when operating in the same channel as a Wi-Fi system.  For the purpose of the analysis in this document, three key aspects of this definition are highlighted as follows: 
· (A) The impact of co-channel LAA networks on Wi-Fi throughput and latency sensitive traffic KPIs
· (B) The degree of fairness with which LAA devices access (operate on and contend for) and consume spectral resources 
· (C) The impact of co-channel LAA networks on the ability of a Wi-Fi user to reliably discover, establish and maintain a connection to a Wi-Fi network

Wi-Fi Alliance has comments aimed at ensuring good coexistence of LAA and Wi-Fi
Wi-Fi Alliance has some comments on the LAA specification which are relevant to the key aspects of fair coexistence stated above:
[Wi-Fi Alliance comment 1] 3GPP should consider minimum requirements and/or criteria for channel selection
For LTE network operating in licensed spectrum, it is typical for the selection of carrier(s) on which each eNB operates to be determined in a proprietary manner based on RF planning considerations (e.g. taking into account the deployment topology, propagation environment and frequency reuse scheme), for example with the goal to maximize total spectral efficiency of the LTE network. Importantly, since those carriers are typically licensed for use by a single network operator, the impact of those carrier selection decisions is limited to the performance of the LTE network itself – i.e. it does not create impact on other neighboring networks.
On the contrary, when LAA operates in unlicensed spectrum, the selection of carrier(s) can have a large impact on the performance KPIs of (multiple) neighboring Wi-Fi networks (A), and more generally on the overall spectral efficiency in unlicensed spectrum (B). This may justify including minimum requirements and/or criteria for channel selection in the LAA specification. Wi-Fi Alliance plans to run coexistence tests on channel selection behavior - for example, selection of the minimum utilized channel.
Action Item for 3GPP: Wi-Fi Alliance kindly requests 3GPP RAN to consider (if it is not already doing so) defining specific minimum requirements and/or criteria for channel selection by LAA eNBs operating in unlicensed spectrum, with the goal of minimizing overall impact to neighboring Wi-Fi networks.
[Wi-Fi Alliance comment 2] 3GPP should consider defining mechanisms to ensure unhindered discovery, selection and connection to Wi-Fi networks when a device is attached to an LAA eNB
Wi-Fi Alliance believes it is important to ensure the ability of the user of a device to quickly and reliably discover Wi-Fi networks, setup a connection to a Wi-Fi network (C), and maintain Wi-Fi performance KPIs (A), while it is attached to an eNB that supports LAA. 
Action Item for 3GPP: Wi-Fi Alliance kindly requests 3GPP RAN to consider (if it is not already doing so) defining the necessary criteria, signaling and/or procedures to ensure that a multimode (LAA + Wi-Fi) device that is attached to an LAA eNB  is not restricted from using Wi-Fi. This may include, for example, the ability to ensure the eNB does not schedule transmissions for the device on LAA carrier(s) if the device indicates that doing so would interfere with the current or intended use of its Wi-Fi interface.


Wi-Fi Alliance agrees with many of the comments on the LAA specification that were recently liaised to 3GPP by IEEE 802 LMSC
Wi-Fi Alliance believes that many comments made in the IEEE 802 LMSC liaison response document [2] are vital to ensure fair coexistence between LAA and Wi-Fi. These comments are highlighted below (using numbering per [2]), together with complementary analysis in respect to the key aspects of the Wi-Fi Alliance fairness definition highlighted above.
[IEEE comment 3] Radio equipment in unlicensed spectrum should detect neighboring networks with sufficient sensitivity to ensure fair coexistence
[Wi-Fi Alliance analysis] LAA equipment should be sufficiently sensitive to neighboring Wi-Fi networks to ensure that it contends for and consumes spectral resources fairly (B), especially in scenarios where LAA hears Wi-Fi at relatively low levels yet, if it does not fairly share the channel, would cause significant impact to Wi-Fi performance KPIs (A) and the ability to establish Wi-Fi connections (C). As LAA equipment becomes available, Wi-Fi Alliance is planning to develop LAA/Wi-Fi coexistence tests based on the LTE-U/Wi-Fi tests it is currently defining,  at a variety of “test signal levels” at which LAA nodes can hear Wi-Fi nodes and vice versa. Wi-Fi Alliance would be happy to engage with 3GPP on the definition of these tests.
[IEEE comment 8] The maximum continuous transmission time should be limited to avoid blocking latency sensitive traffic on coexisting networks
[Wi-Fi Alliance analysis] Long continuous transmission times block neighboring Wi-Fi networks from using the same channel, and so have a significant impact on Wi-Fi performance KPIs, particularly for latency and jitter sensitive traffic (A). Long transmission times can also increase timing jitter and rate of blocked transmissions of Wi-Fi Beacon frames, which may degrade the ability for Wi-Fi devices to detect Wi-Fi networks (C).
[IEEE comment 7] Channel access that is obtained using special access mechanisms for high priority data should not be used to transit lower priority data
[Wi-Fi Alliance analysis] If LAA and Wi-Fi systems, when transmitting data of the same priority, contend for the channel using significantly different parameters, they will not achieve fair sharing of the channel’s spectral resources (B), which would therefore have an undue impact on Wi-Fi performance KPIs (A).
[IEEE comment 5] LAA and 802.11 multi-channel aggregation schemes should align
[Wi-Fi Alliance analysis] The scheme by which an LAA network occupies multiple channels in unlicensed spectrum will influence the number of Wi-Fi networks that are impacted by the LAA network, the fairness with which all networks sharing the total unlicensed band can utilize the spectrum (B), and the Wi-Fi performance KPIs of Wi-Fi networks operating on each of the channels occupied by LAA (A).
[IEEE comment 2] Transmission of Discovery Reference Signals should be clearly bounded to avoid excess airtime overhead on unlicensed spectrum
[Wi-Fi Alliance analysis] Since LAA DRS are transmitted using prioritized channel access parameters and are relatively long, they will cause significant unfairness in the spectrum available to Wi-Fi networks if their transmission is not bounded (B). This would have an undue impact on Wi-Fi performance KPIs (A). 
[IEEE comment 6] Radio equipment in unlicensed spectrum should stop transmission as soon as transmission of useful data is complete
[Wi-Fi Alliance analysis] If LAA transmissions are extended beyond the duration that is required to transmit useful data, the average length of each transmission time would increase (with similar impact as per IEEE comment 8) and the aggregate spectral efficiency of unlicensed spectrum would reduce, which may cause significant impact on Wi-Fi performance KPIs (A). 
[IEEE comment 1] Radio equipment in unlicensed spectrum should not transmit energy for the primary purpose of blocking access to the channel to others
[Wi-Fi Alliance comment] If LAA transmits energy primarily intended to block channel access to Wi-Fi, it may result in significant unfairness in Wi-Fi networks’ ability to utilize the channel (B). In addition, the aggregate spectral efficiency of unlicensed spectrum would reduce. Both aspects may cause significant impact on Wi-Fi performance KPIs (A).
[IEEE comment 4] LAA and IEEE 802.11 slot boundaries should align as accurately as possible to preserve spectral efficiency in unlicensed spectrum
[Wi-Fi Alliance comment] Lack of slot alignment between LAA and Wi-Fi may significantly reduce aggregate spectral efficiency of unlicensed spectrum, and therefore cause significant impact on Wi-Fi performance KPIs (A).
Action Item for 3GPP: Wi-Fi Alliance kindly requests 3GPP RAN to address the above mentioned comments from IEEE 802 LMSC, and copy Wi-Fi Alliance on 3GPP RAN’s response to IEEE 802 LMSC.


image1.png
/) L.IA“"@




