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Discussion/Decision
1
Introduction
In RAN#65 plenary meeting, the study item “Study on Licensed-Assisted Access using LTE” was approved [1]. The SID includes the following objective:

“Define an evaluation methodology and possible scenarios for LTE deployments, focusing on LTE Carrier Aggregation configurations and architecture where one or more low power Scell(s) (ie. based on regulatory power limits) operates in unlicensed spectrum and is either DL-only or contains UL and DL, and where the PCell operates in licensed spectrum and can be either LTE FDD or LTE TDD. [RAN1]”

As can be seen, it is necessary to develop a single global LAA-LTE solution that ensures robust coexistence with incumbent technologies in the targeted unlicensed bands. 
This contribution discusses two specific LAA-LTE deployment scenarios and considers the corresponding evaluation metrics for ensuring LAA-LTE’s robust coexistence with Wi-Fi. These scenarios are applicable to all deployment configurations of LAA-LTE (DL only, DL+UL, CA, collocated/non-collocated, etc.).
2
Discussion
2.1. Deployment Scenario #1: Wi-Fi Alliance (WFA) Wi-Fi Voice 

CASE 1A. On a 20 MHz channel of UNI-III band, configure 

· One LAA-LTE Scell (DL only) that supports multiple UE’s, all of which continuously and concurrently downloading a data file.
· One 802.11n Wi-Fi AP that has ten different 802.11n Wi-Fi clients associated with it. Each of these clients runs an active voice-over-Wi-Fi call with a remote party. The voice session parameters are specified in [2].
· One 802.11n Wi-Fi AP that has one 802.11n Wi-Fi client associated with it. The client streams a H.264-coded HD video program from a remote video server. 
CASE 1B. Same as CASE A, except that the channel is 40 MHz. In this case, the following two configurations should both be considered: 1) two LAA-LTE deployments occupying two non-overlapping 20 MHz channels (one upper and the other lower portion of the 40 MHz channel); 2) one LAA-LTE deployment occupying the entire 40 MHz channel with two 20 MHz component carrier SDLs.
EVALUATION METRICS
Increase the total number of active UE’s in the Scell in several steps until the aggregate throughput of these UE’s reaches a level corresponding to the “fully-loaded” aggregate traffic of the corresponding Wi-Fi clients running the same downloading application (ref. [2]). At each step, check that the following are true for each Wi-Fi client that is running a voice call:

· Packet loss of less than 1% 

· No more than three consecutive lost packets 

· Latency of less than 50 milliseconds 

· Maximum jitter of less than 50 milliseconds 
The definitions and measurements of the above metrics are specified in [2].
2.2. Deployment Scenario #2: Wi-Fi Video Distributions at Home 

CASE 2A. On a 80 MHz channel of UNI-III band, configure 

· Two LAA-LTE Scells that support one UE each. One Scell runs on the upper 40 MHz of the 80 MHz channel; and the other on the lower 40 MHz. Each of the two UE’s runs a H.264-based SD video conference session with a remote party if LAA-LTE Scells support DL+UL; otherwise (DL only), each UE streams a H.264-based HD program from a remote server.
· One 802.11ac Wi-Fi AP that has five different 802.11ac Wi-Fi clients associated with it. Each of these clients uses the entire 80 MHz channel and streams a H.264-coded HD video program from a remote video server. 

CASE 2B. Same as CASE A, except that the channel is 160 MHz and that there are 4 LAA-LTE deployments, each of which runs on a non-overlapping 40 MHz channel that is configured with two 20 MHz component carrier SDLs.
EVALUATION METRICS
Each Wi-Fi video stream session shall have the same video quality as a configuration where, instead of using Scells to transport the video conference calls, some 802.11ac Wi-Fi BSS’s on the corresponding channels are used. The video quality measurement can be based on international standards such as ITU-T Rec. J.341, J.246, J.247, etc.
3
Conclusion
In this contribution we discussed two specific deployment scenarios, where LAA-LTE and Wi-Fi share the same channel. Both scenarios are deemed typical and practical. The evaluation metrics proposed for these two deployment scenarios ensure that the users of these Wi-Fi applications not be negatively and unfairly impacted by LAA-LTE.
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