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1	Workplan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting(for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
In RAN1 #94, RIM SI discussion was focusing on NR-RIM scenarios, frameworks and link-level simulation assumptions for RS design. Three frameworks were agreed as staring point and a LS was sent to RAN3. Initial simulation assumptions were agreed with details to be refined in the coming meeting. The following agreements were made:

R1-1809872	Draft skeleton of TR 38.866 Study on remote interference management for NR	CMCC
Agreements:
· [bookmark: _Hlk521683489]To include the following in the TR: As shown in Figure 1, it is assumed in the RIM study that the whole network with synchronized macro cells has a common understanding on a DL transmission boundary (denotes as the 1st reference point) which indicates the ending boundary of the DL transmission, and an UL reception boundary (denotes as the 2nd reference point) which denotes the starting boundary of the first allowed UL reception within a DL-UL transmission periodicity. 
· The boundary may be considered for RS design
· The 1st reference point locates before the 2nd reference point.



Figure 1. Illustration of DL and UL transmission boundaries within a DL-UL transmission periodicity

Agreements:
· In terms of the IoT (interference over thermal) increase between two sets of gNBs causing remote interference to each other, two scenarios should be considered for NR-RIM,
1. Scenario #1: IoT increases are detectable by one or more gNBs in both sets,
1. Scenario #2: IoT increase is detectable by one or more gNBs in only one set.
Agreements:
Framework-1, Framework-2.1, Framework-2.2 below are used as starting point for further study, using Framework-0 as basis for comparison.
Note:
· Not all the steps need to be included when making use of a given framework.
· [bookmark: p2]Mechanisms for improving network robustness at both victim and aggressor side can be studied under the NR-RIM frameworks.
· A victim cell may take actions applying remote mitigation scheme. This detail is FFS
· An aggressor may also be a victim (and vice versa) at least for Scenario #1

0. Framework-0
[image: ]
Workflow of Framework-0
Step 0: Atmospheric ducting phenomenon happens and the remote interference appears
Step 1: 
· Victim experiences “sloping” like IoT increase and start RS transmission
· Aggressor starts monitoring RS as configured by OAM 
Step 2: Upon reception of RS, Aggressor reports the detected RS to OAM
Step 3: OAM sends remote interference mitigation scheme to Aggressor
Step 4: Aggressor applies remote interference mitigation scheme
Step 5: OAM stops RS monitoring and restores original config. at aggressor side and stop RS transmission at victim side.


0. Framework-1
[image: ]
Workflow of Framework-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.

0. Framework-2.1
[image: ]
Workflow of Framework-2.1
Step 0: Atmospheric ducting phenomenon happens and the remote interference appears
Step 1: 
· Victim experiences “sloping” like IoT increase and start RS transmission
· A set of gNBs might use the same RS, which may carry the set ID.
· Aggressor starts monitoring RS as configured by OAM or when it experiences remote interference with “sloping” IoT increase. 
Step 2: Upon reception of RS, Aggressor informs the set of victim gNB(s) the reception of RS through backhaul and apply interference mitigation scheme
· Message exchange in Step 2 could include other information, pending on further study.
Step 3: Upon “disappearance” of RS, Aggressor informs the set of Victim gNB(s) the “disappearance” of RS through backhaul and restore original configuration.
Step 4: Victim stop RS transmission upon the reception of the “disappearance of RS” info through backhaul

0. Framework-2.2
[image: ]

Workflow of Framework-2.2
Step 0: Atmospheric ducting phenomenon happens and the remote interference appears
Step 1: 
· Victim experiences “sloping” like IoT increase and start RS transmission
· A set of gNBs might use the same RS, which may carry the set ID.
· Aggressor starts monitoring RS as configured by OAM or when it experiences remote interference with “sloping” IoT increase. 
Step 2: Upon reception of RS, Aggressor informs the set of victim gNB(s) the reception of RS through backhaul
Step 3: Upon reception of the “reception of RS” info received in the backhaul, victim sends info to assist RIM coordination
Step 4: Aggressor applies remote interference mitigation scheme
Step 5: Upon “disappearance” of RS, Aggressor informs Victim the “disappearance” of RS through backhaul.
Step 6: Victim stop RS transmission upon the reception of the “disappearance of RS” info through backhaul

