3GPP TSG-RAN3 Meeting #84
R3-141207
Seoul, Korea, 19th – 23rd May 2014

Agenda Item:
12.2.3
Source: 
ZTE
Title: 
The enhencement on X2 SETUP procedure
Document for:

Discussion and Approval
1 Introduction 
In RAN3#83bis meeting, further considerations and agreements concerning (H)eNB registration are made for way forward on X2 GW[1]. The issue on use of indirect routing to get ip@ of direct routing has no conclusion yet. In this contribution, we will focus on the X2 setup procedure from HeNB to eNB and give our preference.
2 Discussion
During RAN3#82 meeting, the signalling flow for (H)eNB discovers HeNB is agreed [1]. Based on the agreement, when the (H)eNB discovers the HeNB, the (H)eNB must determine if the HeNB supports X2GW and, if it does, the IP address of the X2GW to which the HeNB connects. And enhanced TNL address discovery procedure should be used to determine the X2 connection type and to obtain X2 TNL address. That means, the TNL address discovery procedure looks mandatory for the (H)eNB discovers HeNB scenario.
As for the HeNB discovers eNB scenario, it was agreed that X2 GW IP address is transferred in the TNL request from source HeNB to target eNB and the IP address of X2 GW is echoed back by the target eNB to indicate its X2 GW support [1]. However, it is not clear whether the TNL address discovery procedure is mandatory for the HeNB discovers eNB scenario. Note that it is clarified that one of the main requirement of the X2GW is driven by avoiding scalability issues including scalability related to TNL address discovery in [2].  Therefore, the solution should also possibly provide gain in terms of reducing the signalling overhead as much as possible. 
As a result, we should investigate the feasibility of avoiding TNL address discovery procedure in the HeNB discovers eNB scenario in order to satisfy the scalability requirement. Three solutions are presented and analyzed for the HeNB discovers eNB scenario in section 2.1. 
Observation1: We should investigate how to reduce TNL address discovery signalling especially in the direction that the HeNB discovers eNB scenario in order to satisfy the scalability requirement.
2.1 Solutions for the HeNB discovers eNB scenario
2.1.1 Solution 1 the HeNB always initiates TNL address discovery procedure
Solution 1 is illustrated in Fig 1. In this solution, when HeNB detects eNB and intends to establish X2 connection with the eNB, it shall always initiate TNL address discovery procedure towards the eNB in order to obtain the preferred X2 connection type of the eNB and the TNL address for X2 SCTP establishment. The HeNB can transfer the X2 GW IP address in the TNL request from source HeNB to target eNB and the IP address of X2 GW is echoed back by the target eNB to indicate its X2 GW support as agreed in [1]. If indirect X2 connection is determined, the HeNB initiates X2 setup procedure via the X2 GW by sending X2AP MESSAGE TRANSFER message including X2 setup request to the X2 GW. On the other side, if direct X2 connection is preferred, the HeNB initiates X2 setup procedure directly with the eNB by sending X2 SETUP REQUEST message to the eNB.

As we can see, using solution 1, the TNL address discovery procedure is mandatory similar as the (H)eNB discovers HeNB scenario, which may introduce large signalling overhead especially consider the dense deployment of HeNB and frequently switch on/off of HeNBs.
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Fig.1 Signalling flow for X2 setup using solution 1
2.1.2 Solution 2 the HeNB tries the indirect X2 connection first
Solution 2 is illustrated in Fig 2. In this solution, when HeNB detects eNB and intends to establish X2 connection with the eNB, it can try to initiate X2  setup via X2 GW by sending X2AP MESSAGE TRANSFER message including X2 setup request to the connected X2 GW[3]. If the X2 GW has already maintained the routing information of the eNB, it can successfully route the X2AP MESSAGE TRANSFER message to the eNB. If the X2 GW doesn’t have the routing information of the eNB, the routing failure is indicated to the HeNB. After the HeNB obtain the address of the eNB via TNL address discovery procedure, the HeNB can perform the eNB registration on the X2 GW. When the eNB receives the X2AP MESSAGE TRANSFER message including X2 setup request from the HeNB, the eNB determine whether direct or indirect X2 connection is preferred with the HeNB, e.g. based on the OAM configuration or operator policy. If indirect X2 connection is preferred, the eNB responds with the X2AP MESSAGE TRANSFER message including X2 setup response to the HeNB via the X2 GW. While if direct X2 connection is preferred, the eNB responds with the X2AP MESSAGE TRANSFER message including X2 setup failure. Optionally, the eNB can indicate that direct connection type is preferred via appropriate cause value in the X2 setup failure. And then, the HeNB initiates TNL address discovery procedure towards the eNB to obtain the eNB IP@. After receiving the eNB IP@, the HeNB initiates X2 setup procedure directly with the eNB by sending X2 SETUP REQUEST message to the eNB. 

