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Discussion
The I-RNTI is split into two parts: the “old gNB ID pointer “+ the UE ID (identifier for the UE context in the old gNB) with a total of 40 bits (when full). 
This structure was discussed in the past in release 15 when looking for how to disambiguate the I-RNTI when the UE resumes from RRC_INACTIVE mode into a new gNB (which is different than the anchor gNB). The following final conclusion was agreed in release 15:

· The number of bits for each part will not be standardized,

· How to resolve the old gNB ID from the “old gNB ID pointer” will not be standardized.

This meant at that time it was decided that the identification of old gNB ID would rely on O&M solution.

At last RAN3#110 meeting, it was decided to open a new agenda item for release 17 to see if the situation could be improved. More precisely it was agreed:
· A standardized solution enabling an inter-vendor interoperable way for an NG-RAN node to deduce the identity of another NG-RAN node from the received I-RNTI is needed
· Agree on the benefits of a solution that allows at least some flexibility in the selection of the local Node ID length; further details FFS.

Tdoc R3-206813 and R3-206821 proposed at last RAN3#110 a first standardized solution. In that solution, all gNBs exchange a “Local gNB ID” generated randomly across the Xn interface. It is however not clear how the proposed solution would help. More precisely it was not clear:
· How this Local gNB ID is generated?

· How does it help the disambiguation i.e. assuming this is randomly chosen how does it prevent that two neighbor gNBs don’t allocate the same Local gNB ID? 

· If each gNB decides its own length of ID, how to disambiguate between two local gNB IDs which would overlap on the MSB?

· Is the expectation that in case of a detected collision, the gNB detecting the collision would re-assign again its “local gNB ID” and send it again to all its neighbours?

· What is the probability of convergence of the above algorithm? How much increase of signaling will this generate over the Xn interface? 

At last RAN3#110 meeting, a competing solution was proposed in R3-206905.

In this second solution, an example alternative solution is presented where the bits encoding the old gNB ID pointer are simply generated taking the modulo value of the true gNB ID.
For instance, if the length of the old gNB ID pointer is 16 bits, then it is good enough to take old gNB ID pointer = gNB ID modulo 65536 (2^16). 

The two solutions are compared below according to a few criteria: configuration aspects, Signaling overhead, Xn connectivity.
Configuration aspects

It was opposed to the second solution at last RAN3#110 that it would not allow the desired flexibility in terms of length of gNB ID.

However, in the first solution the nodes exchange their gNB ID length each other:

9.2.2.x
Local NG-RAN Node Identifier

This IE is used to identify an NG-RAN node within a set of NG-RAN nodes that can interoperate over the Xn-C interface. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Local NG-RAN Node ID Length
	M
	
	INTEGER(1..22,…)
	

	Local NG-RAN Node ID
	M
	
	BIT STRING (SIZE(1..22,…))
	


But if the length changes depending on the area of the network, then in the first solution also the nodes would have to be configured with the length to be used to generate randomly their local NG-RAN node ID.

Therefore, in both solutions the length of the gNBs need to be configured.
Observation 1: Both solutions require equivalent O&M configuration in the NG-RAN nodes.

Signaling overhead aspects
The second solution should have an equivalent probability of collision than the one proposed in R3-206813 with the advantage of no Xn signaling impact and, thus, no XnAP CR is needed. 

Observation 2: Solution 1 lead to overhead of Xn signaling. Solution 2 has no Xn signaling.

Xn connectivity aspects

The first solution only works if the NG-RAN nodes always have Xn connectivity so that they can exchange over Xn interface their computed local NG-RAN node ID.

In contrast, the second solution also work even in absence of an Xn connectivity.

This is not a minor difference.
As a reminder, the specification of the RRC_INACTIVE completed without a solution for the case of UE making an RNA Update when exiting the RAN Notification Area in a new gNB. This new gNB in frequent cases would not have Xn connectivity with the old anchor gNB. In solution 1, this new gNB will not have received in Local NG-RAN node ID of the anchor gNB and therefore will not be able to identify it.

Observation 3: the first solution doesn’t work in the case of RNA Update with no Xn connectivity. 

The comparison of the two solutions is summarized in the following table:
	
	Solution 1 (R3-206813)
	Solution 2 (R3-206905)

	O&M configuration
	same
	same

	Signaling overhead
	Yes
	No

	Xn connectivity limitation
	Yes
	No


From the above table we conclude to prefer solution 2. 
Proposal 1: select solution 2 and agree the CR in [2].
Conclusion and Proposal

This paper has compared the two solutions currently proposed for standardizing an inter-vendor interoperable way for an NG-RAN node to deduce the identity of another NG-RAN node from the received I-RNTI.

It has shown that solution 1 has some limitations and also leads to Xn signaling impact and overhead.

Advantages of solution 2 presented in R3-206905 compared to solution 1 presented in R3-206813 have been summarized as follows:

· It also works in case of no Xn connectivity,

· It avoids Xn intensive signalling, 
· It has no stage 3 (TS 38.423) impact.  
Proposal 1: select solution 2 and agree the CR in [2]. 
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Annex xx (informative):

Resolve old NG-RAN node from I-RNTI

The I-RNTI provides the new NG-RAN node with an NG-RAN node pointer referring to the old NG-RAN node and a reference to the UE context in this old NG-RAN node. 

To support the new NG-RAN node to resolve the old NG-RAN node from the I-RNTI, the NG-RAN nodes in the network may be configured with:

· The length of the NG-RAN node pointer values to be used,

· The generation of NG-RAN node pointer should be equal to the residual of NG-RAN node ID modulo 2^(length)  
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