Agreements:
· Inform RAN3 that three frameworks are used as in RAN1 as a starting point for further study. Following information will also be included is the LS.
· The distance between gNB aggressor and gNB victim can be up to 300 km.
· Action to RAN3: to provide feedback regarding feasibility of the frameworks
· Draft LS in R1-1809875, which is approved and final LS in R1-1809987

Agreements:
· For RIM SI, the evaluation is to be carried out via link-level simulation to evaluate the performance of the reference signals in the NR-RIM frameworks.

Agreements:
For simulation evaluation of reference signals in the NR-RIM frameworks
· Following Descriptions of the RS should be provided
· RS sequence
· Length of RS sequence
· Time/frequency pattern of RS
· Time pattern (number of symbols)
· Frequency pattern
· Following analytical metrics of the RS should be provided
· The complexity of reference signal detection at gNB
· Overhead
· Impact on UEs
· Others
· Simulation
· Simulation parameters
· SCS: 30 kHz (mandatory) / 15 KHz (optional)
· Simulation bandwidth: 20 MHz
· gNB MIMO configuration: 1T1R (mandatory)/1T2R(optional)
· Frequency offset: 0 Hz 
· FFT size: to be provided
· Length of detection window Lsymbol: to be provided
· Channel model:
·  Option1: AWGN with random complex phase 
·  Option2: TDL-E (K-factor = [22] dB, DS = [30] ns, Doppler [0] Hz)
· FFS: whether one of the two options or both options are mandatory.
· Delay of received RS: When multiple RSs arrive in the detection window, the arrival time of the i-th RS respect to the start of the detection window, △i ,is uniformly distributed within [-Lsymbol, Lsymbol], where Lsymbol is the length of UL symbol based on the numerology of RS.
· Power of received RS: 
· Option1: Pi of multiple RSs have a power offset with respect to the reference power P0, where the power offset is randomly selected from [-0.5dB, 0.5dB]. 
·  Use option1 as starting point for evaluation, FFS other option(s), e.g., different power offset ranges.
· Simulation cases and related metrics
· Case 1: Single RS + AWGN (mandatory)
· Metric: the minimum SNR where detection probability of [90%] and a false alarm requirement of [1%]
·  FFS: successful detection time, e.g., one-shot.
·  Case 2: Multiple RS + AWGN (mandatory)
· Number of total RSs arrived within one detection window: FFS
· Number of base sequences arrived within the detection window: FFS
· Metric: FFS.

Email discussion on additional simulation assumption for RIM till 9/7 – Hua (CMCC)

2.1.2	Remaining Open issues
1. Study mechanisms for improving network robustness and addressing strong remote base station interference, including potential UE side’s enhancement [RAN1]
1. Study mechanisms for identifying which gNB(s)generate strong remote interference, including the following aspects:
0. Potential Reference signal design for gNB to identify that it creates strong inter-gNB interference to some victim gNB[RAN1]
0. Existing reference signals are starting points of discussion.
0. [bookmark: _Hlk523242370]Mechanism for gNB to start and terminate the transmission/detection of the reference signal(s) [RAN1, RAN3]
1. Study the potential additional coordination among gNBs for mitigating remote interference [RAN3] 

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
· Mechanism for gNB to start and terminate the transmission/detection of the reference signal(s) 
· Study the potential additional coordination among gNBs for mitigating remote interference 

2.4	RAN4
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.5.4	Estimated Level of Completion
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. Based on the joint RAN-SA#80 session the items relevant for this section are shown in http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_80/Docs/SP-180561.zipand summarized below:
	Work Area
	SA WIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	URLLC for 5G
	FS_5G_URLLC
FS_Vertical_LAN
cyberCAV
	SA2: Hui.ni@huawei.com
SA2: Devaki.chandramouli@nokia.com
SA1: joachim.walewski@siemens.com
	FS_NR_L1enh_URLLC
FS_NR_unlic
FS_NR_IIOT
	RAN1: chengyan.cheng@huawei.com
RAN1: jingsun@qti.qualcomm.com
RAN2: dawid.koziol@nokia.com

