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Introduction

During past several meetings the topic of TNL address discovery in Option 3 was discussed. Two options [1] are on the table and no convergent has been achieved yet. This contribution introduces a hybrid solution for this aspect.
Discussion
Based on the offline output [1], it is clear that both options has limitation. Option 1 (Proxy eNB solution) has the benefit of determination than Option 2 in intra-MME scenario. But Option 1 has limitation in inter-MME scenario. Option 2 (Parent eNB solution) has the benefit of less impact on MME. But Option 2 also has limitation in overlapping eNB deployment (e.g. multiple attempts). Considering both Options has drawback and benefit, then it is possible to provide an hybrid solution to solve drawbacks of option 1 and option 2. 

The main difference of the two options is how to identify the correct eNB which connects to target en-gNB. If the candidate proxy eNB list can also be provided to MME in option 1, then MME is able to relay the request to the right target MME. The main enhancement of option 1 is shown in Annex[2], where Candidate proxy eNB list is added into EN-DC SON Configuration Transfer IE.

In most of the case (intra MME scenario), eNB does not need provide Candidate proxy eNB list IE to MMEs. In the area where en-gNB covered by multiple eNBs, the option 1 is efficiency.
In case inter MME scenario,the eNB requires UE reports candidate proxy eNBs and add the information in the eNB CONFIGURATION TRANSFER message. Based on candidate proxy eNB information, source MME identifies target MME. Based on the target en-gNB ID and candidate proxy eNB list, target MME can identify the correct proxy eNB.   
The main different of each options captured in the table below:

	
	Update MME table with proxy en-gNB
	Additional effort to find en-gNB’s parent eNB(s)
	IE in eNB CONFIGURATION TRANSFER

	Option 1
	Yes
	No
	New EN-DC SON Configuration Transfer IE with en-gNB ID as mandatory target.

	Option 2
	No
	Yes,maybe multiple attempts
	Same as in LTE

	Hybrid
	Yes
	Intra-MME: not needed

Inter-MME: the effort is needed and provide Candidate proxy eNB list
	New EN-DC SON Configuration Transfer IE with en-gNB ID as mandatory target ID plus Candidate proxy eNB list as optional target ID.


Based on above description, options behavior in intra-MME and inter-MME scenarios is further analysis in the following. 
Intra-MME scenario
Option 2 has drawback in the scenario 2[1]. In this scenario, eNB1 may try multiple attempts to identify en-gNB-A.The below example shows the comparison of behavior of each options.
Option comparison in scenario 2 [1] (area is covered by more than two eNBs)

[image: image1.png]ANR
reporting





Figure 1 area is covered by more than two eNBs
The MME routing tables in each options are shown in the tables below:
Routing table in MME of option 1:

	en-gNB ID
	eNB ID
	eNB S1AP Address

	A
	eNB2
	X.X.X.X


Routing table in MME of option 2:

	eNB ID
	eNB S1AP Address

	2
	X.X.X.X

	3
	X.X.X.X


Routing table in MME of hybrid solution :

	eNB ID
	en-gNB ID
	eNB S1AP Address

	2
	A
	X.X.X.X

	3
	-
	X.X.X.X


eNB1 sends ENB CONFIGURATION TRANSFER message to the MME. The message contains EN-DC SON Configuration Transfer IE which described in the Annex. The IE contain Target en-gNB-ID IE and may contain Candidate proxy eNB list IE.
The main different of each options in Routing table is show in the table below.
	
	RAN Reports eNB ID(s) towards CN 
	UE Reported 

en-gNB ID


	MME Looked up table


	Reachable eNB



	Option 1
	-
	en-gNB A
	en-gNB = A
	eNB2

	Option 2
	eNB2,eNB3
	en-gNB A
	eNB ID = 2 or eNB ID = 3 (multiple attempts)
	eNB2

	Hybrid 
	eNB2,eNB3 (optional)
	en-gNB A
	en-gNB = A &

eNB ID = 2 
	eNB2


It is clear from table that MME can identify proxy eNB by looked up table with either en-gNB ID or eNB ID.

