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1. Introduction
At TSG-RAN #85, there were proposals to conduct the study of enabling two gNBs to coordinate to serve some functionalities, e.g. CA and Mulit-TRP [1-3]. This email discussion is aimed at developing the common consensus on justifying the potential scenarios proposed in their proposals.
2. Discussion
2.1. CA over two gNBs/gNB-DUs
In the proposed SID, the justification was provided as excerpted below [3].
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.
Companies are invited to provide their views whether the scenario is valid and worthwhile studying in Rel-17.
	Company name
	Yes/No
	Comment

	NTT DOCOMO, INC
	Yes
	Our view is as excerpted above.

	Deutsche Telekom
	Yes
	We strongly support to address the CA scenario mentioned above in a Rel-17 SI.

	AT&T
	Yes
	We strongly support addressing this scenario in a Rel. 17 SI especially taking into account the more stringent time scales for coordination between the gNBs/gNB-DUs from a CA perspective

	Vodafone
	Yes
	CA scenario should be addressed.

	Verizon
	Yes
	This is a very valid scenario. A sub-scenario is CA between FR1 and FR2 over two gNBs/gNB-DUs with one supporting FR1 and the other FR2. Idea is to use FR1 to provide coverage and FR2 to provide high bandwidth service. Currently we can only use DC in such a scenario and the coverage for NR high bandwidth service would be limited by the mmW UL coverage. Carrier aggregation between FR1 and FR2 gNBs/gNB-DUs would extend the coverage range of high bandwidth service since UL packets can be delivered using FR1. 
[image: ]
Also with CA, since UE does not have to support multiple UL transmissions, performance is further improved with the UE focussing all its power to the single UL. 

Another example sub-scenario is CA between two gNBs/gNB-DUs both using FR1 but different carriers. UL coverage with DC is limited due to UE power being shared by two uplinks. CA can mitigate this and improve UL coverage.
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	TIM
	Yes
	This scenario should be addressed

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Samsung
	Yes
	We support addressing this scenario in a Rel.17 SI.

	Bell
	Yes
	This scenario should be addressed in Rel17 SI

	
	
	



2.2. Multi-TRP over two gNBs/gNB-DUs
In the proposed SID, the justification was provided as excerpted below [3].
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 X:	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.
Companies are invited to provide their views whether the scenario is valid and worthwhile studying in Rel-17.
	Company name
	Yes/No
	Comment

	Deutsche Telekom
	Yes
	We strongly support to address the Multi-DCI/-TRP scenario mentioned above in a Rel-17 SI.

	AT&T
	Yes
	We strongly support addressing this scenario in the Rel. 17 SI especially taking into account the more stringent time scales needed for coordination between the TRPs 

	Vodafone
	Yes
	Allows potential improvement to reduce intra-cell interference between cells of different vendors.

	Verizon
	Yes
	We support addressing Multi-DCI/TRP scenario.

	TIM
	Yes
	We support studying this scenario

	Bell 
	Yes
	We support addressing this scenario

	
	
	

	
	
	



2.3. Other potential scenarios requiring inter-gNB coordination
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2.3.1	Resiliency between gNB-CUs
In current TS38.401, it was defined that one gNB-DU is connected to only one gNB-CU. So, if the gNB-CU has failure, the gNB-DU cannot operate any NR cells. However, if multiple gNB-CU is connected to one gNB-DU, gNB-DU can continue the service as gNB-DU can use other normal gNB-CU. Therefore, it increases service reliability of the area. 
Furthermore, if UE context in failed gNB-CU is taken over to the other normal gNB-CU completely, no call loss would be occurred on gNB-CU failure.
Thus, to minimizing 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 signalling to PLMN specific gNB-CUs.)
Following table summarizes possible options and provides the comparison roughly. 
[image: ]

Companies are invited to provide their views whether the scenario is valid and worthwhile studying in Rel-17.
	Company name
	Yes/No
	Comment

	NTT DOCOMO, INC
	Yes
	Our view is as shown above.

	Deutsche Telekom
	Partially
	We see the focus on resiliency, means that a CU may act as cold stand by for another CU, both connected (not necessarily actively) to same set or some overlapping set of DUs. Stand by here does not mean that the resilient CU does not manage its own DUs in parallel, but it should have the resources to take over the task from other CUs in a failure case. We don’t see the need to have some kind of load distribution between CUs for the same DUs.

	AT&T
	Yes
	We are open to investigating the need for better CU resiliency

	Verizon
	Yes
	Need to study gNB-CU failover options that minimize service impact. 