	V2X for 5G
	FS_eV2XARC
	SA2: laeyoung.kim@lge.com
SA1: sungduck.chun@lge.com
	FS_NR_V2X
	RAN1: Hanbyul.seo@lge.com
Matthew.webb@huawei.com

	Positioning
	FS_eLCS
5G_HYPOS
	SA2: aiming@catt.cn
SA1: lionel.ries@esa.int
	FS_NR_POS
	RAN1:alexey.khoryaev@INTEL.COM
asbjorn.grovlen@ERICSSON.COM

	UE Capabilities
	FS_RACS
	SA2: harisz@qti.qualcomm.com
	FS_RACS_RAN
	RAN2: alex.hsu@mediatek.com

	5G Satellite Aspects
	FS_5GSAT_ARCH
5GSAT
	SA2:cyril.michel@thalesaleniaspace.com
SA1: cyril.michel@thalesaleniaspace.com
	FS_NR_NTN_solutions
	RAN3: nicolas.chuberre@thalesaleniaspace.com



RAN and SA rapporteurs are requested to fill in these clauses jointly.

3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	


4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.

RAN1 #94
R1-1808840	Work plan for Rel-16 SI on NR RIM	CMCC
[bookmark: _Hlk523237818]R1-1809872 	Draft skeleton of TR 38.866 Study on remote interference management for NR	CMCC
R1-1809375	Draft skeleton of TR 38.866 Study on remote interference management for NR	CMCC
R1-1808927	Design considerations for remote interference management	Huawei, HiSilicon
R1-1809865	Draft summary on Study on NR-RIM	CMCC
R1-1809973	Draft summary on Study on NR-RIM	CMCC
R1-1808529	Discussion on mechanism for NR RIM support	LG Electronics
R1-1809162	Views on remote interference management for NR	NTT DOCOMO, INC.
R1-1809455	Mechanisms for improving network robustness	Qualcomm Incorporated
R1-1808067	Discussion on remote interference mitigation mechanisms	Huawei, HiSilicon
R1-1808325	Consideration on RIM framework and mechanisms for improving network robustness	ZTE
R1-1808342	Considerations on remote interference management	Sony
R1-1808408	Views on remote interference management	CATT
R1-1808703	Remote interference management schemes	Intel Corporation
R1-1808785	Mechanisms for improving network robustness	Samsung
R1-1808822	On mechanism for improving network robustness in the presence of remote interference	Ericsson
R1-1809221	Remote interference management for NR	Nokia, Nokia Shanghai Bell
R1-1808841	Discussion on framework for RIM	CMCC
R1-1808823	On mechanism for identifying strong gNB interferers	Ericsson
R1-1808326	Consideration on reference signal design for remote interference management	ZTE
R1-1808068	Discussion on reference signal design for identifying remote interference	Huawei, HiSilicon
R1-1808409	Discussion on identification of strong gNB interferers	CATT
R1-1808530	Discussion on procedure for NR RIM	LG Electronics
R1-1808704	Mechanism for identifying remote gNB interference	Intel Corporation
R1-1808786	Mechaisms for identifying strong gNB interferers	Samsung
R1-1809222	Considerations on identifying strong gNB interferers	Nokia, Nokia Shanghai Bell
R1-1809252	Some Considerations on Remote Interference Management for NR	China Telecommunications
R1-1809456	Mechanisms for identifying strong gNB interferers	Qualcomm Incorporated
R1-1809463	On remote interference management	CEWiT
R1-1808824	Evaluation methodology and assumptions for RIM reference signal evaluations	Ericsson
R1-1808842	Discussion on RS design for RIM	CMCC
R1-1808843	Discussion on evaluation assumption for RIM	CMCC
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