As analyzed above, in solution 2, the TNL address discovery procedure can be avoid when the eNB prefers indirect X2 connection with the HeNB. However, if direct X2 connection type is preferred, the TNL address discovery procedure cannot be avoided. 
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Fig.2 Signalling flow for X2 setup using solution 2
2.1.3 Solution 3 the HeNB tries the indirect X2 connection first and obtain eNB IP@ via X2 setup failure

Solution 3 is illustrated in Fig 3. Solution 3 is an enhancement of solution 2. The different is that, in solution 3, after the eNB receives X2AP MESSAGE TRANSFER message from the HeNB and the eNB prefers direct connection with the HeNB, the eNB responds with X2AP MESSAGE TRANSFER message including X2 setup failure in which the eNB IP@ is included. After the HeNB receives the eNB IP@ in the X2 setup failure, it can initiate X2 setup directly with the eNB by sending X2 SETUP REQUEST message to the eNB. 
In this way, the TNL address discovery procedure is not needed simply via transferring the ip@ in the X2 setup failure.  
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Fig.3 Signalling flow for X2 setup using solution 3
Observation 2: Unnecessary TNL address discovery procedure can be avoided via transferring target eNB IP@ in the X2 setup failure. 
Proposal : When a HeNB discovers a eNB, the HeNB initiates X2 setup request via connected X2 GW, if the eNB prefers direct X2 connection, the eNB includes the IP address of itself in the X2 setup failure. And then, the HeNB can initiate X2 setup procedure directly with the eNB. 
3 Conclusion and proposals
In this contribution, the X2 setup procedure for the HeNB discovers eNB was analyzed considering the scalability requirement and our solution is presented. We have the following observations:
Observation1: We should investigate how to reduce TNL address discovery signalling especially in the direction that the HeNB discovers eNB scenario in order to satisfy the scalability requirement.
Observation 2: Unnecessary TNL address discovery procedure can be avoided via transferring target eNB IP@ in the X2 setup failure. 

And we propose:
Proposal : When a HeNB discovers a eNB, the HeNB initiates X2 setup request via connected X2 GW, if the eNB prefers direct X2 connection, the eNB includes the IP address of itself in the X2 setup failure. And then, the HeNB can initiate X2 setup procedure directly with the eNB. 
It is proposed to agree on the above proposal and the relative Stage-2 and Stage-3 CRs [4][5].
4 References

[1] R3-140977, Way forward on X2 GW, Alcatel-Lucent
[2] R3-130380, Way Forward on Requirements and Assumptions behind the X2GW (Alcatel-Lucent) 
[3] R3-140260, Registration procedure for HeNB/eNB (Alcatel-Lucent) 
[4] R3-141208, The enhencement on X2 SETUP procedure CR, TS 36.300, Rel-12, Cat. B (ZTE)
[5] R3-141209, The enhencement on X2 SETUP procedure CR, TS 36.423, Rel-12, Cat. B (ZTE)
















































































































































































































































































































































































































































































































































































































































































































































9
1

_1460038697.vsd
�

�

HeNB


X2 GW


eNB


2a. X2AP MESSAGE TRANSFER
(X2 setup request)


2b. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


4a.X2AP MESSAGE TRANSFER
(X2 setup response or 
X2 setup failure including eNB IP@)


3. Prefer to establish direct X2 connection with the HeNB


4b.X2AP MESSAGE TRANSFER
(X2 setup response or 
X2 setup failure including eNB IP@)


5.X2AP X2 SETUP REQUEST


6.X2AP X2 SETUP RESPONSE


The HeNB and eNB have already registered on the X2 GW 


HeNB


X2 GW


eNB


2a. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


2b. X2AP MESSAGE TRANSFER
(X2 setup request)


4a. X2AP MESSAGE TRANSFER
(X2 setup response or X2 setup failure)


3. Prefer to establish direct X2 connection with the HeNB


4b. X2AP MESSAGE TRANSFER
(X2 setup response or X2 setup failure)


