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Introduction 

This document discuss the solutions for X2 TNL Address discovery for en-gNBs for EN-DC. Some WAs were achieved for this aspecst from last meeting as below.

	WA Specification needs to enable routing of TNL address requests at MME for TNL address discovery of Opt 3 in Rel-15

WA We use a protocol fn of S1 equivalent to current functionality (e.g. S1 TNL config transfer procedure to start TNL address discovery)

WA Routing function of TNL address requests resides in the MME; further details are FFS


One interpret of the working assumption on how to perform X2 TNL address discovery for en-gNB can be seen in the [1]. In this paper, we call it as Solution 1. This contribution provides possible solutions and comparison among the solutions.

Discussions
Issue 1: Which node responses the TNL address request for en-gNB?
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Figure 1 EN-DC TNL discovery deployment

As shown in the figure 1, if eNB2 awares the en-gNB ID via e.g. ANR function and send request towards MME, then there are three candidate nodes able to response the request . The three nodes are the proxy eNB, the en-gNB itself and the MME. 

Proxy eNB responses the TNL address request 

In Solution 1 it is proxy en-gNB takes the role to response the request. 
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Figuer 2: Solution 1 procedure

As shown in Figure 2, before eNB2 trigger X2 TNL discovery request, the behavior of en-gNB, proxy eNB and MME include:

1: en-gNB provides one or more of its TNL addresses for X2 SCTP connectivity to proxy eNB via X2 messages.The following non-UE associated messages can be used for this purpose: EN-DC X2 SETUP, EN-DC X2 SETUP RESPONSE, EN-DC CONFIGURATION UPDATE, EN-DC CONFIGURATION UPDATE ACKNOWLEDGE.

2:proxy eNB provides the connected en-gNB ID to MME.

When eNB2 awares an en-gNB via ANR function, as shown in the figure 1, the TNL discovery procedure includes:

1: eNB2 send S1 message “ENB CONFIGURATION TRANSFER” to MME.

2: MME routes the request and sends S1 message “MME CONFIGURATION TRANSFER” to proxy eNB.

3: proxy eNB  response to MME with S1 message “ENB CONFIGURATION TRANSFER”, which carries the en-gNB’s TNL address for X2 SCTP connectivity. 

4: MME routes the response to eNB2 with S1 message “MME CONFIGURATION TRANSFER”, which includes the TNL address of en-gNB for X2 SCTP connectivity.

Observation 1: In solution 1, the proxy eNB takes the role to response the TNL address request.
en-gNB responses the TNL address request

It is nature for en-gNB to response the request for the TNL address belong to itself. In this paper, this solution is named as Solution 2.
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Figure 3: Solution 2 procedure

Take Figure 3 as example, the TNL address discovery procedure for Solution 2 includes:

1: eNB2 send S1 message “ENB CONFIGURATION TRANSFER” to MME.

2: MME routes the request and sends S1 message “MME CONFIGURATION TRANSFER” to proxy eNB.

3: proxy eNB sends “EN-DC CONFIGURATION TRANSFER REQUEST” to en-gNB.

EN-DC CONFIGURATION TRANSFER REQUEST is a new message over X2 interface. This message needs contain the source eNB2 ID for response message routing.

4: en-gNB responses the request and sends “EN-DC CONFIGURATION TRANSFER RESPONSE” message contains TNL address of en-gNB towards the proxy eNB.

EN-DC CONFIGURATION TRANSFER RESPONSE is a new message over X2 interface. This message needs contain source eNB2 ID, en-gNB ID and its TNL address.

5: proxy eNB  routes the response to MME with S1 message “ENB CONFIGURATION TRANSFER”.

6: MME routes the response to eNB2 with S1 message “MME CONFIGURATION TRANSFER” ,in which contains the TNL address of en-gNB for X2 SCTP connectivity.

