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1. Introduction
This paper evaluates the seven solutions that were identified for the selection of the IP address discovery solution and X2 Setup routing in [1] and it starts the down-selection.
2. Description
It has been agreed at RAN3#79 that the choice of the best solution is supposed to happen via a down-selection process i.e. step by step elimination of the least preferred solution.

At RAN#79, the seven solutions were grouped according to two different families. Therefore one valid approach for the step by step process is to start down-selecting the least preferred candidates in each family.
Down-Selection in group 1

Group 1 includes four solutions:
G1A: RNLid + registration with  X2 setup request + X2GW(s) IP@ in eNB by configuration 

G1B: RNLid + registration with  X2 setup request + X2GW(s) IP@ in eNB by TNL discovery 

G1C: RNLid + registration with new message + X2GW(s) IP@ in eNB by configuration 

G1D: RNLid + registration with new message + X2GW(s) IP@ in eNB by TNL discovery 

The solutions first differ by the registration method: reuse existing X2 Setup Request or introduce a new Registration message.

However, the four solutions in that group only work if the registration takes place as soon as the (H)eNB switches on, so that the X2GW database is immediately populated with the new IP@.

For the option of reusing the X2 Setup Request message, as soon as the (H)eNB switches on, the (H)eNB will need to send an X2 Setup Request  to the X2GW. However the (H)eNB may not have  found a neighbour at that point and hence will need to send an X2 Setup Request without any Neighbour Information field, which the X2GW will then have to interpret differently compared with when it receives an X2 Setup Request including neighbour information, which the X2GW would need to route towards that neighbour.

Since this requires different logic on the X2GW, there is therefore no benefit to reusing the existing X2 Setup Request message. 
In contrast, using a new Registration message brings advantages such as:

· Avoiding the confusion of using the same message for 2 different purposes,

· Only having to decode the procedure code for the Registration message, instead of all the IEs in the X2 Setup Request message, to detect the absence of Neighbor Information IE or the absence of target RNL Id,

· Avoiding  introducing new logic on the X2GW associated with the X2 Setup Request,

· Avoiding the issue of whether the X2 setup Response message must be returned to the initiating (H)eNB? For example how should  the X2GW served cells be filled in that response message? And how to fill the eNBid field as well?

In conclusion, reusing X2 Setup Request for registration brings no advantage, but only adds complexity, compared to using a new Registration message.

Proposal 1: eliminate G1A and G1B.
G1C and G1D differ by how the eNB can learn the X2GW IP@. However this would depend on the complexity of the network: G1C (configuration) would obviously greatly limit the flexibility of the network because:

· Either the eNB would need to be connected to only one X2GW which means all neighbour HeNBs of that eNB would need to be connected to that same X2GW,

· Or the eNB could be connected to two or multiple X2GWs but then complex numbering rules for HeNB IDs would need to be implemented so that the eNB can infer automatically from the HeNB ID which is the relevant X2GW, among the multiple ones it is connected to. 

Therefore G1C seems too limitative. Moreover selecting G1D doesn’t prevent using G1C in those networks where limited flexibility is sufficient (and TNL discovery is not required) –G1C can be considered implicitly contained in G1D for that scenario.

Proposal2: eliminate G1C.

Down-Selection in group 2
The group 2 includes three solutions:
G2A: target node ip@ + TNL address discovery + X2GW(s) IP@ in eNB by configuration 

G2B: target node ip@ + TNL address discovery + X2GW(s) IP@ learnt by ipsec field of TNL discovery

G2C: target node ip@ + TNL address discovery + X2GW(s) IP@ learnt by new field added to TNL discover  

The solutions differ by how the eNB learns the IP@ of the X2GW.

For the same reasons as above, standardizing G2A would be too limitative to cope with the majority of networks. 

Besides G2B would introduce another limitation with regards to implementation of the SeGW and the X2GW which may be ok in some networks but not necessarily all. G2B would thus not be generic enough.  

Finally we note that because G2C is the most flexible and future-proof, selecting G2C supports the use of G2A (by not including the new field) or G2B (by including in the new field the same address as the IPsec field) if required.  

Because future-proofness was identified at last RAN3#79 as a key requirement for X2GW in [2], we propose:

Proposal3: eliminate G2A and G2B.

3. Conclusion and proposals

This paper has shown why in each solution family, some solutions are less ideal than others or are implicitly covered by others. It is also summarized in the comparison matrix provided in section 5 here-after.
It is therefore sufficient to retain for the final decision the best solution from each family and we suggest to initiate the down-selection by agreeing the following proposals:

Proposal1: eliminate G1A and G1B.
Proposal2: eliminate G1C.

Proposal3: eliminate G2A and G2B.

As shown in section 5 (comparison table), the further down-selection between the two best solutions from each family, G1D and G2C, will depend upon the design principle adopted for the IP address discovery and routing of X2 Setup Request message i.e. whether is it ok to handle the issue of including a TNL address in the RNL, compared to the gain of saving one new field in the S1AP eNB Configuration Transfer message (i.e. new enhanced TNL address discovery). 
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5. IP@ Discovery and X2 Setup Routing Comparison Table
	Metric
	Group1 solutions based on RNL Id
	Group2 solutions based on TNL Id

	
	G1A
	G1B
	G1C
	G1D
	G2A
	G2B
	G2C

	
	
	
	· 
	
	
	
	

	Scalable
	Large database in X2GW
	Large database in X2GW
	Large database in X2GW
	Large database in X2GW
	Small database in X2GW
	Small database in X2GW
	Small database in X2GW

	Node impact

	eNB
	Need to differentiate 2 X2 Setup
	Need to differentiate 2 X2 Setup
	New Register message
	New Register message
	TNL @ in RNL
	TNL @ in RNL
	TNL @ in RNL

	
	HeNB
	Need to differentiate 2 X2 Setup
	Need to differentiate 2 X2 Setup
	New Register message
	New Register message
	TNL @ in RNL
	TNL @ in RNL
	TNL @ in RNL

	
	MME
	No impact
	Reuse TNL address discovery
	No impact
	Reuse TNL address discovery
	No impact
	Reuse TNL address discovery
	New TNL address discovery

	X2GW impact
	Need to differentiate 2 X2 Setup
	Need to differentiate 2 X2 Setup
	New Register message
	New Register message
	TNL @ in RNL
	TNL @ in RNL
	TNL @ in RNL

	Impact on IOT
	New X2 Setup to be tested 
+

Re-test existing X2 setup
	New X2 Setup to be tested 

+

Re-test existing X2 setup
	New Register message to be tested
	New Register message to be tested
	TNL @ in RNL to be tested
	TNL @ in RNL to be tested
	TNL @ in RNL to be tested

	Specification impact
	Impact on existing X2 setup procedure + 
Content of X2 setup response undetermined
	Impact on existing X2 setup procedure + 

Content of X2 setup response undetermined
	Add New Register message 
	Add new Register message 
	TNL @ in RNL
	TNL @ in RNL
	TNL @ in RNL

	O&M impact
	Configure all eNBs
	No impact
	Configure all eNBs
	No impact
	Configure all eNBs
	No impact
	No impact

	Flexibility
	Works only if one X2GW per eNB
	Works with multiple X2GWs per eNB
	Works only if one X2GW per eNB
	Flexible and future-proof: Works with multiple X2GWs per eNB and with separate SeGW 
	Works only if one X2GW per eNB
	Works only with SeGW together with X2GW
	Flexible and future-proof: works with multiple X2GWs and with separate SeGW
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