[bookmark: _GoBack]3GPP TSG RAN Meeting #86	RP-192714
Sitges, Spain, December 9-12, 2019	(revision of RP-192292)

Source:	NTT DOCOMO, INC.
Title:	New SID on inter-gNB coordination for NR  
Document for:	Approval
Agenda Item:	8.2.5
3GPP™ Work Item Description
Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 	Feasibility study on inter-gNB coordination for NR 
Acronym: FS_NR_gNB-COORD
Unique identifier: 	 
NOTE:	For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.
	For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.
	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
	

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	



1	Impacts 	{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	X
	
	

	No
	X
	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 … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	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 Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


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.
2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.
3	Justification
NG-RAN enables operators to deploy the logical entities flexibly in their network. The NG-RAN architecture can be extended for further to cover the promising functionalities, e.g. CA and MIMO over multiple TRPs, BWP support and eICIC (ABS) between different gNB-DUs, so that these functionalities can be provided via two gNBs. Furthermore, considering gNB-CU being virtualized and covering huge area, the fault of gNB-CU would be critical and resiliency between gNB-CUs would worth consideration.

Carrier Aggregation:
When the new spectrum is deployed, CA (Carrier Aggregation) can be used, only if the new carrier and the other existing carriers are served by the same gNBs/gNB-DUs. If not, DC (Dual Connectivity) is used to aggregate the carriers served by the different gNBs/gNB-DUs. 
However, comparing CA and DC, CA would be better from service area perspective because DC requires multiple UL transmission in proportion to the number of nodes involved with the DC operation. (In other words, for CA, the UE would not have to support multiple UL transmissions.) 
Thus, for CA, operators’ need to ensure future extension capability for possible new spectrum even for current equipment; CAPEX and/or OPEX would be increased.
Furthermore, DC with more than one SCGs is not possible in current specification. 

Multi-TRP operation:
In Rel-16, RAN1 will specify various flavors of multi-TRP solutions. For example, one primary use case is Multi-TRP with Multi-DCI: Independent scheduling between 2 TRP with same or separate MAC over non-ideal backhaul as shown in the figure below.
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Figure 3.1:	Multi-DCI/Multi-TRP

The information and mechanisms for coordination required to support this feature across different gNBs/gNB-DUs (e.g. timing coordination or resource allocation between TRPs) are not currently supported by existing interfaces and would need to be defined. 

The following aspects should be considered as part of the study item:
· Backwards compatibility for UEs supporting Rel-15 CA and/or Rel-16 Multi-TRP features
· Architecture-aware enhancements for Rel-17 UEs 
· Requirements on (non-ideal) backhaul latency
· Whether existing interfaces can support these use cases

BWP support and eICIC (ABS) between different gNB-DUs:
To achieve higher flexibility on CU-DU split, following would be considered.
-BWP support between different gNB-DUs
Service native RAN: To realize network slicing using virtualized RAN platform, the key is proper resource allocation for each dedicated service/slices.  One possible solution to realize the proper resource allocation is adopting multiple DU architecture by applying BWP operation where each DU works for each dedicated slices/services and are on the same virtualized RAN platform.  In this architecture, spectrum resource is shared by multiple DUs as well as hardware and computing resources in order to maximize its flexibility and scalability.  By allocating different gNB-DUs to each BWPs (e.g. based on the service requirement), RAN architecture can be more service native, more capable to reflect the features of the service on the slice including features specific to certain vendor.  On the other hand, it would require coordination between gNB-DUs on e.g. Initial BWP handling.  
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Figure 3.2:	BWP support between different gNB-DUs

- Interference mitigation support between different gNB-DUs
Enhancement for deployment flexibility: To realize network slicing and Mobile Edge computing, deployment flexibility is very critical for operators.  We can fairly assume the case to increase where pico cell and macro cell is operated by different gNB-DUs using the same spectrum.  However in this scenario, gNB-DUs need to be coordinated to mitigate potential interference between these cells that are using the same spectrum.  
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Figure 3.3:	eICIC (ABS) support between different gNB-DUs

