[bookmark: _Toc193024528]3GPP TSG-RAN3 Meeting #105bis	R3-195344
Chongqing, China, 14-18 October 2019

Title: 	IP version on X2-U
Source: 	Huawei
Agenda item:	9.2
Document for:	pCR
1. Introduction
At last RAN3#105bis meeting, the independent migration to IPv6 for S1-U was discussed, and agreed to support the network configuration with IPv6 on S1-U in the en-gNB, and IPv4 on S1-MME in the eNB [1]. 
In this document we further discuss the dual stack support over the X2-U interface. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Background
Currently in the S1AP (36.413), NG AP (38.414), Xn AP (38.424), F1 AP (38.474), the transport layer address is allowed to include both IPv4 address and IPv6 address.
	The Transport Layer Address signalled in NGAP messages is a bitstring of
a)	32 bits in case of IPv4 address according to IETF RFC 791 [6]; or
b)	128 bits in case of IPv6 address according to IETF RFC 8200 [5]; or
c)	160 bits if both IPv4 and IPv6 addresses are signalled, in which case the IPv4 address is contained in the first 32 bits.



[bookmark: _GoBack]Note that for S1AP, the dual stack is applicable to the HeNB GW scenario first where the HeNB GW doesn’t terminate the UP. In this case, MME don’t know which IP version is supported by each HeNB behind HeNB GW. It is not realistic for operator to configure each HeNB capability to the MME. Then RAN3 agree that Transport Layer Address signalled in S1-AP messages contains both IPv4 address and/or IPv6 address and the IPv4 address should be in the first place.
	In section 4.6.2 of 38.300 
-	The MME may send two transport layer addresses of different versions only in case of HeNB GW which does not terminate user plane.



For EN-DC case, in order to support the network configuration with IPv6 on S1-U in the en-gNB and IPv4 on S1-MME in the eNB, the following was agreed and captured in the TS 38.300 [1]. 
	In section 4.1 of 38.300 
-	The MME may include two transport layer addresses of different versions in the Transport Layer Address IE to enable that an en-gNB can select either IPv4 or IPv6 for a bearer



However, in the X2 AP (36.414), it is not allowed to include both IPv4 address and IPv6 address in a single Transport Network Layer Address IE. And it is also applied to EN-DC.
	The Transport Layer Address signalled in X2AP messages is a bit string of either
a)	32 bits in case of IPv4 address according to IETF RFC 791 [6]; or
b)	128 bits in case of IPv6 address according to IETF RFC 2460 [5].



Observation 1: In the existing X2-U specifications, it is not allowed to include both IPv4 address and IPv6 address in a single Transport Network Layer Address IE

3. Discussion
As observed above, currently only one single IP stack (either IPv4 or IPv6) is supported over X2-U, there may exist some problems for following use cases. 
· Case 1: Direct data forwarding when involving more than two RAN nodes for ENDC. 
As described in TS 37.340, the direct data forwarding can be supported.  
For mobility scenarios which involve more than two RAN nodes, either direct or indirect data forwarding may be applied.
One use case is the mobility from the EN-DC to the LTE node.  Then for SN terminated bearers, the data forwarding may happen directly between the source SN and the target LTE node. Since there is no X2 interface available between these nodes, the target LTE node is not aware of the IP version supported by the source SN. Thus the data forwarding tunnel may not be established successfully. 
Another use case is the SN change. For example, for the MN initiated SN change, the direct data forwarding between the source SN and target SN is also supported as described in TS 37.340.
If direct data forwarding is used for SN terminated bearers, the MN provides data forwarding addresses as received from the target SN to source SN
So it may also happen the direct forwarding tunnel can not be setup in case the source and target SN support different IP stacks. 
Given the fact the EN-DC nodes and LTE nodes may coexist a long time, some nodes may have migrated to IPv6, while others can only support IPv4. Thus the error case may happen frequently.

· Case 2: Different IP version between X2-C and X2-U 
Currently the X2-U and X2-C will use the same IP version. For example, the X2-U is setup based on the IP version of X2-C under the network configuration. This clearly restricts the migration flexibility for X2-C and X2-U. 
Also this was addressed in [1] as well as follows. 
To enable the migration flexibility between X2-C and X2-U by allowing different IP versions to be used, section 5.3 in 36.424 would need similar statements as the ones in 36.414. 

In order to include the two transport layer addresses (IPv4 and IPv6), the following should be considered. 
· In TS 36. 424, the dual stack should be supported with the following amendment, which is very same as other data transport specifications.  
· 160 bits if both IPv4 and IPv6 addresses are signalled, in which case the IPv4 address is contained in the first 32 bits. 
· In TS 37.340, in case of mobility case involving more than two nodes, the following descriptions could be added. 
· For direct data forwarding, the target node may include two transport layer addresses of different versions in the Transport Layer Address IE to enable that the source node can select either IPv4 or IPv6. 

[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]Update TS 36.424 to support both IPv4 and IPv6 addresses over X2-U.
Update TS 37.340 to support the direct data forwarding using two transport layer addresses of different versions when involving more than two nodes. 
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose to support both IPv4 and IPv6 over X2-U so that the this X2-U is the same as other S1-U, NG-U, F1-U and Xn-U specifications. The detailed proposals are:
Observation 1: In the existing X2-U specifications, it is not allowed to include both IPv4 address and IPv6 address in a single Transport Network Layer Address IE

1. [bookmark: _Toc423020280]Update TS 36.424 to support both IPv4 and IPv6 addresses over X2-U.
Update TS 37.340 to support the direct data forwarding using two transport layer addresses of different versions when involving more than two nodes. 
It is proposed to agree the CRs to TS 36. 424 and TS 37. 340 in [2] and [3] respectively. 
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