5. HeNB initiates TNL address discovery procedure to abtain eNB IP@


7. X2AP X2 SETUP RESPONSE


MME


6. X2AP X2 SETUP REQEUST


The HeNB and eNB have already registered on the X2 GW 


HeNB


X2 GW


eNB


3a. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


3b. X2AP MESSAGE TRANSFER
(X2 setup request)


4a. X2AP MESSAGE TRANSFER
(X2 setup response)


Procedure for indirect X2 connection


4b. X2AP MESSAGE TRANSFER
(X2 setup response)


6. X2AP X2 SETUP RESPONSE


MME


5. X2AP X2 SETUP REQEUST


2. HeNB initiates TNL address discovery procedure in order to determine the X2 connection type 
and to abtain X2 TNL address


The HeNB and eNB have already registered on the X2 GW 


Procedure for direct X2 connection



_1460038780.vsd
�

�

HeNB


X2 GW


eNB


2a. X2AP MESSAGE TRANSFER
(X2 setup request)


2b. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


4a.X2AP MESSAGE TRANSFER
(X2 setup response or 
X2 setup failure including eNB IP@)


3. Prefer to establish direct X2 connection with the HeNB


4b.X2AP MESSAGE TRANSFER
(X2 setup response or 
X2 setup failure including eNB IP@)


5.X2AP X2 SETUP REQUEST


6.X2AP X2 SETUP RESPONSE


The HeNB and eNB have already registered on the X2 GW 


HeNB


X2 GW


eNB


2a. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


2b. X2AP MESSAGE TRANSFER
(X2 setup request)


4a. X2AP MESSAGE TRANSFER
(X2 setup response or X2 setup failure)


3. Prefer to establish direct X2 connection with the HeNB


4b. X2AP MESSAGE TRANSFER
(X2 setup response or X2 setup failure)


5. HeNB initiates TNL address discovery procedure to abtain eNB IP@


7. X2AP X2 SETUP RESPONSE


MME


6. X2AP X2 SETUP REQEUST


The HeNB and eNB have already registered on the X2 GW 


HeNB


X2 GW


eNB


3a. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


3b. X2AP MESSAGE TRANSFER
(X2 setup request)


4a. X2AP MESSAGE TRANSFER
(X2 setup response)


Procedure for indirect X2 connection


4b. X2AP MESSAGE TRANSFER
(X2 setup response)


6. X2AP X2 SETUP RESPONSE


MME


5. X2AP X2 SETUP REQEUST


2. HeNB initiates TNL address discovery procedure in order to determine the X2 connection type 
and to abtain X2 TNL address


The HeNB and eNB have already registered on the X2 GW 


Procedure for direct X2 connection



_1460035243.vsd
�

�

HeNB


X2 GW


eNB


2a. X2AP MESSAGE TRANSFER
(X2 setup request)


2b. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


4a.X2AP MESSAGE TRANSFER
(X2 setup failure including eNB IP@)


3. Prefer to establish direct X2 connection with the HeNB


4b.X2AP MESSAGE TRANSFER
(X2 setup failure including eNB IP@)


5.X2AP X2 SETUP REQUEST


6.X2AP X2 SETUP RESPONSE


The HeNB and eNB have already registered on the X2 GW 


HeNB


X2 GW


eNB


2a. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


2b. X2AP MESSAGE TRANSFER
(X2 setup request)


4a. X2AP MESSAGE TRANSFER
(X2 setup failure)


3. Prefer to establish direct X2 connection with the HeNB


4b. X2AP MESSAGE TRANSFER
(X2 setup failure)


5. HeNB initiates TNL address discovery procedure to abtain eNB IP@


7. X2AP X2 SETUP RESPONSE


MME


6. X2AP X2 SETUP REQEUST


The HeNB and eNB have already registered on the X2 GW 


HeNB


X2 GW


eNB


3a. X2AP MESSAGE TRANSFER
(X2 setup request)


1. HeNB detects a  cell served by eNB and intends to establish X2 connection with the eNB  


3b. X2AP MESSAGE TRANSFER
(X2 setup request)


4a. X2AP MESSAGE TRANSFER
(X2 setup response)


Procedure for indirect X2 connection


4b. X2AP MESSAGE TRANSFER
(X2 setup response)


6. X2AP X2 SETUP RESPONSE


MME


5. X2AP X2 SETUP REQEUST


2. HeNB initiates TNL address discovery procedure in order to determine the X2 connection type 
and to abtain X2 TNL address


The HeNB and eNB have already registered on the X2 GW 


Procedure for direct X2 connection



