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1 Introduction

RAN3 has specified a flexible gNB ID length, forming the MSBs (22 to 32 bits) of the NR Cell Identity (36bits). 

During ANR procedure, the UE will report a NCGI to the RAN node. In order to trigger TNL address discovery procedure, the RAN node needs to deduce the RAN node ID from the UE reported NCGI. RAN3 has discussed how the RAN node could know how many bits in the NCGI is RAN node ID. The previous conclusion is to rely on the O&M configuration.
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In last RAN3 meeting, there is a proposal [1] to support this with standard approach.  

This contribution discussed the possible scenarios and the candidate solutions.
2 Discussion
Overall, there are at least the following scenarios that need to deduce the NG-RAN node ID when receiving a longer ID from the UE:
1) TNL address discovery procedure as descript above
2) Handover procedure:  UE report an NCGI, the source needs to get target RAN Node ID from the reported NCGI. 
3) UE context retrieve for RRC inactive: UE report I-RNTI, new NG-RAN needs to resolve the old NG-RAN ID from the I-RNTI.

The current solution for above three cases is O&M configuration. It is quite similar issue which is brought up by flexible RAN node ID length. The advantages of a signalling solution for scenario 1) are also applicable for scenario 2) and scenario 3). Therefore, it’s better to define a unified solution that could be used for all the scenarios.
Proposal 1: A unified solution should be defined for above 3 scenarios.

Three possible solutions have been discussed in RAN3 before:
Solution 1: Core network based approach: 
Enable the requesting RAN node to deduce from the CN node:

The requesting RAN node guessed the RAN node ID. If the core network cannot match a valid RAN node ID, a negative response to the X2/Xn TNL address discovery and a respective cause value ("indicated RAN node ID unknown" and/or "RAN node ID length currently not used") is sent back to the requesting RAN node. 

The Requesting node could either give it another try or indicate the detected cell id to the AMF. Then the AMF feedback the candidate NG-RAN node ID.

This approach requires the CN node to match the Cell ID to one of the RAN node IDs announced by means of S1/NG Setup signalling.

This approach has a restriction that the shorter gNB ID shall not serve Cells with an NR Cell ID containing the longer gNB ID in its MSBs. The mechanism is based on the AMF’s ability to match an NR Cell ID with the gNB IDs of gNBs connected to the AMF. The AMF identifies the gNB serving the NR Cell by matching the longest possible gNB ID with the NR Cell IDs MSBs.
Solution 2: RAN based approach 
Based on the understanding that shorter gNB ID shall not serve Cells with an NR Cell ID containing the longer gNB ID in its MSBs. The source just uses the longest possible RAN node ID. The Core network finds the target the same as solution 1. The source learns the correct one from the response message. It could be the 5GC or target node to feedback the right one in the response message.
Solution 3: Uu based approach 
The RAN node indicates the RAN node ID length to the UE e.g by broadcast. 4bit is enough for indicating the possible 11 kind for length from 22 to 32. It is highly possible that not all the 11 kind of length will be used simultaneously in each area by operators.  In this case, maybe 2 or 3bits are enough. Then the UE reports the length indication to the source or the new NG-RAN node during ANR or resume procedure.
The comparison of the three approaches is shown in Table 1 below. 
	
	Solution 1
	Solution 2
	Solution 3

	Work in all the three scenarios
	Scenario 1): Yes
Scenario 2): 
· If the source guess is not right, the handover procedure will be failure. 
· If the source triggers query procedure to the 5GC it will introduce additional delay for handover. 
· The source 5GC may not know the target NG-RAN node ID if the source and target belong to different AMF pool. 

Scenario 3): 
· Before Retrieve UE Context procedure, need to trigger query procedure to the 5GC which seems not reasonable.

· The new 5GC may not know the old NG-RAN node ID if the source and target belong to different AMF pool.
	Scenario 1): Yes

Scenario 2): 

· If the longest NG-RAN node ID is not right, 5GC can find the correct target for NG based handover. But for Xn based handover, the handover will be failure
Scenario 3):
· If the longest NG-RAN node ID is not right, , the Retrieve UE context procedure will be failure


	Scenario 1): Yes
Scenario 2): Yes

Scenario 3): Yes

	Restriction on configuration
	the shorter gNB ID shall not serve Cells with an NR Cell ID containing the longer gNB ID in its MSBs
	the shorter gNB ID shall not serve Cells with an NR Cell ID containing the longer gNB ID in its MSBs
	no

	Specification impact
	UL RAN Configuration Transfer
DL RAN Configuration Transfer

Needs to trigger Query procedure before handover or Retrieve UE context procedure
	Handover or Retrieve UE context procedure may be failure
	RAN transmits RAN node length indication to the UE
UE reports RAN node length indication to the source or new NG RAN node during ANR or resume procedure.


From above comparison, it would be observed that:

Observation: Solution 3 works for all 3 scenarios, without any ambiguity, without any restriction on the flexible RAN node ID configuration, therefore is a clean solution.

Proposal 2: Solution 3 is preferred if a signaling approach would be specified.

If this can be a common understanding in RAN3, then an LS to RAN2 is needed. 
In last meeting discussion, there were different views on the point in time when this function should be introduced into the system. Some companies do not see the urgency in Rel-15, as they believe that the first network roll-outs will be able to copy with simple OAM rules. Other companies believe that such should be specified in Rel-15 to not impose any restrictions right from the beginning, assuming that current configuration-planning activities already have the long-term view in mind. 
Proposal 3: It is proposed for RAN3 to decide which release the signaling approach should be supported.

3 Conclusions
The contribution analyzed the issues that brought up by flexible RAN node ID length and compared different signaling based approaches. We have the following observation and proposals.
Proposal 1: A unified solution should be defined for above 3 scenarios.

Observation: Solution 3 works for all 3 scenarios, without any ambiguity, without any restriction on the flexible RAN node ID configuration, therefore is a clean solution.

Proposal 2: Solution 3 is preferred if a signaling approach would be specified.

Proposal 3: It is proposed for RAN3 to decide which release the signaling approach should be supported.
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