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Introduction
At last RAN3 meeting, four solutions were presented.

The summary of discussions in [2] concluded with the following:

WA: a solution based on exchanges of Local gNB-ID over Xn should be pursued; Xn signaling impact should be limited

(this is an element present in 3 out of 4 solutions)

Adopt a solution where Local ID is assigned at the RAN: no consensus at this time

Continue discussions on Solutions design and Local gNB-ID conflict resolution at the next meeting.
This paper provides our view on our preferred solution.
Discussion

Solution 1: defined at last RAN3 as multiple local NG-RAN node id per NG-RAN node
The gNB can assign to itself multiple local gNB IDs.
This introduces a complexity which is not needed.

For example, taking a full I-RNTI of 40 bits and a split of 20/20 then we have a gNB which can handle 2^20 UE contexts which is 1048576 contexts.

Imagine the gNB needs a bit higher number of contexts like 1100000, gNB will add a new local gNB ID resulting in 2097152 contexs, much above 1100000.

The solution does not bring flexibility compared to moving one bit less to local gNB ID.

Also, as explained in x, the solution leads to additional Xn signaling which goes against our agreement:

When a Local gNB Identifier is no longer used by any Inactive UE context stored in the node, the Local gNB Identifier can be released.

When a Local gNB Identifier is taken in use or its use is revoked, the NG-RAN node sends this information to the neighbor nodes via Xn signalling.

Solution 2: defined at last RAN3 as one local NG-RAN node id per NG-RAN node described as follows:
In this approach, the I-RNTI structure is as follows:

· a fixed number of bits is used, for all nodes in the network, to encode an I-RNTI profile identifier

· One Local gNB Identifier is assigned per NG-RAN node

· For each I-RNTI profile identifier, a fixed number of bits is used to encode a Local gNB Identifier 

· For each I-RNTI profile identifier, a fixed number of bits is used to encode a UE Context Identifier

This solution is not efficient because some bits of the I-RNTI are taken to encode the profile identifier which inevitably results in fewer bits to encode UE context ids which is critical.
To illustrate this inefficiency, given that we have 11 possible local gNB id lengths (from 22 to 32 bits) this means that if we want zero configuration, as claimed in the proposal, we need to reserve 4 bits for the profile identifier (3 bits reserved would mean 2^3=8 possible lengths, not enough..).

With the waste of 4 bits, solution 2 is not efficient.
Solution 2 also says:
The I-RNTI profile identifier is signalled between NG-RAN nodes to identify the split in bits between the Local gNB Identifier and the UE context Identifier supported by the node
We don’t see the need for this signaling.
Solution 3 defined at last RAN3 as One Local gNB Identifier per NG-RAN node, OAM configured

This solution is supported in [5]. This solution can be summarized as follows:

· The solution is the same as Solution 1), with the difference that the Local gNB-ID is assigned by the OAM in a way that it does not collides with neighbour RAN nodes

Solution 3 has no conflict and has no collision. However, solution 3 is like O&M solution i.e. the unicity is guaranteed because the operator determines and assigns by O&M each and every local gNB ID, which is not automated.
Solution 4: solution not discussed at last RAN3 
We propose the new solution 4 as the basic solution defined as follows:
· One Local gNB Identifier is assigned per NG-RAN node locally and exchanged over Xn
The limitation of solution 4 compared to solution 2 is the alleged issue of reuse of X MSB.

Take an area comprising multiple gNBs of various lengths ranging from 14 to 22 bits for the local gNB ID lengths.

Local gNB ids are exchanged over Xn and possible reassigned to avoid conflict between neighbors and neighbor of neighbors. It is easy for each node to declare re-assign its local gNB taking into account only the 14 MSBs, exactly like if all local gNB ids would have a fixed length of 14 bits.
Assuming the number of neighbors of neighbors is less than 1000, there is no issue to find 1000 values of 14 bits which don’t collide.

We conclude that solution 4 has no issue and avoids the complexity of assigning and signaling a profile identifier as in solution 2.

Proposal: agree the CR below for TS 38.300 and the CR for TS 38.423 in [3] corresponding to solution 4 defined as:

· One Local gNB Identifier is assigned per NG-RAN node locally and exchanged over Xn
Conclusion and Proposal

This paper has compared four solutions involving Xn signaling and concluded in favour of solution 4.
Proposal: agree the CRs below for TS 38.300 and the CR for TS 38.423 in [3] corresponding to solution 4 defined as:

· One Local gNB Identifier is assigned per NG-RAN node locally and exchanged over Xn
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Annex C (informative):
I-RNTI Reference Profiles

The I-RNTI provides the new NG-RAN node a reference to the UE context in the old NG-RAN node. How the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is a matter of proper configuration in the old and new NG-RAN node.

Table C-1 below provides some typical partitioning of a 40bit I-RNTI, assuming the following content:

-
UE specific reference: reference to the UE context within a logical NG-RAN node;

-
NG-RAN node address index: information to identify the NG-RAN node that has allocated the UE specific part;

NOTE:
RAT-specific information may be introduced in a later release, containing information to identify the RAT of the cell within which the UE was sent to RRC_INACTIVE. This version of the specification only supports intra-RAT mobility of UEs in RRC_INACTIVE.

-
PLMN-specific information: information supporting network sharing deployments, providing an index to the PLMN ID part of the Global NG-RAN node identifier.

Table C-1: I-RNTI reference profiles

	Profile ID
	UE specific reference
	NG-RAN node address index 
(e.g., gNB ID, eNB ID)
	RAT-specific information
	PLMN-specific information
	Comment

	1
	20 bits

(~1 million values)
	20 bits

(~1 million values)
	N/A
	N/A
	NG-RAN node address index may be very well represented by the LSBs of the gNB ID.

This profile may be applicable for any NG-RAN RAT.

	2
	20 bits

(~1 million values)
	16 bits

(65.000 nodes)
	N/A
	4 bits (Max 16 PLMNs)
	Max number of PLMN IDs broadcast in NR is 12.

This profile may be applicable for any NG-RAN RAT.

	3
	24 bits

(16 million values)
	16 bits

(65.000 nodes)
	N/A
	N/A
	Reduced node address to maximise addressable UE contexts.

This profile may be applicable for any NG-RAN RAT.


Disambiguation of Old NG-RAN Node from I-RNTI
In a multi-vendor context, a Local NG-RAN Node ID may be used to disambiguate the old NG-RAN node by the new NG-RAN node as specified in TS 38.423. 
The Local NG-RAN Node ID is assigned locally by any NG-RAN Node and shall, if supported, correspond to the first leftmost bits of I-RNTI values which it allocates. NG-RAN nodes exchange their Local NG-RAN Node ID with their Xn neighbours using Xn Setup and Xn Configuration Update procedures together with the Local NG-RAN Node ID of their neighbours. Any NG-RAN node shall, if supported, select a Local NG-RAN node ID which doesn’t match any MSB of a neighbour NG-RAN node or a neighbour of neighbour NG-RAN Node. 
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