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1. Overall Description:

3GPP RAN1 would like to thank IEEE 802 LMSC for their LS (R1-1706126) “Liaison Statement to 3GPP RAN/RAN1/RAN4 related to PD and ED issues”,

In response, RAN1 would like to provide the following information. Need to decide whether the response would be a joint response by RAN1 and RAN4 or each group would provide an individual response.
1. IEEE 802 & 3GPP RAN1 have continued to disagree on various issues related to LAA’s ED threshold and its effect on LAA/ 802.11 coexistence 
IEEE 802 has expressed concerns in several Liaison Statements to 3GPP RAN1 over the last year or so that the use by LAA of an ED threshold of -72 dB, as currently defined in Release 13, will not result in fair coexistence between 802.11 and LAA systems. 3GPP RAN1 has generally disagreed with the concerns expressed by IEEE 802 and has declined to make suggested changes or undertake the additional investigations suggested by IEEE 802. 

The following sub-sections summarise various Liaison Statements since March 2016 related to LAA’s ED threshold in the context of LAA/802.11 coexistence. 

1.1. March 2016: IEEE 802 suggested the use of either an ED threshold of -77 dBm or preambles to enhance LAA/ 802.11 coexistence 
In a Liaison Statement to 3GPP RAN1 in March 2016 [1], IEEE 802 asserted that multiple simulation studies in 3GPP RAN1 during the LAA Study Item phase suggested that an ED threshold of -72 dBm for LAA is insufficient to support fair coexistence between 802.11 and LAA systems, particularly in common scenarios including weaker 802.11 links. 

In the same liaison, IEEE 802 suggested that this issue could be resolved by LAA using an ED threshold of -77 dBm or by LAA detecting and acting on preambles transmitted by 802.11 systems at -82 dBm. In the latter case, this would allow LAA to use an increased ED threshold of -62 dBm. IEEE 802 noted that coexistence between LAA and 802.11 systems could be further enhanced by LAA systems also transmitting preambles that could be decoded by 802.11 systems, thus allowing 802.11 systems to more easily detect and defer to LAA systems. 

1.2. May 2016: 3GPP RAN1 rejected IEEE 802’s suggestions for use by LAA of a lower ED threshold or preambles and requested it adopt an ED threshold of -72 dBm for 802.11ax 
In a Liaison Statement to IEEE 802 in May 2016 [2], 3GPP RAN1 responded to IEEE 802’s Liaison Statement [1]. 3GPP RAN1 informed IEEE 802 that LAA’s ED threshold was decided “after considerable debate and with wide participation”. IEEE 802 notes that while there was participation in the debate by a diversity of stakeholders, there was not consensus from the IEEE 802 community. 3GPP RAN1 also asserted it was its opinion that, “the agreed threshold levels will ensure fair coexistence as simulations based on the 3GPP indoor scenario have shown fair-coexistence when using the agreed CCA threshold”. The clear message from 3GPP RAN1 was that 3GPP RAN1 will not change the LAA ED threshold of -72 dBm despite the expressed concerns of IEEE 802. 

On a more positive note, 3GPP RAN1 informed IEEE 802 that 3GPP RAN4 would develop multi-node coexistence tests to validate the 3GPP RAN1’s coexistence claims. It was stated in the liaison that coexistence performance will be “checked in cases where the detectable energy from IEEE 802.11 nodes is below the energy detection threshold. LAA equipment would be required to ensure fair coexistence via these test cases”. 

Finally, 3GPP RAN1 requested IEEE 802 to consider adopting an ED threshold of -72 dBm for 802.11ax, which is currently under development in IEEE 802.11 TGax, to align LAA and 802.11ax. 
1.3. August 2016: IEEE 802 requested 3GPP RAN1 to change its simulation assumptions to better reflect realistic 802.11 deployments 
In a Liaison Statement to 3GPP RAN1 in August 2016 [3], IEEE 802 expressed concern about the use of simulation models by 3GPP RAN1 that misrepresented typical indoor deployments of 802.11 systems. In particular, IEEE 802 requested 3GPP RAN1 consider fairness issues in configurations that have a “larger percentage of weak 802.11 links than what is currently assumed in the 3GPP indoor model”. IEEE 802 provided references to two 3GPP RAN1 documents that justified the inclusion of weak 802.11 links in any evaluations of coexistence between 802.11 and LAA systems. 
1.4. November 2016: IEEE 802 rejected 3GPP RAN1’s request that 802.11ax use an ED threshold of -72 dBm and requested it consider use of preambles in the Release 14 
IEEE 802 did not respond immediately to 3GPP RAN1’s May 2016 request [2] to consider adopting an ED threshold of -72 dBm for 802.11ax. However, IEEE 802 did respond to this request in a Liaison Statement to 3GPP RAN1 in November 2016 [4]. IEEE 802 declined 3GPP RAN1’s request because it would put 802.11ax systems at a disadvantage compared to billions of existing and future 802.11a/n/ac systems using an ED threshold of -62 dBm and at a disadvantage to any LAA systems not detecting 802.11 preambles at -82 dBm. 

