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1 Introduction

In RAN3#80 meeting, solutions G1D and G2C are selected from Group 1 and Group 2 respectively as candidate solutions for down-selection in X2-GW. According to the way forward [1], the definition of solution G1D was discussed during last meeting and some agreements were achieved. However, for solution G1D, there are still some questions left for further consideration. Thereore, in this contribution, we discuss the remaining issues of solution G1D first. Then, we address and analyze some other potential issues and propose our solutions.
2 Discussion
According to the agreed way forward [1], the final decision within group 1 and the clarification of the intention behind on G1D at this stage of definition are cited as below.

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

Outcome of the second offline discussion round:

At this stage agreeing G1D means that:

· We agree to standardize a new message in our specifications for the registration step instead of reusing the X2 setup Request message. This new message is to be used whenever (H)eNB wants to register. FFS for next meeting is whether the registration step is of mandatory use for (H)eNB, or whether is of optional use i.e. whether we allow the flexibility for deployments to not have always (H)eNBs register. 

· We eliminate the option to rely on a configuration of a “X2GW IP@ per target (H)eNB” in the source (H)eNB. But whether we have configuration of one or multiple X2GW IP@s in eNB in general (but not per target (H)eNB ) and whether this would be mandatory for eNB is FFS for next meeting.


 In summary, based on the way forward above, it can be seen that two agreements are achieved: 
1) Exclude the configuration of X2GW IP@ per target (H)eNB in the source (H)eNB;
2) Standardize a new registration message.
And also two questions are still not clarified as below:
1) whether we have configuration of one or multiple X2GW IP@s in eNB and whether this would be mandatory for eNB
2) whether the registration step is of mandatory use for (H)eNB
2.1 Discussion on Question 1
Question 1: whether we have configuration of one or multiple X2GW IP@s in eNB and whether this would be mandatory for eNB
Since the configuration of X2GW IP@ per target HeNB in eNB has been excluded, it is essential for the eNB to initiate TNL address discovery procedure to obtain the X2 GW address connected to the target HeNB when eNB discovers a HeNB cell. On the other side, it is necessary for the eNB to know whether the target HeNB supports X2 GW and whether direct or indirect X2 connection should be established during the TNL address discovery procedure. Therefore, it seems that the configuration of one or multiple X2GW IP@s in eNB in general (but not per target (H)eNB ) is redundant in case that eNB discovers HeNB cell.
In addition, the configuration of one or multiple X2GW IP@s in eNB will introduce large manual configuration work for operators. Moreover, HeNB network (including X2 GW) and macro eNB may belong to different operators, thus it is difficult to configure addresses of all the X2 GWs connected to the neighbor HeNBs.
When HeNB discovers eNB cell and intend to establish X2 connection with the eNB, the HeNB only needs to initiate the X2 SETUP REQUEST message with the target eNB ID to the connected X2 GW, since a HeNB can connect to other (H)eNB peers through only a single X2-GW[2]. If the IP@s of X2 GWs are configured in the eNB, the eNB can register to all the connected X2 GWs at the time when it powers on. So the X2 GWs connected to the eNB can obtain the mapping information of RNL ID and TNL address of the eNB in advance. And the X2 GW can successfully route the X2 setup request message to the target eNB which is initiated from the HeNB. As a result, the configuration of X2 GW IP@s in eNB can help to simplify the X2 SETUP procedure when HeNB discovers eNB cell. 
Therefore, with regard to question 1, we think that it can configure one or multiple X2GW IP@s in eNB, butthe configuration is not mandatory. 
Observation 1: The configuration of one or multiple X2GW IP@s in eNB is not mandatory.
2.2 Discussion on Question 2 

Question 2: whether the registration step is of mandatory use for (H)eNB
As we know, the purpose of introduction of registration message is to obtain routing information of connected (H)eNBs in the X2 GW.

It is agreed that the HeNB knows the ip@ of its X2 GW by configuration [3], so the HeNB can initiate X2 setup procedure towards the X2 GW after powering on. Then, the X2 GW can obtain the routing information for its connected HeNB. The registration procedure can’t provide additional function comparing with the existing X2 setup procedure. Thus, the registration step is not mandatory for HeNB. 
As the analysis in section 2.1, In the direction that the eNB finds a new HeNB cell, the eNB shall always obtain the IP address of the X2 GW connected to the target HeNB via TNL address discovery procedure. Once receiving the X2 GW address, the eNB will establish SCTP connection with the X2 GW and then initiate X2 setup procedure. The X2 GW can generate the mapping information of eNB after receiving the X2 setup request message from the eNB, which achieves the same result in the X2 GW as the registration procedure. Therefore, the registration procedure for eNB is redundant and should be of optional use for eNB. 
In summary, the registration step is not mandatory for HeNB and eNB.