Resiliency of gNB-CU:
In current TS38.401, it was defined that one gNB-DU is connected to only one gNB-CU. So, if the gNB-CU breaks down, the gNB-DU cannot operate any NR cells. However, if multiple gNB-CU is connected to the gNB-DU, it can continue to operate by using other normal gNB-CU as back-up.  Therefore, it increases service reliability of the area. 
Furthermore, if UE context in failed gNB-CU is taken over to another normal gNB-CU completely, no call loss would be occurred on gNB-CU failure.
Thus, to minimize the service impact, it would be worth to study possible options for gNB-CU resiliency.
(Note that this principle is already somehow broken to some extent because RAN3 already defined RAN sharing, which allows separate F1 signaling to PLMN specific gNB-CUs.)
Following table summarizes possible options and provides the comparison roughly.
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Figure 3.4:	Resiliency options for gNB-CU
4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The objective of this Study Item is to investigate the feasibility on inter-gNB coordination to achieve following functions
[CA and multi-TRP]
Study should be mainly conducted in RAN3 based on the existing design of physical layer and radio protocols, with required RAN1 and RAN2 consultation and other WGs if needed (e.g. on a basis of liaison exchange).

Note: For CU-DU split, both inter-gNB coordination between gNB-DUs connected to same gNB-CU and difference gNB-CU should be considered.

The study is to be carried out as follows:
a) Identify requirements to achieve CA and multi-TRP between gNBs (e.g, time constrains of HARQ/CSI feedback/TRP coordination, information to be transferred)
b) Identify possible interface options (e.g. reusing legacy interface or new one)
c) Evaluate possible interface options from the requirement perspective and potentially down select options to consider for further study
d) Conclude on the feasibility of defining an interface for the inter-gNB coordination.

[BWP support and eICIC (ABS) between different gNB-DUs]
Study should be mainly conducted in RAN1 (eCIC)/RAN3 (both).
The study is to be carried out as follows:
a) Study mechanism of resource sharing among DUs each being dedicated to service/slice and on the virtualized platform by using BWP operation [RAN3]
· Explore an architecture including two types of DU, Master DU and Slave DU, and the possible interface design among those DUs
· Assuming master DU controls Initial BWP, Default BWP and Active BWP, while salve DUs control only Active BWPs
b) Study the technology to mitigate potential interferences among the gNBs sharing the same frequency spectrum, focusing initially on applying or refining the below mentioned mechanism which was specified in the past, but not precluding any new solutions [RAN1/3]
· LTE eICIC mechanism using Almost Blank Subframe (ABS)
· Rel-15 NR TDD-UL-DL-Pattern/TDD-UL-DL-SlotConfig
c) Identify possible interface options (e.g. reusing legacy interface or new one) [RAN3]
d) Evaluate possible interface options from the requirement perspective and potentially down select options to consider for further study[RAN3]
e) Conclude on the feasibility of defining an interface for the inter-gNB coordination. [RAN3]

[Resiliency of gNB-CU]
Study should be mainly conducted in RAN3 based on the existing design of CU-DU split.

The study is to be carried out as follows:
a) Identify the options for gNB-CU resiliency
b) Identify requirements to achieve the options (e.g, indication of failure, which UE context need to be transferred.)
c) Potentially down select options to consider for further study
d) Conclude on the feasibility of defining an interface for resiliency of gNB-CU.




4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.




4.3	RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:	For all new 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, then leave the field empty otherwise enter a number >0 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 part 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}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR

	38.8xx
	Feasibility study on inter-gNB coordination for CA and MIMO over multiple TRPs
	RAN#88
June  2020
	RAN#89
September 2020
	


NOTE:	If this is a RAN WI 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

	
	
	
	


NOTE:	If this is a RAN WI 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)
7	Work item leadership
Primary: RAN3
Secondary: RAN1, RAN2

8	Aspects that involve other WGs

NOTE:	For RAN WIs: 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

	NTT DOCOMO, INC.

	AT&T

	Deutsche Telekom

	Verizon Wireless

	Bell Canada

	Telecom Italia

	Vodafone

	KDDI
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