Observation 2: In solution 2, the en-gNB takes the role to response the TNL address request.
MME responses the TNL address request

It can be observed from Solution 1 that the procedure concludes four messages and introduces more delay for TNL address discovery. Since Solution 1 has already impacts MME (save relationship table of eNB and the connected en-gNBs) , then it is also possible for MME to save the TNL address of en-gNB for X2 SCTP connectivity together. In this paper, this solution named as Solution 3.
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Figure 4: Solution 3 procedure

As shown in the Figure 4, before eNB2 triggers TNL discovery request, solution 3 includes:

1: proxy eNB acquires TNL address of en-gNB from en-gNB.

2: proxy eNB sends en-gNB ID and its TNL address for X2 SCTP connectivity to MME and MME saves en-gNB ID and its TNL address for X2 SCTP connectivity.

After eNB2 awares the en-gNB by ANR function, then eNB 2 triggers TNL address discovery for en-gNB, including:

1: eNB2 sends S1 message “ENB CONFIGURATION TRANSFER” to MME.

2: MME responses the request, sends “MME CONFIGURATION TRANSFER” to eNB2 with the TNL address of en-gNB for X2 SCTP connectivity.

Compared with Solution 1, this solution has similar impacts on MME and reduce the TNL address fetch signallig and latency.

Observation 3: In solution 3, MME takes the role to response the TNL address request.
Issue 2: How to provide TAI when en-gNB does not provide

If the S1 TNL CONFIGURATION TRANSFER message reused for EN-DC, then TAI IE in the message is resued for gNB ID. In current message this IE is set to Mandatory. 

	SON Configuration Transfer
	
	
	

	>Target eNB-ID
	M
	
	

	>>Global eNB ID
	M
	
	9.2.1.37

	>>Selected TAI
	M
	
	TAI

9.2.3.16


In NR, the candidate TAI could be Configured TAC or 5G TAC. Configured TAC is the TAC configured in the en-gNB, different from the 5GS TAC, which is broadcast in the NR cell and enables application of Roaming and Access Restrictions for EN-DC as specified in TS 37.340. Since this type of TAC is not broadcasted by en-gNB then eNB will not aware it.

On the other hand, the en-gNB may not necessary to provide it via SIB. The related stage 2 RAN2 agreements  is copied below for reference: 

RAN2 97 Agreements:
For EN-DC, the NR SN is not required to broadcast system information other than for timing and SFN. 

The related stage 3 (running CR of 38.331 related to TA information )description is copied below for reference. 

	TS 38.331 SIB1:

PLMN-IdentityInfoList

Includes a list of PLMN identity information.
PLMN-IdentityInfoList information element

-- ASN1START

-- TAG-PLMN-IDENTITY-LIST-START

PLMN-IdentityInfoList ::=



SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,


trackingAreaCode





TrackingAreaCode OPTIONAL,
-- Need R  


ranac








RAN-AreaCode





OPTIONAL,

-- Need R


cellIdentity







CellIdentity,


cellReservedForOperatorUse 




ENUMERATED {reserved, notReserved}, 

...

}


Therefore, the Selected TAI IE in the ENB CONFIGURATION TRANSFER and MME CONFIGURATION TRANSFER message should be set to O(Optional).

Proposal 1: The Selected TAI IE in the ENB CONFIGURATION TRANSFER and MME CONFIGURATION TRANSFER message should set to O(Optional).

Issue 3： How does en-gNB identify Proxy eNB
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Figure 5: TNL address discovery 

It is not clear from solution 1,2,3 that how does en-gNB select the proxy eNB. It is possible that one en-gNB connects multiple proxy eNBs and normal eNBs. As shown in the figure 5, en-gNB connects to two proxy eNBs who have the function to update en-gNB ID to MME and one legacy eNB1 who does not support EN-DC TNL address discovery. If en-gNB selects eNB1 as proxy eNB, the EN-DC TNL address discovery function will not work. 