Observation2: The Registration step is not mandatory for (H)eNB.

2.3 Initial X2 SETUP between eNB and X2-GW

In this section, we analyze the X2 setup procedure when HeNB discovers a eNB cell using solution G1D. There are two options to carry out the initial X2 setup between eNB and X2-GW:
1) Registration after powering on.

As the analysis in section 2.1, the configuration of X2GW IP@s in eNB is optional. If the X2 GW IP@ is not configured in eNB, the eNB won’t register on the X2 GW after powering on.
2) X2 SETUP after eNB finds HeNB cell and obtains the X2 GW address.

When a HeNB discovers a eNB cell, the eNB may do not find a HeNB cell connecting to the X2 GW and trigger the TNL address discovery procedure to obtain the IP address of the X2 GW connecting to the HeNB. That means the time of registration for eNB on X2 GW is uncertain. Therefore when the HeNB discovers a eNB cell and indirect X2 connection is decided to be established, it is possible that the eNB hasn’t registered in the X2 GW connected with the HeNB yet. 
Using solution G1D, the HeNB shall send the X2 SETUP REQUEST message including target eNB’s RNL ID towards the eNB the X2 GW. However the X2-GW may doesn’t have the routing information of the target eNB when receiving the X2 SETUP REQUEST message from HeNB, then the X2-GW can’t route the X2 SETUP REQUEST message towards eNB. So the X2 setup procedure initiated from the HeNB may not be performed successfully and should be further studied.
Observation3: Using solution G1D, when HeNB discovers a eNB cell, due to the uncertainty of the time of eNB registration on X2 GW, the X2 setup procedure may not be performed successfully and should be resolved. 
Two solutions are discussed below to resolve the issue of initial X2 setup between eNB and X2-GW.

· Solution 1.  The eNB obtains the X2-GW’s X2 TNL address and initiates X2 setup procedure, as shown in figure 1.
In this solution, the HeNB initiates X2 setup procedure normally, and then knows that the routing fails since it doesn’t receive the X2 setup response message. So, the HeNB indicates the X2-GW’s X2 TNL address in the TNL discovery procedure to the eNB. After received the X2-GW’s X2 TNL address, the eNB sends the X2 SETUP REQUEST message including HeNB RNL ID to the X2-GW. Then the X2 GW can store the routing information of the eNB and proceed the X2 setup procedure between the eNB and the (H)eNB.
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Figure1. Initial X2 setup between eNB and X2-GW – solution1

· Solution 2.  The HeNB obtains the eNB’s X2 TNL address and sent it to the X2 GW to trigger the initial X2 SETUP procedure, as shown in figure 2. 
Similar to solution 1, the HeNB initiates X2 setup procedure normally, and then knows that the routing fails since it doesn’t receive the X2 setup response message. So the HeNB initiates the TNL address discovery procedure to obtain the eNB address and then sends X2 SETUP REQUEST message to the X2 GW including eNB TNL address. After receiving the eNB TNL address, the X2 GW shall establish SCTP connection with the eNB and then routes the X2 SETUP REQUEST message towards the eNB. During the initial X2 SETUP with the eNB, the X2-GW shall store the routing information of the eNB.
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Figure2. Initial X2 setup between eNB and X2-GW – solution2

Proposal 1. RAN3 is kindly requested to consider the initial X2 setup procedure between eNB and X2 GW and choose the solution.
· Solution 1: The eNB obtains the X2-GW’s X2 TNL address and initiates X2 SETUP procedure.
· Solution 2: The HeNB obtains the eNB’s X2 TNL address and sent it to the X2 GW to trigger the initial X2 SETUP procedure. 
3 Conclusion

In this contribution, we discussed the remaining issues in last meeting and give our preference. We have following observations:
Observation1: The configuration of one or multiple X2GW IP@s in eNB is not mandatory.

Observation2: The Registration step is not mandatory for (H)eNB.

And then, we analyzed some potential issues and presented our solutions. We have the following observation and proposal:
Observation3: Using solution G1D, when HeNB discovers a eNB cell, due to the uncertainty of the time of eNB registration on X2 GW, the X2 setup procedure may not be performed successfully and should be resolved.  

Proposal 1: RAN3 is kindly requested to consider the initial X2 setup procedure between eNB and X2 GW and choose the solution.

· Solution 1: The eNB obtains the X2-GW’s X2 TNL address and initiates X2 SETUP procedure.

· Solution 2: The HeNB obtains the eNB’s X2 TNL address and sent it to the X2 GW to trigger the initial X2 SETUP procedure. 
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