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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title:
Revised WID on Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR
Acronym:
NR_CLI_RIM
Unique identifier: 800082
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	X

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

As captured in TR38.802 (as shown in below), NR aims to support duplexing flexibility in both paired and unpaired spectrum. 
“NR supports paired and unpaired spectrum and strives to maximize commonality between the technical solutions, allowing FDD operation on a paired spectrum, different transmission directions in either part of a paired spectrum, TDD operation on an unpaired spectrum where the transmission direction of time resources is not dynamically changed, and TDD operation on an unpaired spectrum where the transmission direction of most time resources can be dynamically changing. DL and UL transmission directions at least for data can be dynamically assigned on a per-slot basis at least in a TDM manner. It is noted that transmission directions include all of downlink, uplink, sidelink, and backhaul link. NR supports at least semi-statically assigned DL/UL transmission direction as gNB operation, i.e., the assigned DL/UL transmission direction can be signaled to UE by higher layer signaling.”
Rel-14 NR study showed that duplexing flexibility with cross-link interference mitigation shows better user throughput compared to static UL/DL operation or dynamic UL/DL operation without interference mitigation in indoor hotspot (4GHz and 30GHz) and urban macro scenarios (4GHz and 2GHz). The mitigation techniques include coordinated scheduling scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment.
During Rel-15 NR WI, enablers for basic support of cross-link interference mitigation schemes to support duplexing flexibility for paired and unpaired spectrum were discussed but could not specified as the work has been deprioritized. Mainly, it was agreed to introduce UE-to-UE measurement for CLI, and TRP-to-TRP measurement/coordination techniques were discussed. Rel-15 NR specification supports mechanisms to allow dynamic DL/UL assignments. Yet, any cross-link interference mitigation techniques and coexistence requirements have not been specified and thus the use of dynamic DL/UL assignment operation is considerably restricted. 
As observed during study, dynamic DL/UL resource assignments would be more beneficial in indoor hotspot and urban macro scenarios where gNB TX power is rather limited, and ISD is small. During the study, dynamic DL/UL assignment operations offers performance gain in high frequencies such as 4 GHz and 30 GHz. In such frequencies, advanced MIMO techniques can be utilized to mitigate cross-link interference which has not been fully evaluated. 
Furthermore, semi-static and/or dynamic DL/UL resource assignments should also consider coexistence issues particularly among different operators where tight coordination are challenged. Coexistence mechanisms among different operators in co-channel and adjacent channels are essential regardless whether each cell operates in semi-static or dynamic DL/UL assignment mechanism. For efficient coexistence, not only coexistence requirements need to be understood but also advanced mechanisms to mitigate interference such as TRP-to-TRP measurement and adaptation based on measurements should be considered. 

In commercial TD-LTE network with macro deployment scenario, it is observed in relatively large scale of eNBs that IoT (amounts to above -105dBm, even to -90dBm in some extreme cases) in these eNBs intermittently deteriorated to severely impact the network coverage and connection successful rate. Jointed with several approaches, e.g., IoT statistics from the eNBs in some regions over the forecast of troposphere bending (http://www.dxinfocentre.com/tropo.html) , as well as the symptoms varying with the artificially constructed transmission patterns, it is identified that this kind of IoT degradation is caused by the downlink signal of remote eNB (furthest as 300km away with observed record) as long as the atmospheric conditions favourable for producing troposphere bending of radio waves are available. To mitigate the impact of this kind of remote base station interference as it intermittently happens, but not to scarify the network resources all the time, in the field TD-LTE network, some adaptive mechanisms are introduced, where abnormal IoT enhancement will trigger the victim eNB to transmit a specific signal in a window, each eNB that detected the specific signal in a window will identify itself as the contributor of the deteriorated IoT in some eNB(s), and then it will reconfigure the GP or some other parameters to reduce its weight to the interference. In this framework, the impact of troposphere bending is mitigated to some extension, however, some disadvantages are also apparent in the proprietary implementation, e.g., rely on some static mechanism for detection signal transmission and detection  due to lack inter-vendor inter-eNB coordination, decision making is per individual eNB based implementation, etc.
In NR deployment on lower TDD frequency, the impact of the troposphere bending will continue existing if no special mechanisms are introduced. Though the design of the frame structure in NR has already considered much more flexible GP to leave larger room for avoiding the remote interference, it is necessary to study mechanisms for identifying when or how long will the long enough GP be configured, as well as corresponding gNB’s behaviour and inter-gNB’s coordination procedure.
In the RIM SI, the frameworks for mechanisms for gNBs to start and terminate the transmission/detection of reference signal(s), the functionalities and requirements of the corresponding RS(s) as well as the design of the RS(s), and the backhaul-based coordination mechanisms among gNBs have been studied, where the outcome and conclusions of the SI was captured in TR 38.866. It is recommended to specify RIM RS(s) to support identifying remote interference related information, it is also recommended to specify the inter-set RIM backhaul signalling via the core network for backhaul-based solution.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item should specify cross-link interference mitigation techniques to support flexible resource adaptation. Furthermore, it also specifies remote-interference management techniques. 

