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Introduction
RAN3 received a LS from TSG RAN#83 in RP-190730 [1] with the following task:
The TSG RAN would like to ask RAN3 to complete for rel-15 by RAN #84, the Network Sharing support. In particular, for disaggregated gNB, the work should progress on both the “common interface” and the “Per PLMN interface”. The common interface solution should not be restricted to disaggregate gNB (Xn, X2 and F1 interfaces). This is in order to enable adequate logical architecture, appropriate transport handling.
NG-RAN logical architecture may be clarified, if needed.
Obviously, TSG RAN wishes both solutions to be part of Rel-15.
Discussion
1. NG CGI
 NG CGI in the RAN3 specs is defined as (taken from 38.413[2]):
[bookmark: _Toc534720541]9.3.1.7 NR CGI
This IE is used to globally identify an NR cell (see TS 38.300 [8]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.3.3.5
	

	NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID (defined in subclause 9.3.1.6).



Thus, from the semantic description the NR Cell Identity include a gNB ID in the left most bits, the definition for the E-UTRA CGI is similarly defined with an ng eNB ID in the left most bits.

Therefore, when a NR cell broadcasts multiple Cell identities it is possible it is transmitting multiple gNB IDs. 
2. Issue with multiple gNB ids
One way to see that this is an issue is to imagine a RAN sharing situation with an aggregated gNB deployment (no F1 interface concerns) with a single cell shared between operator A and operator B. Operator A has a PLMN=X, and the NR Cell identity contains (gNB ID = 1 and cell = 1) operator B has a PLMN=Y and the NR cell identity contains (gNB ID = 2 and cell = 1). When a UE attaches to the cell that belongs to operator A (PLMN=X) it will be attached to gNB ID =1. When another UE attaches to the cell that belongs to operator B (PLMN=Y) it will be attached to gNB ID = 2. Therefore, these two UEs will be attached to two different logical gNBs while attached to the same physical cell. 


NR Radio with RAN sharing and multiple cell ids
3. Multiple logical nodes sharing a radio?
Logical architecture was agreed all the way back in R99 to allow many different types of physical deployments without having to have different specified architectures.
One only has to look to some other 5G examples to see multiple logical nodes sharing a radio. Take for example an EUTRA radio that supports both pre-R15 UEs (connects to EPC) and R15+ UEs that support the NGC the equipment that houses the EUTRA radio would have to contain both a logical eNB and a logical ng-eNB. A picture somewhat like below:


Logical Architecture Supporting E-UTRA with NGC and EPC Connectivity
A similar diagram for a gNB can be drawn if there is simultaneous support of EN-DC (en-gNB) and standalone gNB.
4. Logical interfaces
A logical interface is defined between two logical nodes, for example for the Xn interface the following general principles are is in 38.420[4]:
[bookmark: _Toc534717864]4.2 Xn interface general principles
The general principles for the specification of the Xn interface are as follows:
-	the Xn interface is open;
-	the Xn interface supports the exchange of signalling information between two NG-RAN nodes, and the forwarding of PDUs to the respective tunnel endpoints;
-	from a logical standpoint, the Xn is a point-to-point interface between two NG-RAN nodes. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the two NG-RAN nodes.
Therefore, it is clear that if you go back to the example in section 2 with the sharing operators - if there are neighbour gNBs for each operator there would need to be 2 Xn interfaces, one for each operator. 
5. What to do?
Since we must find a way to support a common interface what are the possible options?
Here is a list of possible solutions (others are welcome ):
1. Have only 1 logical node in the deployment
a. Single gNB id broadcast 
By mandating in some way (stage 2 and/or stage 3) that for the common interface the gNB Id part of all the broadcasted Cell identifiers would be the same. If a deployment wants to use different gNB IDs for each operator then the per-PLMN interface is the only option. This could be done in the stage 3 signalling or someway in the stage 2 description
b. Mapping of the 2nd and beyond cell ids back to a primary
This is a solution that is similar to what was proposed in R3-190163 [3] last meeting, where the first cell identity is used for the logical cell identity and the 2nd and beyond are equivalent cells. Whether it is a version of what is in [3] or something similar, the architecture would see only a single gNB-ID. Whether the UE would need to know is an issue to be discussed.
2. More than 1 logical node in the deployment
a. Change the definition of logical interface 
Make stage 2 changes (like in the referenced 38.420 section) to allow for a single logical interface to be between multiple logical nodes on each side. The cascading effects of changes like this are unknown.
b. Common transport
Have multiple Xn instances share the same transport, which can look like a single Xn interface. 
6. Other issues
Please note that while the above discussion doesn’t completely map to the issues of a common F1 interface a good part of the discussion is relevant. Additionally, for the work item eNB(s) Architecture Evolution for E-UTRAN and NG-RAN the issue above are equally relevant for the W1 interface.
Proposal
Proposal: RAN3 should:
[bookmark: _GoBack]Agree on the basic way to address multiple cell ids (multiple gNB ids) and the common interface, the options are:
1. Have only 1 logical node in the deployment
a. Single gNB id broadcast 
b. Mapping of the 2nd and beyond cell ids back to a primary
2. More than 1 logical node in the deployment
a. Change the definition of logical interface 
b. Common transport
While we should have a discussion on whether either 1a or 1b is feasible, it is clear that if we must choose from 2a or 2b, InterDigital strongly supports option 2b. 
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