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1 Introduction
In last RAN1 meeting, a new SI on Remote Interference Mitigation was firstly discussed in RAN1 and four frameworks were agreed for further study while framework #0 is used for LTE TDD, framework #1 is a OTA based solution, and framework #2.1 & 2.2 reply on backhaul signaling to on aggressor to victim’s link. In this contribution, we will share our views on the RS design based on the framework #1.
2 Background - Framework 1 
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[bookmark: _GoBack]Figure 1 Workflow of Framework-1 [1]
Step 0: Atmospheric ducting phenomenon happens and the remote interference appears
Step 1: 
· Victim experiences “sloping” like IoT increase and start RS transmission/monitoring
· This RS marked as RS-1 is used to assist aggressor(s) to recognize that they are causing remote interference to the victim and to detect/deduce how many UL resources of the victim are impacted by the aggressors.
· Aggressor starts monitoring RS as configured by OAM or when it experiences remote interference with “sloping” IoT increase. 
Step 2: Upon reception of RS-1, Aggressor starts remote interference mitigation solutions such as muting some DL transmission symbols and transmits RS to inform victim that the atmospheric ducting phenomenon still exist
· This RS marked as RS-2 is used to assist the victim to decide whether the atmospheric ducting phenomenon still exist.
· It does not preclude the possibility of using RS-2 for other purposes, pending on further study.
Step 3: Victim continues RS-1 transmission while receiving RS-2. Upon “disappearance” of RS-2, victim stops RS transmission
Step 4: Aggressor continue remote interference mitigation while receiving RS-1. Upon “disappearance” of RS-1, Aggressor restores original configuration when “disappearance” of RS-1.

Note: Although RS-1 and RS-2 carry different functionalities, it might be beneficial to achieve a common design for RS-1 and RS-2.
3 Issues and discussion

[bookmark: OLE_LINK1]In this section, we would like to share our views on the framework.
3.1 Issues #1 – RS-2’s position
In last RAN1 meeting, a common understanding for DL and UL boundary is considered for Macro BS deployment and will be considered for RS design. We recapture the agreement for the reference. 


Figure 1. Illustration of DL and UL transmission boundaries within a DL-UL transmission periodicity
For RS-2 (from aggressors to victims) transmission, there are two options for the time position:
· Option 1: RS-2 is always located at the original DL boundary.
· Option 2: RS-2 is neighboring the DL data and back off together.



Option 1 RS-2 is always located at the original DL boundary


Option 2 RS-2 is neighboring the DL data and back off together.
Figure 2 two options for RS-2 transmission
For both options, DL data backoffs will reduce the interference received at the victim BS. However, for option 1, there is some chance that the victim still suffers from the interference caused by RS-2 itself since potentially there is many “suspects (aggressors)” transmits RS-2 at the same time position. Option 1, which allows the RS-2 backs off together with DL data, will not have this issue since all the potential interfering symbols are muted. From this point, we slightly prefer to option 1. 
Proposal 1: the aggressors transmits RS-2 with same backoffs as DL data will reduce the interference to the victims.  

3.2 Issue #2 – supporting of aggressor-specific backoffs
There were some discussions on the RS design in last RAN1 meeting. Due to concerns on the great number of BS to be deployed and potential long distance between victim and aggressor, using a cell or BS specific RS will lead to a huge overhead. 
According current framework#1, only when no RS-2 is detected, victim will stop transmitting RS-1 and the whole procedure is completed. However, if the victim suffers from more than 1 aggressor (group) and the distance between victim and aggressors are quite different, the aggressor 2 who is much closer with the victim must back off the same symbols with the far-away aggressor (aggressor 1). 
[image: ]
Figure 3 victim suffers from more than 1 aggressor and the distance between victim and aggressors are quite different
To improve the resource utilization for near-by aggressors, it will be better to support multiple RS-1 from single victim BS or victim group, while how to pair victim RSs with Aggressors are FFS.
Proposal 2: To improve the resource utilization for near-by aggressors, it will be better to support multiple RS-1 from single victim BS or victim group. 
[bookmark: p2]
4 Conclusions 
In this contribution, we have made the following proposals:
Proposal 1: the aggressors transmits RS-2 with same backoffs as DL data will decrease the interference to the victims.  
Proposal 2: To improve the resource utilization for near-by aggressors, it will be better to support multiple RS-1 from single victim BS or victim group. 


References	
[1] [bookmark: _Ref525920821]R1-1809943 Agreements on NR-RIM frameworks


4/4
image1.png
Step 1: RS-1 Transmission

Step 1: RS mofitoring

Step2: Apply ==

Remote interference |_ __( Aggressor

Step 0: Remote Interference

Mitigation schemes

Step 4: Restore original config
Stop RS monitoring

Step 2: RS-2 Transmission

Step 1: Start RS monitoring

Step 3: Stop RS-1 transmission




image2.emf
D D D S U

10 2 2 14

GP U U U D D D D D D D D D U U U U U U U U U U U U U

14

slot

D

14 14

Common understanding 

among the whole network

D D D S U

10 2 2 14

U U U U U U U U U U U U U U

14

slot

14 14

Frame Structure

Configuration for gNB1

X X X D D D D D D D U U X X

1

st

 Reference Point

(maximum DL transmission boundary)

2

nd

 Reference Point

(maximum UL transmission boundary)

1

st

 Reference Point 2

nd

 Reference Point

D D D S U

10 2 2 14

U U U U U U U U U U U U U U

14

slot

14 14

Frame Structure

Configuration for gNB2

X D D D D D D D D D U U X X

1

st

 Reference Point 2

nd

 Reference Point

DL-UL switching period


Microsoft_Visio_Drawing.vsdx
D
D
D
S
U






10
2
2
14
GP
U
U
U
D
D
D
D
D




D
D
D
D
U
U
U
U
U
U
U
U
U
U
U
U
U
14
slot
D
14
14
Common understanding among the whole network
D
D
D
S
U






10
2
2
14
U
U
U
U
U
U
U
U
U
U
U
U
U
U
14
slot
14
14
Frame Structure
Configuration for gNB1
X
X
X
D
D
D




D
D
D
D
U
U
X
X
1st Reference Point
(maximum DL transmission boundary)
2nd Reference Point
(maximum UL transmission boundary)
1st Reference Point
2nd Reference Point
D
D
D
S
U






10
2
2
14
U
U
U
U
U
U
U
U
U
U
U
U
U
U
14
slot
14
14
Frame Structure
Configuration for gNB2
X
D
D
D
D
D




D
D
D
D
U
U
X
X
1st Reference Point
2nd Reference Point
DL-UL switching period



image3.emf
DL GP UL

DL GP UL

BS 1 Victim

BS 2 Aggressor

CLI

RS

-1

RS

-2

Back-off symbols


Microsoft_Visio_Drawing1.vsdx
DL
GP
UL
DL
GP
UL
BS 1 Victim
BS 2 Aggressor
CLI

RS-1
RS-2
Back-off symbols



image4.emf
DL GP UL

DL GP UL

BS 1 Victim

BS 2 Aggressor

CLI

RS

-1

RS

-2

Back-off symbols


Microsoft_Visio_Drawing2.vsdx
DL
GP
UL
DL
GP
UL
BS 1 Victim
BS 2 Aggressor
CLI

RS-1
RS-2
Back-off symbols



image5.emf
Victim BS Aggressor 2 Aggressor 1

DL GP UL

DL GP UL DL GP UL

backoffs RS-2 RS-1

D1 D2

Distance between Aggressor and victim 

–

D1>>D2


