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1
Introduction
RAN3 received an LS from SA2 [1] seeking clarification on the previous RAN3 agreement on the Transport Layer Address (TLA) IE signalling. The discussion triggered in SA2 due to previous RAN3#83 meeting agreement that Transport Layer Address (TLA) IE signalled in S1-AP messages contains either a 32-bit IPv4 address or 128-bit IPv6 address, but not both at the same time. This contribution revisits the RAN3 current agreement in light with the SA2 LS [1] and discusses the way forward. 
2
Discussion
During the RAN3#82 meeting, RAN3 contribution [2] raised the issue of encoding of the Transport Network Layer Address IE. It was highlighted that the stage-3 specification TS 36.413 and TS36.423 defines Transport Network Layer Address IE as 1..160 bitstring neither matches to the IPv4 address (32 bits) nor to IPv6 address (128bits), while the max 160bits can accommodate both IPv4 + IPv6 addresses. In the RAN3 specification no clear order was specified for 160 bits encoding 32 bits IPv4 +128 bits IPv6 or vice versa that is the cause of ambiguity in the specification. RAN3 acknowledged that specification is  not clear and subsequently based on the discussions RAN3 agreed during the RAN3#83 meeting that Transport Network Layer Address IE provides a single IP address, either IPv4 (32 bits) or IPv6 (128 bits) at a time but not both [3][4].
Currently, the SGW can indicate the GTPv2-C (29.274) F-TEID IE as both IPv4 and IPv6 addresses. Therefore, RAN3 agreement imposes the implicit requirement for the MME to choose the appropriate IP version in case both IPv4 and IPv6 addresses are signalled from the SGW. The issue was raised in the SA2 that on what criteria MME shall select the IP address for the user plane towards the eNB when both IPv4 and IPv6 addresses are signalled from the SGW.  As a result, SA2 send LS to RAN3 in [1] asking to re-evaluate the RAN3 current agreements. We believe that when RAN3 agreements were made on this topic SA2 context of discussion was not sufficiently considered hence we propose to re-visit the RAN3 agreements.
Proposal 1: RAN3 shall re-discuss the current agreement that only one IP address is signalled to the eNB in the S1AP message even though SGW has signalled both v4 and v6 address.

Technically, MME can choose the IP address type if both IPv4 and IPv6 addresses are signalled from the SGW based on certain intelligence (e.g by looking at the S1-MME IP version as mentioned in [1]).  On the other hand, it seems more natural for eNB to select the IP version since S1-U tunnel actually terminates between the SGW and eNB so eNB seems to be the correct node to select the IP address version for S1-U tunnel. 
The situation gets complicated in the case of HeNB-GW deployments with HeNB-GW deployed as C Plane concentrator only, i.e. S1-U is directly established between the SGW and HeNB. In this case, using the IP version of the S1-MME interface between MME and HeNB GW as criteria to determine the IP version of S1-U plane would not be sufficient since the IP versions of S1-MME interface between MME – HeNB GW and HeNB-GW-HeNB interfaces could be potentially different.

The table below analyses two approaches, i.e. IP address type selection in the MME versus eNB.
	Criteria
	Option 1: MME selects the IP address type
	Option 2: eNB selects the IP address type

	C/U plane separation
	According to [1], it is expected to specify that MME will select the IP version using the IP version on the S1-MME interface. Such assumption violates the basic principle of C/U Plane separation. (
	Though it is likely that C/U Plane IP version would be same in most of the cases, such assumption may not be true in all the cases. eNB selection of IP version keeps the C/U Plane separation principle intact. (

	Deployment flexibility
	The solution would not work in the Mixed HeNBs deployments with HeNB-GW, particularly when HeNB-GW acts as only C Plane concentrator. Essentially, the solution restricts the operator flexibility to do gradual upgrade of IPv4 to IPv6 network. (
	The solution provides flexibility for the Mixed HeNBs deployments via a HeNB-GW. It is expected operators would like to migrate from IPv4 o IPv6 gradually and this approach provides such flexibility. (

	Protocol Impacts
	No protocol impacts. (
	There would be stage-2 and potentially stage3 impacts based on the accepted solution at RAN3. (


Table 1 Comparison of IP address Type selection alternatives
The above analysis shows the Option 2 provides more flexibility for deployments and so the protocol impacts are worth considering in order providing such flexibility. Hence it is proposed to adopt Option 2.
Proposal 2: RAN3 shall agree that eNB selects the IP address type when both IPv4 and IPv6 addresses are signalled.
If proposal 2 is agreeable, then we need to specify the protocol changes required so that eNB can receive both IPv4 and IPv6 addresses. There are two options to realise this in the S1AP TS 36.413/X2AP 36.423 specifications.

Option 1: Semantic description Transport Layer Address IE (1..160 bitstring) describes presence order of IPv4 and IPv6 addresses, e.g IPv4 (32 bits) followed by IPv6 (128 bits).
Option 2: Introduce second optional Transport Layer Address to allow the possibility of having both an IPv4 address and an IPv6 address.
Both options are workable and we don’t have very strong opinion on either solution. However, we have slight preference of Option 2 as the solution looks cleaner and avoids any potential backward compatibility issue. We would be happy to provide the corresponding CRs based on the RAN3 agreements.
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Proposals
Proposal 1: RAN3 shall re-discuss the current agreement that only one IP address is signalled to the eNB in the S1AP message even though SGW has signalled both v4 and v6 address.
Proposal 2: RAN3 shall agree that eNB selects the IP address type when both IPv4 and IPv6 addresses are signalled.
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