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1. Overall Description:

3GPP RAN1 would like to thank IEEE 802 LMSC for their LS (R1-152531) “Follow-up Liaison Statement Regarding LAA”, 18 May 2015. 
In response, RAN1 would like to provide the following information. 
IEEE recommendation 13: It is the technical opinion of IEEE 802 that category 4 LBT provides the best coexistence mechanism for use with 802.11 networks, and hence recommends that it be included as a coexistence mechanism in LAA.
RAN1 response 13: Based on the majority of the evaluation results, both category 3 LBT and category 4 LBT meet the fairness criteria given in [3] in the agreed evaluation scenarios. Note that this does not preclude that other mechanisms can also meet the fairness criteria. [To be updated taking into account the SI conclusion.]
IEEE recommendation 14: IEEE 802 encourages 3GPP RAN1 to continue simulations during the Work Item to investigate and validate design decisions before adopting them into the Technical Specification.
Invitation: To expand collaboration with 3GPP and other industry stakeholders, IEEE 802 proposes working with 3GPP RAN to plan a one day workshop hosted by IEEE 802 on Thursday 16-July, collocated with the July 2015 IEEE 802 Plenary session.
RAN1 response 14: If a follow up Work Item is opened, the specified coexistence mechanisms would be based on the Study Item recommendations. It can be assumed that with the same mechanism being specified in a possible follow up LAA Work Item, the Study Item conclusions on coexistence would remain to be valid.  It can be also expected that further refinements in the specified coexistence mechanisms would be accompanied by corresponding further evaluations in the possible LAA Work Item. 
Regarding the notice on the July 2015 IEEE 802 Plenary session, RAN1 would like to note that he possibility of organizing an LAA workshop is being discussed by RAN, therefore RAN1 respectfully defers the related discussion to the RAN plenary for further consideration.
IEEE recommendation Issue 1: 3GPP RAN1 has not yet responded to IEEE 802’s recommendation to consider video traffic scenarios. There are multiple industry predictions that the vast majority of network traffic will be video based within a few years, and today hundreds of millions of unique consumers use real time two-way video calling each month.
RAN1 response Issue 1: RAN1 is not planning to add video traffic to the simulation scenarios analysed during the Study Item phase. RAN1 may consider changes to the simulation assumptions used during the Work Item phase (if a Work Item is opened) including the addition of video traffic.  RAN 1 notes that other delay intolerant traffic (VoIP specifically) is an optional part of the evaluation with mixed traffic models which also include delay tolerant traffic such as FTP traffic (see Section A.1 in Annex of [1]). 

RAN1 would like to also note that the fact that RAN1 is not planning to add further simulation scenarios during the Study Item phase does not preclude the possibility of interested companies submitting results to address other traffic model cases.  
IEEE recommendation Issue 2: IEEE 802 remains interested in understanding coexistence performance under additional high density scenarios, e.g. with 50-200 devices per 802.11 AP, where the impact on mean contention windows and signaling traffic are more significant. These scenarios are typical in environments such as stadiums and dense city areas, which are those where it is likely that IEEE 802.11 and LAA networks will be collocated. The IEEE 802 has included dense scenarios in their work on 802.11ax and believes these would also need to be understood for LAA. 
RAN1 response Issue 2: RAN1 is not planning to add further simulation scenarios during the Study Item phase, including addressing even higher density scenarios.  
Regarding the dense scenarios mentioned above, RAN1 would like to note the following: 

