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1   Introduction 
The last RAN3 meeting agreed to use a new X2AP Release message to inform of HeNB unavailability from X2GW to relevant (H)eNBs. This contribution further analyzes the detailed implementation. 
2   Detailed analysis 
When the X2-GW detects a HeNB (i.e. target HeNB) is unavailable, e.g. the HeNB is power off, the X2-GW need to inform the relevant peer eNB or HeNB (i.e. source eNB/HeNB) that this HeNB is unavailable. Since the X2 Release message is only sent to relevant eNB/HeNB, this requires the X2-GW to know the neighboring information of the HeNB. This could be done by the X2-GW saving the routing information upon the reception of the X2 Setup Response message. Regarding the node generates the X2 release message, there are several options.
· Solution 1: the X2-GW generates the X2 Release message

In this solution, the X2-GW generates the X2 Release message.
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Figure 1 – X2-GW generates the X2 Release message
· Solution 2: the X2-GW simply use the X2 Release PDU received from X2 Setup Rsp message
In this solution, the X2-GW does not generate the X2 Release message. Instead, the node who sends the X2 Setup Rsp message include the X2 Release as a PDU in the X2 Setup Req message. The X2-GW save the X2 Release PDU when it receives the X2 Setup Rsp message. Upon the detection of the HeNB is unavailable, the X2-GW just send the saved X2 Release.
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Figure 2 – source eNB initiated X2 setup
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Figure 3 – target HeNB initiated X2 setup
· Solution 3: the X2-GW simply use the X2 Release PDU received from target HeNB

This solution is similar to Solution 2 that the X2-GW does not generate the X2 Release message. The difference to Solution 2 is that it is always the target HeNB provides the X2 Release PDU to X2-GW, no matter whether it is target HeNB or source (H)eNB initiates the X2 setup procedure. 

For source eNB initiated X2 setup, it is similar to Solution 2. 
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Figure 4 – source eNB initiated X2 setup

For target HeNB initiated X2 setup, the X2-GW first keep the X2 Release PDU received from X2 Setup Req message (Step 1), but the X2-GW only save it until it receives the X2 Setup Rsp message (Step 3).
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Figure 5 – target HeNB initiated X2 setup
In a summary, 
· Solution 1 is quite straightforward. 

· Even Solution 2 and Solution 3 eliminate the X2-GW to encode the X2 Release message, this may be considered a small benefit since X2-GW may anyway need the encoding capability for Registration procedure.  
· Solution 3 avoids the impact to eNB.

So Solution 1 and Solution 3 are slightly better than Solution 2.
Proposal 1: RAN3 selects Solution 1 or Solution 3, i.e. X2-GW or target HeNB generates the X2 Release message.

3   Conclusion and Proposals
This contribution analyzed the implementation of X2 Release. Our proposals are:

Proposal 1: RAN3 selects Solution 1 or Solution 3, i.e. X2-GW or target HeNB generates the X2 Release message.

4   Reference

[1] 3GPP TR37.803, Universal Mobile Telecommunications System (UMTS) and LTE; Mobility enhancements for Home Node B (HNB) and Home enhanced Node B (HeNB), v11.0.0

[2] R3-131976, Way forward on X2 GW
3GPP


_1444464157.vsd
The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


eNB1 
(R12)


MME


X2-GW2


1. X2 Setup Req (Routing Info)


HeNB2
(R12)


X2-GW1


3. X2 Setup Response (Routing Info, X2 Release PDU)


X2-GW save neighboring info, and X2 Release PDU


2. X2 Setup Req (Routing Info)


4. X2 Setup Response (Routing Info)


Power off


5. X2 Release (HeNB’s eNB ID)



_1444464203.vsd
The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


eNB1 
(R12)


MME


X2-GW2


3. X2 Setup Rsp (Routing Info, X2 Release PDU)


HeNB2
(R12)


X2-GW1


1. X2 Setup Req (Routing Info, X2 Release PDU)


X2-GW save neighboring info, and X2 Release PDU


4. X2 Setup Rsp (Routing Info)


2. X2 Setup Req (Routing Info)


Power off


5. X2 Release (HeNB’s eNB ID)



_1444464797.vsd
The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


eNB1 
(R12)


MME


X2-GW2


3. X2 Setup Rsp (Routing Info)


HeNB2
(R12)


X2-GW1


1. X2 Setup Req (Routing Info, X2 Release PDU)


X2-GW save neighboring info, and X2 Release PDU


4. X2 Setup Rsp (Routing Info)


2. X2 Setup Req (Routing Info)


Power off


5. X2 Release (HeNB’s eNB ID)


X2-GW keep the X2 Release PDU



_1444462953.vsd
The height of the text box and its associated line increases or decreases as you add text. To change the width of the comment, drag  the side handle.


eNB1 
(R12)


MME


X2-GW2


1. X2 Setup Req (Routing Info)


HeNB2
(R12)


X2-GW1


3. X2 Setup Response (Routing Info)


X2-GW save neighboring info


2. X2 Setup Req (Routing Info)


4. X2 Setup Response (Routing Info)


Power off


5. X2 Release (HeNB’s eNB ID)