The detailed objectives for cross-link interference mitigation to support flexible resource adaptation for unpaired NR cells are: 

· Specify cross-link interference measurements and reporting at a UE (e.g., CLI-RSSI and/or CLI-RSRP) [RAN1, RAN2, RAN4] 

· Specify network coordination mechanism(s) including at least exchange of intended DL/UL configuration [RAN1, RAN3]

· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels [RAN4]
· Target no or very minimal impact on RF requirement
. 

Note: Measurement and coordination mechanisms should be applicable to IAB nodes. 
The detailed objectives for remote-interference management are:

· Specify RIM RS resource and configurations, including [RAN1]
· A basic RIM-RS resource
· Configuration of RIM-RS and distinguishable RIM RS-1/2 resources, including sequence type, time and frequency transmission pattern

· Determine gNB set identification information through detection of RIM-RS(s) by implicit or explicit indication. Determine further information that can be carried by the RIM-RS, such as “Ducting phenomenon exists”, “Enough mitigation” & “Not enough mitigation”,   [RAN1, SA5]
· Specify the inter-set RIM backhaul signalling via the core network to convey the messages of “RIM-RS detected” and “RIM-RS disappeared [RAN3]
· Identify corresponding OAM functions to support RIM operation [RAN1, RAN3].
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary UE performance requirements for the specified enhancements
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR

38.828
	Internal TR
	Co-existence study of Cross-Link Interference (CLI) for NR
	
	RAN#84
	Core part, led by RAN4

Rapporteur:
PARK JONGKEUN, LG Electronics

Jong1.park@lge.com


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS 38.201
	Interface between gNBs for RIM
	RAN#86
	Core part

	TS 38.211
	Resource and configuration of RIM RSs
	RAN#86
	Core part

	TS 38.214
	PDSCH resource mapping and UE procedure for CLI handling
	RAN#86
	Core part

	TS 38.215
	UE measurement on CLI needs to be captured
	RAN#86
	Core part

	TS 38.300
	Stage 2 description of CLI handling and RIM
	RAN#87
	Core part

	TS 38.331
	UE measurement and reporting configuration
	RAN#87
	Core part

	TS 38.401
	Stage 2 architecture description of RIM
	RAN#87
	Core part

	TS 38.410
	RIM message transfer function in NG
	RAN#87
	Core part

	TS 38.413
	RIM backhaul signalling 
	RAN#87
	Core part

	TS 38.423
	Coordination information over Xn
	RAN#87
	Core part

	TS 38.470
	CLI handling and RIM message transfer functions in Xn and F1
	RAN#87
	Core part

	TS 38.473
	Coordination information over F1
	RAN#87
	Core part

	TS 38.133
	Measurement related core requirements
	RAN#87
	Core part

	TS 38.133
	Measurement related requirements
	RAN#88
	Performance part


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Company: LG Electronics

Name: Hyunsoo Ko
Email: hyunsoo.ko@lge.com
7
Work item leadership

Primary: RAN WG1

Secondary: RAN WG4, RAN WG3, RAN WG2
8
Aspects that involve other WGs
Impact on SA5 
· Support all necessary bidirectional information exchange with the OAM and/or unidirectional information indication/configuation by the OAM for RIM operation as identified by RAN1/RAN3  [SA5]
· Support of multiple configurations for basic RIM-RS transmission, including resource and/or functionality, if not specified in RAN1 [SA5]
Impact on SA 2

a)  If needed, coordinate with SA2 to support core-network based inter-gNB coordination solutions[SA2]
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	AT&T

	Nokia

	Nokia Shanghai Bell

	NTT DOCOMO

	Verizon

	Panasonic

	LG Electronics

	CMCC

	Sierra Wireless

	China Telecom

	Ericsson

	Qualcomm

	HiSilicon

	Intel

	IITM

	CEWiT

	IITH

	Motorola Mobility

	Lenovo

	SK Telecom

	Huawei

	Samsung

	ETRI

	Telefonica

	ZTE

	CATT