Another concern raised when en-gNB connected to multiple proxy eNBs. In this case the MME will have multiple relationship entries of proxy eNBs and this en-gNB. This means when MME receives the TNL address request from other eNB, MME may send multiple requests to those proxy eNBs which has connection with en-gNB, and receives multiple response messages from the corresponding proxy eNBs. It will introduce unnecessary signalling overhead among above nodes.

Therefore , it is propose to let en-gNB have one pre-configured proxy eNB TNL address.

Proposal 2: The en-gNB identify the proxy eNB by pre-configuration.
Issue 4: whether en-gNB is able to trigger TNL address Discovery for eNB

All solutions above focus on how eNB find en-gNB. On the other direction that en-gNB triggers TNL address discovery does not covered. There are only two cases for an en-gNB aware neighbor eNB, one case is en-gNB aware neighbor eNB from ANR, the other case is by O&M.

Based on RAN2#99 agreement, inter-RAT SN change does not supported in Rel-15 and then en-gNB is not able to trigger inter-RAT measurement toward eNB. Based on this, it is not possible for en-gNB to trigger Inter-RAT measurement towards a eNB , then en-gNB does not able to aware a eNB cell via  ANR function and unable to trigger TNL address discovery towards eNB.
Agreements

1:
For EN-DC, it is not necessary to support inter-RAT SN change procedure with single RRC reconfiguration (i.e. no transition from EN-DC to LTE DC) in Rel-15

2:
For EN-DC, it is not necessary to support inter-RAT MN change procedure while keeping the SN (i.e. no transition from EN-DC to NR-NR DC) in Rel-15

3: 
We will not add measurement events that are targeted to these scenarios.

The another way is that the en-gNB triggers EN-DC X2 setup towards an eNB by O&M. The en-gNB acquires eNB ID and corresponding TNL address for X2 connection from O&M. 
Proposal 3: Capture that en-gNB does not support inter-RAT TNL address discovery function in R15 in TS37.340.

Comparison table of three solutions

According to above analysis, three solutions identify for TNL address discovery for EN-DC are provided. The comparison table of three solutions are listed in Table 1.

                                                             Table 1: Solutions comparison

	
	Solution 1
	Solution 2
	Solution 3

	MME impact
	Save relation of en-gNB ID with eNB ID
	Save relation of en-gNB ID with eNB ID
	Save relation of en-gNB ID with eNB ID 

Save en-gNB TNL address

	S1 impact
	Add en-gNB ID based on legacy procedure


	Add en-gNB ID based on legacy procedure


	Add en-gNB ID based on legacy procedure

	X2 impact
	Add en-gNB address based on legacy procedure 
	Add new procedure for acquire TNL address from en-gNB to proxy eNB
	Add en-gNB address based on legacy procedure

	TNL address procedure impact
	Utilize 4 messages from initial eNB to candidate  en-gNB 
	Utilize 6 messages from initial eNB to candidate  en-gNB 
	Utilize 2 messages from initial eNB to candidate  en-gNB 


Detail specificaiton of Solution 3 can be found in companion contributions [2][3][4][5].

Proposal 4: Considering Solution 3 has less complexity, least signalling load and minimum total delay, RAN3 is kindly asked to take solution 3 for EN-DC TNL address discovery in Rel-15.
Conclusion 

Based on all the analysis above, we give our proposals as:

Observation 1: In solution 1, the proxy eNB takes the role to response the TNL address request.

Observation 2: In solution 2, the en-gNB takes the role to response the TNL address request.

Observation 3: In solution 3, MME takes the role to response the TNL address request.
Proposal 1: The Selected TAI IE in the ENB CONFIGURATION TRANSFER and MME CONFIGURATION TRANSFER message should set to O(Optional).

Proposal 2: The en-gNB identify the proxy eNB by pre-configuration.

Proposal 3: Specification should capture that en-gNB does not support inter-RAT TNL address discovery function in R15.

Proposal 4: Considering Solution 3 has less complexity, least signalling load and minimum total delay, RAN3 is kindly asked to take solution 3 for EN-DC TNL address discovery in Rel-15.
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