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Discussion
1 Introduction 
G1D is defined in [1] as follows:

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

During RAN#81 meeting, G1D was proposed to be candidate solution for down-selection compared with G2C. However, the clear and complete solution description for G1D is not available yet.  The following questions are raised by companies and need to be clarified and evaluated for down-selection. In the same way [3] Attempted Already, the Objective of this document is to clarify further ambiguities that companies may have in relation to G1D. 
2 Discussion
2.1 Q & A:

List Of questions in the Order of Importance:
Q1: Whether we have configuration of one or multiple X2GW IP@s in eNB and whether this would be mandatory for eNB in G1D? What does the configuration information mean in G1D, e.g., only the IP address or the list of IP addresses of the X2 GW that the eNB connects with?
A1: G1D does not require the eNB to be configured with the IP address of the X2-GW. Pre-Registration is mandatory for HeNBs – but optional for eNBs. An eNB can use enhanced TNL address discovery to get the IP address of X2-GW and whether target node supports X2-GW. The current S1-based TNL Address discovery can be used with a flag. However, G1D also support the enhancement to use the Registration procedure to know those neighboring nodes connected with X2-GW. In that case, the eNB is preconfigured with the IP address of X2-GW, but S1-based TNL address discovery is avoided. 

G1D does not mandate whether it is one address that needs to be configured or multiple addresses. 

Q2: How a eNB can know which X2GW the neighbour HeNB is connected?

A2: This will be done using the TNL discovery (when eNB discovers the HeNB for the first time); it is in the definition of G1D. 
Q3: Whether the registration step is of mandatory use for (H)eNB in G1D?
A3: As it stands now, it is mandatory for HeNB, but optional for eNB. For example, if enhanced TNL adr discovery procedure is used, HeNB may performs registration with the information of eNB, thus avoiding the eNB performing the Registration. S1-based TNL Address discovery can be avoided, if registration is made mandatory for eNBs as well.
Q4: when the HeNB discovers an eNB cell and indirect X2 connection is decided to be established, it is possible that the eNB hasn’t registered in the X2 GW which is connected with the HeNB yet. How to perform the X2 setup procedure in this case?
A4: This assumes eNB does not perform Registration. This issue can be avoided by HeNB performs Registration (Or Registration Update) with the information of eNB’s ID and IP adr, then X2-GW can establish SCTP with eNB. There is no reason to limit registration to a onetime event; it will be repeated when the IP address changes; it can also be repeated to report RNL-TNL mapping and changes for neighbors. The detail of Registration is to be determined later. 
Q5: How to avoid the X2 connection misusage on G1D described in [4]?
A5: As described in A1,  TNL procedure can be used to solve this issue. And it can use the possible enhancement. So the issue is solved.
Q6: How can G1D achieve that the goal of decreasing the signalling overload to MME and please explain in detail that how to eliminate the whole TNL Address discovery partly or completely prior to X2 Setup?

A6: The TNL adr discovery is only used for the HeNB’s initial power up. When a HeNB power off, then power up with same or different IP adr, eNB does not need to initiate the TNL adr discovery procedure since the routing is based on RNL ID.
In terms of the ability to minimize EPC Load, G1D is better than  G2C, even if an eNB keeps the IP@ of HeNB for a while. For example, 

· Case 1: eNB initiated X2 setup with HeNB changed IP adr, G2D does not require the TNL procedure since X2-GW know the HeNB via its registration. But G2C still requires the eNB to perform TNL procedure 

· Case 2: for HeNB initiated X2 setup with HeNB changed IP adr, G2D does not require the TNL procedure, but G1C still need the HeNB to perform TNL procedure. 

In addition, G1D can be enhanced to totally eliminate the TNL adr discovery procedure, by enhancing the Registration procedure. For example, the Registration msg includes the neighboring (H)eNBs, X2-GW can includes those connected (H)eNBs in the Registration Response message.
3 Conclusion and proposals
With this Q&A process it can concluded that there is no issue of the following with G1D unlike the way G2C suffers:

· Multi-homing.
· NAT capability
· Imposing a requirement on network operators to assign IP addresses carefully
· Conserving IP addresses
· Strict-Layering principles
· Mandating IP routing behaviour at the X2 Level
Further, it can also be concluded that G1D minimises TNL Address discovery related signalling to the EPC.
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