
3GPP TSG-RAN WG4 Meeting # 101-e 








R4-2117195
Electronic meeting, November 1-12, 2021
Agenda item:
7.25.2.2
Source: 
Charter Communications Inc., CableLabs, HPE, Comcast, 
Title: 
Fair co-existence proposal between NR-U 100MHz channel rasters and Wi-Fi in 5 GHz (n46) and 6 GHz (n96)
Document for:
Approval
1. Introduction

In RAN4 Meeting #100-e a WF [1] on adding 100 MHz channel BW in NR-U bands n46 and n96 was approved.  In sub-topic 5-1: channelization the following summary was provided
Issue 5-1-1: Channelization for 100MHz – general rules

· Option 1 (Charter, CableLabs, HPE, Apple, Broadcom, Comcast)

· One 100MHz NR-U should only overlap one 80 MHz Wi-Fi channel for n46.

· Consider only two 100 MHz NR-U per 160 MHz Wi-Fi channel in n96.

· Option 2 (Skyworks, Qualcomm, Nokia, Huawei, ZTE)

· One 100MHz NR-U should not overlap two 160 MHz Wi-Fi channels for n46 and n96.

· Consider only four 100 MHz per 160 MHz Wi-Fi channel for n46 and n96.

· Option 3 (Intel)

· Define different channel rasters for 1) environments where the absence of other technologies is guarantee; and 2) environments with presence of other technologies

· Define channel raster locations to allow for greater flexibility for NR-U (e.g., based on option 2) and add specification text that would state that certain raster locations are only for use in environments, where the absence of other technologies is guaranteed (e.g., by level of regulations, private premises policies). It would be the responsibility of the network owner to ensure that this requirement is respected.

· For environments “where the absence of other technologies is guaranteed” use Option 2 or more flexible channel raster (e.g., 20 MHz grid)

· For environments “with presence of other technologies” use modified Option 2 with two 100 MHz per 160MHz Wi-Fi channel

Note: Skyworks is open to discuss only two 100MHz channel per 160MHz channels for n96 if they enable 100+60MHz CA. For n46 Skyworks is open to restrictions on 100MHz channels due to coexistence but do not agree that "one 100MHz NR-U should only overlap one 80 MHz" can be agreed as a general rule as this rule does not apply to 160MHz WiFi channels.
For Skyworks’s note above, Charter response was captured in chairman’s notes as follow: 

In response to Skyworks note, Wi-Fi 160 MHz channels can overlap 80 MHz channels because Wi-Fi has Request-to-send (RTS)/Clear-to-send (CTS) mechanisms to resolve contentions, hence RTS/CTS helps avoiding throughput degradation. NR-U does not have this mechanism and this is why there is a different between NR-U and Wi-Fi with regards to overlapping 80 MHz channels.

In this contribution, we will re-state our compromised position for 100 MHz channelization in n46 and n96.
2. Discussion 
2.1 Fair co-existence mitigation between 100 MHz channel rasters in NR-U and Wi-Fi in n46
In RAN4 100-e, we provided an analysis under R4-2111835 [2] demonstrating that alignment between NR-U channel rasters for 20 MHz, 40MHz, 60 MHz, and 80 MHz to Wi-Fi channel bonding configurations provided fair co-existence between technologies. For 60 MHz NR-U channel rasters, we demonstrated that alignment was made in order for these rasters not to overlap two 40 MHz Wi-Fi channel bonding configurations.  

In addition to this, n46 has a lot of legacy Wi-Fi networks (e.g., 802.11ac) deployed that do not support channel puncture. This case leaves an 11ac device with 80MHz (or 160MHz) bandwidth to drop to 40MHz operation which significantly reduces spectrum efficiency and should be avoided as it causes an unfair scenario. In order to keep this fair co-existence in n46, we propose that NR-U 100 MHz channel rasters will not overlap two 80 MHz Wi-Fi channel bonding configurations. 

Proposal 1: RAN4 should consider no 100 MHz channel bandwidth configuration in NR-U can overlap two 80 MHz Wi-Fi channel bonding, only four 100 MHz channel rasters (5200, 5300, 5520 and 5865 MHz) for NR-U in 5 GHz (n46).

2.2 Fair co-existence mitigation between 100 MHz channel rasters in NR-U and Wi-Fi in n96
Only 802.11ax or newer Wi-Fi technologies will be deployed in the 6 GHz band that support channel puncture. The requirement in band n96 could be relaxed to allow one NR-U 100 MHz channel overlap two 80 MHz Wi-Fi channels. With no incumbency in 6 GHz, a flexible stand allowing 100 MHz channel bonding configurations in NR-U can be achieved provided that these channel rasters align inside 160 MHz Wi-Fi bonding configurations. This position will provide fair co-existence as 100 MHz channel bonding configurations in NR-U will not wipe out 320 MHz of Wi-Fi channel bonding. There are a total of seventeen 100 MHz channel bonding configurations in NR-U considering 2-100 MHz NR-U channel bandwidth configurations per 160 MHz Wi-Fi channel bonding that meet this criteria (5995 MHz, 6055 MHz, 6155 MHz, 6215 MHz, 6315 MHz, 6375 MHz, 6475 MHz, 6535 MHz, 6635 MHz, 6695 MHz, 6795 MHz, 6855 MHz, 6955 MHz, 7015 MHz, 7035 MHz, 7055 MHz and 7075MHz)
Proposal 2: RAN4 should consider two 100 MHz NR-U channel bandwidth configurations per 160 MHz Wi-Fi channels (5995 MHz, 6055 MHz, 6155 MHz, 6215 MHz, 6315 MHz, 6375 MHz, 6475 MHz, 6535 MHz, 6635 MHz, 6695 MHz, 6795 MHz, 6855 MHz, 6955 MHz, 7015 MHz, 7035 MHz, 7055 MHz and 7075MHz) in 6 GHz (n96).

3. Conclusions

In this contribution, we propose that for n46, NR-U 100 MHz channel rasters cannot overlap two 80 MHz channel rasters as indicated in proposal 1.
Proposal 1: RAN4 should consider no 100 MHz channel bandwidth configuration in NR-U can overlap two 80 MHz Wi-Fi channel bonding, only four 100 MHz channel rasters (5200, 5300, 5520 and 5865 MHz) for NR-U in 5 GHz (n46).

For n96, we propose a flexible stand allowing 100 MHz channel bonding configurations in NR-U can be achieved provided that these channel rasters align inside 160 MHz Wi-Fi bonding configurations. This proposal is summarized below:

Proposal 2: RAN4 should consider two 100 MHz NR-U channel bandwidth configurations per 160 MHz Wi-Fi channels (5995 MHz, 6055 MHz, 6155 MHz, 6215 MHz, 6315 MHz, 6375 MHz, 6475 MHz, 6535 MHz, 6635 MHz, 6695 MHz, 6795 MHz, 6855 MHz, 6955 MHz, 7015 MHz, 7035 MHz, 7055 MHz and 7075MHz) in 6 GHz (n96).
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