In the same Liaison Statement, IEEE 802 requested that 3GPP RAN1 “Consider explicitly defining support for PD-based channel access in a future release of LAA specification”, recognising that 3GPP RAN1 had already rejected making any such change for Release 13 and it was probably too late for any change to Release 13 anyway. 
1.5. November 2016: 3GPP rejected IEEE 802’s request to consider the use of preambles in Release 14 
In a Liaison Statement to IEEE 802 in November 2016 [5], 3GPP RAN1 provided its most recent response in the liaison exchange with IEEE 802. 

3GPP RAN1 did not respond to IEEE 802’s explanation of why 802.11ax adopting an ED threshold of -72 dBm is not appropriate, nor did it repeat its previous request that 802.11ax adopt an ED threshold of -72 dBm. On this basis, IEEE 802 considers this issue to be closed. 

Instead, 3GPP RAN1 generally repeated other material from its previous Liaison Statements. In particular, 3GPP RAN1 noted that ED based coexistence using a level of -72 dBm was agreed in 3GPP RAN1 “after considerable debate and with wide participation of stakeholders of both LAA and IEEE 802.11 technologies”, and that the use of preamble detection had been considered and rejected. 

On a more positive note, 3GPP RAN1 informed IEEE 802 that 3GPP RAN1 has defined a mechanism in LAA to allow a different ED threshold to be dynamically configured and that appropriate values will be studied in 3GPP RAN4. 3GPP RAN1 again noted that 3GPP RAN4 “has decided on the development of a set of coexistence test cases including multi-node tests to verify the coexistence between LAA and IEEE 802.11 devices in various scenarios including testing above and below an ED threshold of -72 dBm for LAA devices”. Finally, 3GPP RAN1 noted “equipment would be tested to ensure fair coexistence between LAA and 802.11 systems”. 
RAN1 response to 1.1, 1.2, 1.3, 1.4 and 1.5:

RAN1 notes that several members of the IEEE community including several WiFi stakeholders have active representation in RAN1, RAN2 and RAN4 and have provided simulation results to evaluate coexistence between LAA and WiFi. Such a study was also carried out in ETSI BRAN as well in the development of the EN 301 893 harmonized standard and it was agreed after extensive discussion on multiple occasions that using an ED threshold of -72dBm was the best way forward overall for all future systems operating in the 5GHz unlicensed spectrum including 802.11ax and LAA while recognizing that in very specific scenarios a single choice of ED threshold may be sub-optimal. In all the simulations presented, no major coexistence concerns have been identified in both indoor and outdoor scenarios (outdoor scenarios have a larger percentage of weak IEEE 802.11 links) even with the choice of a single ED threshold.  
RAN1 notes that the factors influencing the choice of ED threshold remain unchanged from Rel-13 to Rel-14 and Rel-15 and hence the ED threshold of -72dBm is expected to be used for LAA transmissions in these releases as well. 

RAN1 wishes to highlight that the ED threshold of -72dBm is an upper bound and the eNB either by its own implementation or by using assistance from the UEs can adaptively lower the threshold to better suit the deployed topology and scenario to further improve coexistence. A new measurement configuration for channel occupancy and average RSSI have been defined in Rel-13 to precisely enable such a feature. Furthermore, in Rel-14 LAA where UL transmissions are enabled, the eNB can configure the UE with an ED threshold as low as -85dBm. RAN1 believes that providing this flexibility to the eNB to adapt the ED threshold to the scenario at hand is a valuable tool that can additionally enhance coexistence compared to the use of fixed thresholds.
Next, RAN1 notes that as ETSI BRAN has adopted an ED threshold of -72dBm for all future systems to deployed in the 5GHz unlicensed spectrum including 802.11ax systems and given the global nature of WiFi deployments, RAN1 expected that this can be considered as the normal deployment configuration in all regions in the world. Based on this assumption, RAN1 requested that such this be formally specified in the IEEE 802.11ax specification as well. 

However, IEEE 802 has rejected RAN1’s request and has not provided RAN1 with any evaluations on the extent of the claimed performance degradation of 802.11ax systems compared to previous 802.11 technologies and there was no discussion and evaluation on whether such performance degradation, if it exists, can be overcome by considering alternative techniques. Since, IEEE 802 has rejected a request for harmonization of the ED threshold, RAN1 currently believes that IEEE 802 will adopt an ED threshold of -72dBm only in certain regions which adopt the EN 301 893 harmonized standard. 