a) It is RAN1’s understanding that the dense scenarios (50-200 devices per AP) assumed by IEEE in their work on 802.11ax is a multi-channel scenario, unlike the set of single channel scenarios assumed by 3GPP RAN1. The single channel scenarios in general create more adverse interference conditions. 
b) It is RAN1’s understanding that in the dense scenarios (50-200 devices per AP) used by the IEEE in their work on 802.11ax, there is a single network of APs assumed, therefore each device can always connect to the closest AP, which mitigates some of the harsh interference conditions. On the other hand, the scenarios used by 3GPP RAN1 for LAA – 802.11 coexistence evaluations assume two non-cooperating networks on a single channel where the device may be closer to an interfering network node than to any node of its serving network, creating more adverse interference conditions.   
RAN1 would like to also note that the fact that RAN1 is not planning to add further simulation scenarios during the Study Item phase does not preclude the possibility of interested companies submitting results to address denser scenario cases. 
RAN1 would like to further note that IEEE has previously standardized two mechanisms for dealing with high load scenarios, namely, the Point Coordination Function (PCF) in early versions of the 802.11 standard, and the Hybrid Coordination Function (HCF) which was standardized in 802.11e. IEEE 802 may want to consider usage of the HCF for dense scenarios in order to efficiently utilize the spectrum and provide fairness to LTE.
IEEE recommendation Issue 3: 3GPP RAN1 declined to include 3 and 4 Tx/Rx and 80/160MHz configuration in the simulations on the basis that these features are common to LAA and 802.11 and so do not affect coexistence. IEEE 802 agrees with the justification but is concerned the results simulations underestimate the absolute performance of 802.11 systems.
RAN1 response Issue 3: The objective of the LAA Study Item has been to evaluate coexistence between 802.11 and LAA according to the agreed fairness criteria [3]. It has not been an objective of the Study Item to estimate the 802.11 absolute performance or compare the LAA and 802.11 system performance. RAN1 would like to note that, as it was also mentioned in [2], it can be expected that both the 802.11 and LAA systems would benefit from higher number of Tx/Rx antennas and/or other advanced features. 
IEEE recommendation Issue 4: In addition, IEEE 802 notes that there have been a small number of recent submissions to 3GPP relating to hidden station issues (e.g. 3GPP R1-151816, R1-151047, R1-151106, R1-151123, and R1-151972). These submissions indicate significant potential for coexistence issues between LAA and 802.11 without detection and/or mitigation mechanisms for both 802.11 hidden stations and LAA hidden stations. IEEE 802 looks forward to further discussion of this issue at the proposed workshop.
RAN1 response Issue 4: RAN1 would like to note that the agreed evaluation scenarios represent cases in which hidden nodes are already present, as was noted, for example, in R1-151816 mentioned above; therefore their impact is already captured in the evaluations. The simulation results in general suggest that applying adaptive Energy Detection (ED) threshold by LAA eNBs can effectively mitigate the hidden node problem and ensure coexistence according to the agreed fairness criteria [3]. 
RAN1 would like to further note that RAN1 has made the following agreement: 

· It is recommended that LAA supports a mechanism to adaptively change the ED threshold at least for DL
· It is recommended that LAA supports a mechanism to adaptively lower the ED threshold from an upper bound
· This adaptation mechanism does not preclude semi-static or static threshold setting

· FFS: The upper bound
· FFS: Adaptation mechanism
· FFS: Signalling mechanism if needed
· Note: May or may not have standard impact
[To be updated taking into account the SI conclusion.]
Further discussion: IEEE 802 looks forward to further discussions with 3GPP on how to engage all stakeholders in the review and development of LAA coexistence mechanisms

The 3GPP RAN1 response noted that it was deferring IEEE 802’s questions related to the inclusion of other stakeholders into the LAA development and review process to 3GPP RAN. IEEE 802 proposes expanded collaboration with 3GPP and other industry stakeholders, by working with 3GPP RAN to plan a one day workshop hosted by IEEE 802 on Thursday 16 July, collocated with the July 2015 the IEEE 802 Plenary session at the Hilton Waikoloa Village in Hawaii. 

RAN1 response: RAN1 thanks IEEE 802 LMSC for the notice. The possibility of organizing an LAA workshop is being discussed by RAN, therefore RAN1 respectfully defers further answers to this discussion to RAN.
2. Actions:
To IEEE 802 LMSC
ACTION:   RAN1 would like to respectfully ask IEEE 802 LMSC to take the above information into account.
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