	Bell 
	Yes
	gNB-CU resiliency should be investigated to mimimize service interruption. We have very strict rules in terms of number of nodes that can be affected by a single point of failure.

	
	
	

	
	
	




2.3.2 Further other potential scenarios
Companies are invited to provide their views whether there are any other valid scenarios worthwhile studying in Rel-17.
	Company name
	Yes/No
	Comment

	KDDI
	Yes
	1) Resource sharing between DUs using BWP operation
Study resource sharing mechanism among DUs using BWP operation
· ASSUMPTION
· Two types of DU, master DU and slave DU.  
· One master DU can have multiple slave DUs.  
· Master DU controls Initial BWP, Default BWP and Active BWP, while Slave DUs control only active BWP.  
· One BWP can’t be used by multiple DUs.  
· CONFIGURATION
To allocate/configure the BWPs to CU-UPs, following options of Interface is explored.  
· Option1: CU-CP allocates the BWPs to CU-UPs using E1 interface.  
· Option2: CU-CP directly allocates the BWPs to multiple DUs.  This requires a new interface. 
· Option3: Master DU configures multiple slave DUs .  This requires a new interface.  
[image: ]

2) Resource sharing between DUs using eICIC (ABS)
Study resource sharing mechanism between DUs using eICIC (ABS)
· Assumption
· Deployment scenario of a macro cell with overlapping multiple pico cells. 
· Introduce eICIC (ABS) mechanism of LTE to NR.  
· Ideal/non ideal backhaul Xn interface between macro and pico.  
· ABS study
· RAN1
· Study eICIC mechanism for NR using  Almost Blank Subframe (ABS).  
· Specify which 5G signals are transmitted in ABS. 
· Potential enhancement of TDD-UL-DL-Pattern/TDD-UL-DL-SlotConfig for blanking can be explored.
· RAN3
· Study Xn interface between macro cell and pico cell for ABS.  
· Study direct interface between DUs for tight coordination between macro and pico
[image: ]

	Deutsche Telekom
	Partially
	1) Resource sharing between DUs using BWP operation:
From our perspective this use case needs more clarification. E.g., is the focus on RAN sharing, as co-location of DUs is assumed. Otherwise a carrier can be handled by a single DU, so why is there a need for splitting between master and slave DUs?
2) Resource sharing between DUs using eICIC (ABS)
DT is generally supportive w.r.t. a study on inter-gNB/intra-gNB scheduling coordination, but with NR there is more flexibility given than with LTE, i.e., we should not try to simply copy the LTE ABS/eICIC solution to NR, but should think about a more sophisticated one.

	AT&T
	Yes
	Another scenario of interest would be coordination between different schedulers in different DUs for use cases such as support of different traffics requirements (e.g. eMBB, URLLC, etc)

	
	
	

	
	
	

	
	
	

	
	
	



3. Summary and proposal
During the email discussion, 9 companies (8 operators and 1 vendor) participated and provided their opinions. With regards to CA over two gNBs/gNB-DUs, 8 companies (7 operators and 1 vendor) provided their opinions that all of them confirmed and supported that it is a valid scenario and should be studied. Likewise, 6 operators provided their opinions about multi-TRP over two gNB/gNB-DUs that all of them confirmed and supported that it is a valid scenario and should be studied.
In addition, the following three potential scenarios were additionally proposed, which requires inter-gNB coordination:
1.	Resiliency between gNB-CUs;
2.	Resource sharing between DUs using BWP operation;
3.	Resource sharing between DUs using eICIC (ABS).
With regards to bullet 1 (i.e. resiliency between gNB-CUs), 5 operators provided their opinions and 4 operators confirmed and supported to study this scenario, whilst one operator partially supported the scenario by focusing on resiliency, but not on some kind of load distribution between CUs for the same DU.
With regards to bullet 2 and 3 (i.e. Resource sharing for BWP and eICIC (ABS), 2 operators confirmed and supported to study this scenario, whilst one operator partially supported the scenario and thought that further clarification is needed for each scenario.
In conclusion, there seems firm momentum to study the feasibility of inter-gNB coordination for CA and multi-TRP, in particular from the operator party. There seems also momentum to study the inter-gNB coordination for resiliency, at least. There seems potential momentum to study the inter-gNB coordination for BWP and eICIC (ABS), although further discussion is deemed as necessary. Therefore, the following is proposed:
Proposal 1:	The study of inter-gNB coordination is organised and led by RAN3 for Rel-17.
Proposal 2:	The scope of SID is further discussed and finalised during RAN #86 for approval.
The SI proposal is provided in [4], reflecting the outcome of this email discussion.
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