It has also recently come to the attention of some members of RAN1 that some members of IEEE 802 intend to request ETSI BRAN to provide an exemption even for future 802.11 systems from -72dBm ED threshold and allow compliance with an ED threshold of -62dBm and PD of -82dBm. RAN1 respectfully requests IEEE 802 to provide more details on this aspect. While RAN1 still has significant concerns about IEEE 802 rejecting the request to adopt an ED threshold of -72dBm and requests IEEE 802 once again to consider adopting the -72dBm ED threshold, RAN1 does not believe that meaningful progress can be made via liaison statements on this aspect until further developments take place [please double check and edit/delete if unnecessary]. 
2. In the interest of resolving these outstanding issues, IEEE 802 requests that 3GPP continue to work with IEEE 802 to gather additional evidence relating to LAA/802.11 coexistence 
IEEE 802 greatly values our Liaison Statement exchanges with 3GPP RAN over the last few years. These exchanges have promoted better understanding by all stakeholders of likely LAA/802.11 coexistence characteristics, and have led to some important refinements in the LAA specification. They are also likely to influence aspects of the developing 802.11ax standard. 

However, IEEE 802 notes that 3GPP RAN1 has declined to agree to IEEE 802’s suggestions to: 

· Lower LAA’s ED threshold in either LAA Release 13 or LAA Release 14 based on evidence provided by IEEE 802 

· Undertake additional LAA/802.11 coexistence investigations using more realistic deployment scenarios suggested by IEEE 802 

· Adopt preamble detection or transmission as an LAA/802.11 coexistence mechanism as suggested by IEEE 802 based on its successful use in 802.11 over many years. 

It is the view of IEEE 802 that multiple opportunities have been lost to enable the highest possible level of coexistence between LAA and 802.11 systems from the very earliest deployments of LAA. IEEE 802 requests that 3GPP continue to work with IEEE 802 to gather evidence before any LAA deployment on the best ways to promote fair coexistence between LAA and 802.11 systems, and to act on that evidence as it becomes available. 

3. IEEE 802 was encouraged by 3GPP’s commitment to gather additional evidence by validating LAA/802.11 coexistence before LAA deployment using test plans developed by 3GPP RAN4 
IEEE 802 was encouraged that 3GPP committed to validate its assertions about coexistence between LAA and 802.11 systems using tests being developed by 3GPP RAN4. IEEE 802 interprets this commitment by 3GPP to mean that LAA devices will be required to satisfy the coexistence tests developed by 3GPP RAN4 before their deployment. 

IEEE 802 was particularly encouraged that 3GPP committed to testing deployment scenarios where 802.11 transmissions are received by LAA below the LAA ED threshold of -72dBm. This is important because such scenarios test configurations where weak 802.11 links operate below the LAA ED threshold in the presence of relatively stronger LAA transmitters, as is typical of many deployments in unlicensed spectrum. 

IEEE 802 looks forward to reviewing the 3GPP RAN4’s test plan proposals and the results of preliminary testing of LAA/802.11 coexistence. These results will provide valuable evidence for any potential changes to the LAA specification and the future IEEE 802.11ax standard. 
RAN1 response to 2 and 3:
RAN1 thanks IEEE 802 for its understanding. RAN1 also notes that several stakeholders from the 802.11 community are actively participating in the discussion and specification of the LAA test plan in RAN4 and encourages other IEEE 802.11 stakeholders, whenever feasible, to directly participate in the standardization of the RAN4 test plan for LAA. RAN1 and RAN4 are always open to additionally work with IEEE 802 indirectly (via liaison statements for example) to incorporate any feedback whenever there is sufficient consensus.
Any additional comments from RAN4
4. IEEE 802 is now concerned that 3GPP may not undertake the promised LAA/802.11 coexistence tests before LAA’s deployment 
IEEE 802 has reviewed 3GPP reports documenting LAA/802.11 coexistence test development activities at the last three 3GPP RAN4 meetings: 10-14 October 2016 in Ljubljana, 14-18 November 2016 in Reno and 13-17 February 2017 in Athens. IEEE 802 notes that the coexistence tests are currently only about 30% complete [6] and there was little progress at the last 3GPP RAN4 meeting in Athens. There was almost no agreement ([7], [8]) on most details of any tests aligned with the commitment made in multiple Liaison Statements by 3GPP that the tests developed by 3GPP RAN4 will incorporate common 802.11 deployment scenarios in which 802.11 transmissions are received by LAA both above and below the LAA ED threshold of -72dBm. 

