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1 Introduction 

At RAN3#80, seven feasible solutions for discovery and X2 Setup options for the X2-GW were down-selected to two options, called G1D and G2C. It was agreed to compare these two solutions in RAN3#81 for selection of a single one. 
In this contribution, we compare the two options and propose to select G1D.
2 Discussion

G1D and G2C are described in [1] as follows:

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

· G2C: target node ip@ + TNL address discovery + X2GW(s) IP@ learnt by new field added to TNL discovery
The main difference between the these two options is how the X2 Setup message is forwarded by the X2-GW, i.e. which information is provided in the message that the X2-GW uses to identify the target (H)eNB. For G1D, this is done via the RNL ID of the target, which corresponds to the cell ID or equivalent; for G2C, this is done via the IP address of the target. 

The pros and cons for each one have been discussed extensively in previous submissions and captured in [1]. A summary from [2] is as follows:
The advantages of using RNL ID for routing are:

1. It obeys the layer separation of RNL and TNL layers used in the current X2 and S1 specification.

2. RNL ID is already included in several X2 messages (e.g. RESOURCE STATUS REQUEST, CELL ACTIVATION REQUEST has Cell ID) which makes using.
3. RNL ID is unique and allocated permanently.

4. Using RNL ID can be extended to other X2 messages for routing purposes. In contrast, using TNL ID is less reliable since it can change over time, especially due to ON/OFFs.
The only dis-advantage of using RNL ID for routing compared to TNL ID is:
1. A registration procedure may be used with the X2-GW to form the RNL and TNL ID mapping table.
G1D proposes to define a new X2 message for the registration procedure. We note that this does not preclude X2-GW to get the RNL-TNL mapping via other means. Therefore, it is FFS whether the registration step is mandatory or optional for each (H)eNB [3]. For example, for an eNB which does not register, the X2-GW can obtain this information from the X2 Setup Request message sent by this eNB. In addition, it is conceivable that the registration does not necessarily need to be done by every (H)eNB all the time and a (H)eNB can provide the RNL-TNL mapping information for its neighbours during its own registration.
An additional benefit of registration procedure is that, the neighbours of a HeNB which are connected through the X2-GW, are not impacted by power ON/OFFs of this HeNB. Note that this is an issue which needs to be solved separately for G1C, especially since the IP address of the HeNB can also change after an OFF/ON. In this case, a new TNL discovery procedure will be required for G1C since the source (H)eNB can not send a X2 Setup request without the target IP address in the message.
G1D and G2C also differ on using the TNL discovery for X2-GW address. Both options rely on TNL discovery. However, G1D does not require any changes to the structure of the X2 TNL Configuration Info since the target (H)eNB can send back the X2-GW address for the X2 Transport Layer address during this procedure. G2C does require that a new field is added to be able to signal both the target (H)eNB and the X2-GW addresses. 
Based on the discussion above, it is proposed that:

Proposal: RAN3 to agree on to select solution G1D.
3 Conclusions

We have compared the G1D and G2C options for X2 Setup via X2-GW. Based on the discussion, we propose:
Proposal: RAN3 to agree on to select solution G1D.
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