Observation 1: Hybrid option work well in intra-MME scenario.
Inter-MME scenario
Option 1 has drawback in the inter MME scenario [1]. The below example show how hybrid option work in this case.
Hybrid Option in inter MME routing [1] 
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Routing table in MME X :

	eNB ID
	en-gNB ID
	TAI
	eNB S1AP Address or MME address

	1
	-
	TAI = X
	X.X.X.X

	-
	-
	TAI = Y
	X.X.X.X

	-
	-
	TAI = Z
	X.X.X.X


Routing table in MME Y :

	eNB ID
	en-gNB ID
	TAI
	eNB S1AP Address or MME address

	2
	A
	TAI = Y
	X.X.X.X

	-
	-
	TAI = X
	X.X.X.X

	-
	-
	TAI = Z
	X.X.X.X


Step 1: eNB1 send eNB CONFIGURATION TRANSFER to MME X

The message contains EN-DC SON Configuration Transfer IE. The IE contains Target en-gNB-ID and Candidate proxy eNB list.If MME X cannot identify target en-gNB-ID in itself then based on TAI in Candidate proxy eNB list,the MME X can relay the message to MME Y. 

Step2: MME Y send MME CONFIGURATION TRANSFER to eNB2

Based on routing table in MMEY and the en-gNB ID contain in message, the MME Y identifies proxy eNB ID is eNB2. MME Y sends MME CONFIGURATION TRANSFER to eNB2. The message contains EN-DC SON Configuration Transfer IE.

In this way, the hybrid options enable eNB1 to find correct proxy eNB.

Observation 2: Hybrid option work well in inter-MME scenario.
Proposal: RAN3 to consider introduce an hybrid option for TNL Address Discovery of Option 3. 
3. Conclusion

In this contribution , observations and proposals are:
Observation 1: Hybrid option work well in intra-MME scenario.

Observation 2: Hybrid option work well in inter-MME scenario.
Proposal: RAN3 to consider introduce an hybrid option for TNL Address Discovery of Option 3.
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Annex
X.x
EN-DC SON Configuration Transfer

This IE contains the configuration information, used by SON functionality for EN-DC for communication between a destination (target) en-gNB and a source eNB.

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

	EN-DC SON Configuration Transfer
	
	
	
	

	>CHOICE Transfer Type
	M
	
	
	

	>>Request
	
	
	
	NOTE: Used if the SON Information IE indicates a request.

	>>>Source eNB-ID
	
	1
	
	

	>>>>Global eNB ID
	M
	
	9.2.1.37
	

	>>>>Selected TAI
	M
	
	TAI

9.2.3.16
	

	>>>Target en-gNB-ID
	
	1
	
	

	>>>>Global en-gNB ID
	M
	
	9.2.1.37a
	

	>>>>Selected TAI
	O
	
	TAI

9.2.3.16
	NOTE: The Selected TAI is a 4G TAI and should, if available, correspond to the TAI configured at the en-gNB, however, this TAI is not broadcast by the respective NR cell and may not always be available from UE reporting TAIs of overlapping E-UTRA cells.

	>>>Candidate proxy eNB list
	
	0..1
	
	NOTE: The candidate proxy eNB list is used to identify the proxy eNB which connects with target en-gNB, especially in the case of inter-MME case.

	>>>>Candidate proxy eNB IE
	
	1 ..  <maxnoof proxy-eNB>
	9.2.1.37
	

	>>>>>Global eNB ID
	M
	
	TAI 9.2.3.16
	

	>>>>>Selected TAI
	M
	
	
	

	>>Reply
	
	
	
	NOTE: Used if the SON Information IE indicates a reply.

	>>>Source en-gNB-ID
	
	1
	
	

	>>>>Global en-gNB ID
	M
	
	9.2.1.37a
	

	>>>>Selected TAI
	M
	
	TAI

9.2.3.16
	NOTE: The Selected TAI contains a configured TAC of the en-gNB.

	>>>Target eNB-ID
	
	1
	
	

	>>>>Global eNB ID
	M
	
	9.2.1.37
	

	>>>>Selected TAI
	M
	
	TAI

9.2.3.16
	

	>SON Information
	M
	
	9.2.3.27
	

	>X2 TNL Configuration Info
	C-ifSONInformationRequest
	
	9.2.3.29
	Source eNB X2 TNL Configuration Info.


	Condition
	Explanation

	ifSONInformationRequest
	This IE shall be present if the SON Information IE contains the SON Information Request IE set to “X2 TNL Configuration Info”

	maxnoof proxy-eNB
	Maximum no. of proxy eNB report by UE for TNL Address discovery in Option 3, the maximum value is 4.
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