IEEE 802 is concerned that any failure by 3GPP to develop the promised tests and then use them to validate the various LAA/802.11 coexistence claims before the deployment of LAA will result in an unacceptably high risk that LAA systems will adversely impact the operation of deployed 802.11 systems. 
5. IEEE 802 therefore requests that 3GPP reconfirm its previous commitment to validate LAA/ 802.11 coexistence using tests developed in 3GPP RAN4 before LAA’s deployment 
IEEE 802 requests that 3GPP reconfirm its previous commitments that 3GPP RAN4 will develop and execute tests to validate LAA/802.11 coexistence prior to the deployment of LAA systems, especially in scenarios where 802.11 transmissions are received by LAA below the LAA ED threshold of -72dBm. 

In addition, IEEE 802 requests that 3GPP provides answers to some related questions about the development and expected use of 3GPP RAN4’s LAA/802.11 coexistence test plans: 

· What is the expected date of completion of 3GPP RAN4’s LAA/802.11 coexistence test plans? 

· When are 3GPP RAN4’s LAA/802.11 coexistence test plans expected to be executed with LAA systems? 
· What is the expected process for reviewing the results of 3GPP RAN4’s LAA/802.11 coexistence test plans? 

· What is the expected process for making subsequent changes to the LAA specification in 3GPP RAN1? 

RAN1 Response to issue 4 and 5:
RAN4 to provide response on questions 1,2,3. 

If any coexistence issues have been identified in the RAN4 testing, appropriate changes can be incorporated into RAN1 specification by way of change requests (CRs) if they don’t impact the ASN.1 encoding (RAN2 RRC spec TS 36.331), provided there is sufficient consensus to do so. If any proposed specification changes absolutely require changes to ASN.1 encoding, then RAN plenary may discuss on the best way forward at that time based on the nature of identified issues. 

6. IEEE 802 also requests that 3GPP clarify its plans for other testing of LAA’s channel access mechanisms that may be relevant to LAA/802.11 coexistence 
IEEE 802 notes that successful LAA/802.11 coexistence will depend on many aspects of the LAA channel access mechanisms operating as designed. After reviewing the 3GPP specifications TS 36.141 [9] and TS 36.104 [10], it is IEEE 802’s understanding that there are only two tests currently documented related to LAA channel access: 

· Test of adherence to the ED threshold of -72dBm with an error tolerance of 4dB, in a single 20MHz carrier configuration only 

· Test of adherence to the TXOP limit of 8ms for Best Effort traffic (channel access priority class 3), in a single 20MHz carrier configuration only 

If this is the case then IEEE 802 is concerned that the lack of functional tests for important aspects of LAA’s channel access mechanisms will put LAA/802.11 coexistence at even greater risk. IEEE 802 requests that 3GPP clarify if these are the only functional tests currently documented and what plans there are for additional functional tests relevant to LAA/802.11 coexistence, such as tests for: 

· Differentiated access for different access channel priority classes via appropriate selection and adaptation of channel access parameters 

· Appropriate multiplexing of data of a lower access channel priority class in a COT obtained with the access parameters of a higher access channel priority class 

· Multicarrier channel access 
Response to issue 6: 

RAN4 to provide a detailed response
7. Alternatively, in the absence of availability of timely 3GPP RAN4 testing, IEEE 802 requests 3GPP provide its perspective on extending the Wi-Fi Alliance LTE-U tests to LAA 
Alternatively, in the absence of any test defined by 3GPP RAN4 to test LAA/802.11 coexistence before the deployment of LAA, IEEE 802 requests that 3GPP provide its perspective on whether the Wi-Fi Alliance’s LTE-U coexistence tests [11] might be extended to cover LAA? 
Response to issue 7:

RAN1 once again notes that LAA has been standardized with the active involvement of stakeholders of both LAA and 802.11 communities after an extensive simulation campaign. RAN1’s choice of coexistence mechanism has also been adopted in ETSI BRAN harmonized standard as well. RAN1 believes that the coexistence testing framework developed by RAN4 has been based on consensus (with some compromises from all the stakeholders) and while not perfect, it is sufficient to test the coexistence between LAA and 802.11 systems. 
2. Actions:
To IEEE 802 LMSC
To be added once document is finalized.
3. References
To be added as needed for the refined document. 
4. Date of Next TSG-RAN WG1 Meetings:


TSG RAN WG1 Meeting 89
15 – 19 May 2017

Hangzhou,China

TSG RAN WG1 Meeting NR-Adhoc 2
27 – 30  June 2017 

Qingdao, China

TSG RAN WG1 Meeting 90
21 – 25  August 2017 

Prague, CZ

5. Date of Next TSG-RAN Plenary Meetings:


TSG RAN WG1 Meeting 76
5 – 8  June 2017

Florida, USA

TSG RAN WG1 Meeting 77
11 – 14  Sept 2017 

Sapparo, Japan

