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Abstract of the contribution:

This contributionn proposes the Inter eNodeB handover with CN node relocation procedure for TS 23.401.

1. Introduction 

In the last SA2 Ad-hoc meeting in St. Louis, one possible scenario of the inter eNodeB handover with CN node relocation procedure (variant1) was agreed and the related description was included in TS 23.401. In this contribution, we propose another possible scenario (variant2) and the procedure to achieve it for TS 23.401. 

2. Discussion 
In the section 5.5.1 of TS 23.401, the following variant for the inter eNodeB handover with CN node relocation is described.

	5.5.1
Inter eNodeB handover with CN node relocation (variant 1)
This procedure shall be used for inter eNodeB handover in the following cases: 
· There is no X2 connectivity between source eNodeB and target eNodeB (or it is not desired to be utilized) or

· There is no S1-MME connectivity between target eNodeB and source MME (or it is not desired to be utilized) or 

· There is no S1-U connectivity between target eNodeB and source Serving SAEGW (or it is not desired to be utilized)

To cover all the above scenarios and their combination this Inter eNodeB handover with CN node relocation procedure does not rely on:

· signaling on X2 between source eNodeB and target eNodeB,

· signaling on S1-MME between target eNodeB and source MME nor

· signaling on S1-U between target eNodeB and source Serving SAEGW


In this variant, we assume that the procedure to achieve all cases described above can be defined with a single procedure. We also assumed that the X2 connectivity means both X2(C-plane) and X2(U-plane) connectivity between source eNodeB and target eNodeB. This means that the function to minimize loss of data is performed by CN entities because there is no X2 connectivity that enables eNodeBs to support this.
Considering the “inter eNodeB handover without CN node relocation”, the function to minimize loss of data can be achieved by eNodeBs using X2. We believe that it is beneficial for the “inter eNodeB handover without CN relocation” to be similar to “inter eNodeB handover with CN node relocation” in order to avoid functional duplication for different scenarios. Also, we believe that it is possible for operators to configure the full mesh IP connectivity among eNodeBs and between eNodeB and serving SAE gateways even if the number of eNodeB is tens of thousands because it can be achieved by connecting both eNodeBs and serving SAE gateways over the IP network.
Therefore, we propose the following new variant for the inter eNodeB handover with CN node relocation
Inter eNodeB handover with CN node relocation (variant 2)
This procedure shall be used for inter eNodeB handover in the following cases: 
· There is no S1-MME connectivity between target eNodeB and source MME (or it is not desired to be utilized), and
· There is S1-U connectivity between target eNodeB and source Serving SAEGW, and

· There is X2 connectivity between source eNodeB and target eNodeB
To cover all the above cases and their combination this Inter eNodeB handover with CN node relocation procedure does not rely on:

· signaling on S1-MME between target eNodeB and source MME
3. Proposal

Based on the above discussion, we propose the following text and procedure into TS 23.401.

Beginning of the Change to TS23.401

5.5.1
Inter eNodeB handover with CN node relocation (variant 1)

This procedure shall be used for inter eNodeB handover in the following cases: 
· There is no X2 connectivity between source eNodeB and target eNodeB (or it is not desired to be utilized) or

· There is no S1-MME connectivity between target eNodeB and source MME (or it is not desired to be utilized) or 

· There is no S1-U connectivity between target eNodeB and source Serving SAEGW (or it is not desired to be utilized)

To cover all the above scenarios and their combination this Inter eNodeB handover with CN node relocation procedure does not rely on:

· signaling on X2 between source eNodeB and target eNodeB,

· signaling on S1-MME between target eNodeB and source MME nor

· signaling on S1-U between target eNodeB and source Serving SAEGW

NOTE:
Whether X2 is used to find out the non existence of S1-MME or S1-U connectivity is out of scope of this procedure.

This inter eNodeB handover with CN node relocation procedure can be used to relocate MME, Serving SAEGW or both.

NOTE:
Other variants of CN node relocation procedure are FFS.
5.5.2
Inter eNodeB handover with CN node relocation (variant 2)
This procedure shall be used for inter eNodeB handover in the following cases: 
· There is no S1-MME connectivity between target eNodeB and source MME (or it is not desired to be utilized), and

· There is S1-U connectivity between target eNodeB and source Serving SAEGW, and

· There is X2 connectivity between source eNodeB and target eNodeB

To cover all the above cases and their combination this Inter eNodeB handover with CN node relocation procedure does not rely on:

· signaling on S1-MME between target eNodeB and source MME
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Figure 5.5.2: Inter eNodeB handover with CN node relocation procedure
1)
The IP bearer service is established between the UE and the PDN SAE Gateway via the old serving SAE Gateway
2)
The source ENB decides to perform a handover to target ENB which does not have a direct connection with the old MME.
3)
The source ENB sends a Handover required message (target ENB ID, source ENB to target ENB transparent container) to the old MME.


Editor’s note: The content of “source ENB to target ENB transparent container” is FFS

4)
The old MME sends a Bearer information request message to the old serving SAE gateway. The old serving SAE gateway sends a Bearer information response message (Path related information over S5 (e.g. PDN SAE gateway address, Path ID over S5, U-plane sequence number)). 


Editor’s note: The content of “path related Information over S5”stored in serving SAE gateway is FFS

5)
The old MME sends a Handover required message (target ENB ID, source ENB to target ENB transparent container, MM context, SM context, Path related information over S5, old serving SAE gateway address) to the new MME.

Editor’s note: The content of SM/MM contexts is FFS

6)
The new MME determines from the old serving SAE gateway address if the handover is inter-serving SAE gateway handover or intra-serving SAE gateway handover. In case of inter-serving SAE gateway handover, the new MME sends the Bearer information request message to the new serving SAE gateway. The new serving SAE gateway sends a Bearer information response message (S1-U tunnel ID of serving SAE gateway) to the new MME. In case of intra-serving SAE gateway handover, the new MME sends the Bearer information request message to the old serving SAE gateway. The old serving SAE gateway sends a Bearer information response message (S1-U tunnel ID of serving SAE gateway) to the new MME.

7)
The new MME sends a Handover required message (source ENB to target ENB transparent container, S1-U tunnel ID of serving SAE gateway) to the target ENB. The target ENB sends a Handover response message (S1-U tunnel ID of target ENB) to the new MME. 

8)
In case of inter-serving SAE gateway handover, the new MME sends a Bearer information notification message (S1-U tunnel ID of target ENB) to the new serving SAE gateway. In case of intra-serving SAE gateway handover, the new MME sends a Bearer information notification message (S1-U tunnel ID of target ENB) to the old serving SAE gateway. The bearer plane is established between the target ENB and old/new serving SAE gateway.

9)
The new MME sends a Handover response message to the old MME. 

10)
The old MME sends a Handover command message to the source ENB.

11)
The source ENB begins data forwarding to the target ENB.
12)
The source ENB sends a Handover command message to the UE.
13)
The UE is detected at the target ENB.
14)
The target ENB sends a Handover complete detect message to the new MME.
15)
In case of inter-serving SAE gateway handover, the new MME sends a Route update message (Path related information over S5) to the new serving SAE gateway. The new serving SAE gateway activates the S1 route with the target ENB and updates the route with the PDN SAE gateway. The new serving SAE gateway sends a Route update response message to the new MME. In case of intra-serving SAE gateway handover, the new MME sends a Route update massage to the old serving SAE gateway. The old serving SAE gateway switches the S1 route from the source ENB to the target ENB.

16)
The new MME sends a Handover complete message to the old MME.

17)
The old MME sends a Handover complete message to the source ENB.
End of the Change to TS23.401
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