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1   Introduction
The en-gNB X2 TNL address discovery issue was continuously discussed at last meeting. The previous working assumptions were transformed to agreements. There was a summary of offline discussion in [1] in which two solutions were outlined.
This document provides further analysis towards the two solutions and proposes to down select one for en-gNB X2 TNL address discovery.
2   Discussion

As per RAN3 decision of last meeting, the solution for en-gNB X2 TNL address discovery will be chosen from two approaches as following:

· Option 1: The association between the en-gNB ID and a connected eNB (proxy eNB) is provided by the MME

· Option 2: The association between the en-gNB ID and a connected eNB (parent eNB) is provided by UE ANR reporting the new NR cell a “connected” E-UTRA cell.

Further clarification on NR cell deployment restriction:
One concern of option 2 received during online discussion of last meeting is the deployment restriction of a NR cell. Generally, a NR cell can be deployed in following three scenarios:

· Scenario A: There are two different E-UTRA cells in the coverage. One serves the UE. The other one is served by the eNB named as the ‘parent eNB’ of the en-gNB. Note that the two E-UTRA cells can be served by a same eNB.
· Scenario B: there are only one E-UTRA cell in the coverage and the eNB hosting the E-UTRA cell is not the parent eNB.

· Scenario C: there is no E-UTRA cell in the coverage at all.
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Figure 1: Early NR cell deployments.
Scenario A is the majority case that EN-DC and en-gNB X2 TNL address discovery aim to. This is applicable for both option 1 and option 2.

For option 2, in this scenario, the OAM effort for configuring a proper parent eNB to en-gNB is business as usual (each new node should have an initial target node address configured, eNB usually a default MME, en-gNB the parent). Current network planning and self-configuration tools in OAM can easily decide the correct parent eNB for each en-gNB based on the footprint of E-UTRA cells and location of en-gNB.
For option 1, it does not mean that the proxy eNB with which the very first X2 connection to the en-gNB is established can be chosen arbitrarily. Assigning an eNB which is very far in distance to the en-gNB may cause the establishment failure of the X2 connection between the en-gNB and the proxy eNB. Which implies OAM effort cannot be avoided even for option 1.
In scenario B, the NR cell is placed in a wrong E-UTRA cell coverage. An alarm should be sent to OAM to indicate that either the en-gNB is deployed in a wrong place as planned or wrong parent eNB is set to the en-gNB when detected. 
Scenario C is invalid for EN-DC. In this case, none of UEs served by E-UTRA cell can detect such kind of NR cell. There is no requirement of EN-DC in scenario C. However, in option 2 in such scenario should be able to report to an alarm to OAM that there is an en-gNB without parent or unknown parent which is related.
Observation 1: Both option 1 and option 2 may have some restriction pending to deployment for NR cell. But the extra OAM efforts could be negligible. Note also option 2 may reports error in deployments and facilitate the roll-out 
Ambiguity of identifying the connecting eNB:

The ambiguity of identifying the connecting eNB comes from how to identify the connected eNB from neighbouring eNBs. This issue is controllable and the signalling overhead is acceptable considering the minimum impact to S1AP by e.g., UE ANR reporting a connected E-UTRA cell, select the macro eNBs as the parent eNB based on cell size information, etc. A clever implementation could find several ways to avoid extra signalling without over standardized this basic standard approach… 
Observation 2: The extra signalling overhead introduced by ambiguity of identifying the connecting eNB from neighbours is controllable and acceptable compared to the minimum impact on S1AP and no impact on MME.
On top of above further clarifications, a detailed comparison is provided in following table to help RAN3 make a decision.
	
	Option 1: Proxy eNB
	Option 2: Parent eNB

	OAM configuration
	· The proxy eNB IP address has to be configured to the en-gNB.
· OAM effort is needed to avoid to setup the en-gNB in a place without IP connection to the proxy eNB.
	· The parent eNB IP address has to be configured to the en-gNB. 
· OAM effort is needed to guarantee that the en-gNB is placed in the coverage of parent eNB (not necessary overlapped, just overlapping).

	Very first X2 setup with proxy/parent eNB
	· Needed
	· Needed

	Requirement of UE ANR reporting
	· NCGI, and 4G TAC of any neighbouring 4G cell. 

· 4G TAC is always necessary as well. Because the initiating eNB cannot determine whether the en-gNB is served by the same AMF set or not with only detected NCGI.
	· NCGI, E-CGI and 4G TAC of E-UTRA cell served by parent eNB.

	Registration to MME
	· Needed. 
· The proxy eNB needs to register to MME with the connected en-gNB list and update them once changed. 
	· Not needed.

	MME routing
	· MME routes the discovery message by target en-gNB ID in intra-MME case and 4G TAC in inter-MME case.
	· MME routes the discovery message by parent eNB ID in intra-MME case and 4G TAC in inter-MME case.

	MME implementation 
	· MME needs store and maintain the mapping relationship between eNB and en-gNB.
· MME needs to perform query processing in reaction to the discovery message.
	No change.


	S1AP impact
	· The following S1AP procedures will be impacted 
· S1 SETUP

· eNB configuration update
· New EN-DC SON configuration transfer
	· The following S1AP procedures will be impacted
· Reusing existing SON configuration transfer with minor enhancement.

	X2 AP impact
	· New X2AP procedure: EN-DC configuration transfer/resp
	· New X2AP procedure: EN-DC configuration transfer/resp

	Ambiguity
	· N/A
	· May need several attempts to obtain the request en-gNB TNL information.

	gNB ID deduction
	· FFS on unique gNB ID deduction.
	· N/A


Based on the analysis and comparison above, we propose RAN3 to choose option 2 as the compromised solution for en-gNB X2 address discovery.

Proposal: it is proposed RAN3 to agree to option 2 for en-gNB X2 TNL address discovery.
3   Conclusion
Based on the discussion, we have the following proposal:

Proposal: it is proposed RAN3 to agree to option 2 for en-gNB X2 TNL address discovery.
It is also proposed to agree to the set of CRs in [2] ~ [4]. 
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