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1   Introduction
According to the LS in [1], the MME will not select the IP address to be used over S1 when the MME receives two IP address from the serving GW. On the otherhand, only one IP address will be transmited over S1[2]. The problem still exist. The contribution discussed which network entity is more proper for the IP address selection. The DC and HeNB scenarios were analyzed as well.
2   Discussion
At the time of EPS bearer setup for a given UE, a Serving GW could send to MME both an IPv4 and IPv6 address to be used for the transport layer. If so, either MME or eNB should be involved to select one to be used over S1-U. The main problem for the MME selection:

· HeNB with HeNB GW deployment, UP is directly between HeNB and SGW. 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 especially for the residual case.
With above concern in mind, it is better to let the eNB to select the IP version used over S1-U.
Proposal 1: The MME forwards the TNL address from the SGW. It is the eNB to select the IP version over S1-U if two are received. SGW use the IP version received from the eNB in UL over S1.
2.1   HeNB scenario
Three cases need to be looked at for HeNB scenario:
Scenario 1): HeNB without HeNB GW deployment.

Scenario 2): HeNB with HeNB GW deployment, UP is directly between HeNB and SGW

Scenario 3): HeNB with HeNB GW deployment, UP is from SGW to HeNB GW then to HeNB (SGW<-> HeNB GW<-> HeNB)

For scenario 1) and scenario 2), there is no problem for HeNB selection. For scenario 3), when HeNB GW receives Initial Context Setup Request message from the MME in step 3 in Figure 1, the HeNB GW need to assign UL TEID and TNL between HeNB and HeNB GW and send it to HeNB in step 4. HeNB GW doesn’t know the IP version that will be selected by the HeNB until step 5. Therefore, HeNB selection for this case is not enough. 

Observation 1: HeNB selection is not enough for the case with HeNB GW deployment and HeNB GW terminate the UP with the HeNB and the SGW.
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Figure 1: Bearer Setup procedure in case of HeNB with HeNB GW deployment

Whether UP go through HeNB GW depending on if HeNB GW will assign UL/DL TEID and TNL address when HeNB GW receiving bearer setup related message e.g. Initial Context Setup or ERAB Setup. The HeNB GW can make such decision based on e.g. O&M configuration or its implementation.

If HeNB GW doesn’t terminate the UP, the HeNB GW can simply forward the TEID/TNL received from MME. Then If HeNB receives 2 IP address, the HeNB can select.

If HeNB GW terminates the UP, there are two approaches for the IP address selection:

Solution 1: HeNB GW decides the IP version used between HeNB GW and SGW and between HeNB GW and HeNB.

HeNB GW decides the IP version used between HeNB GW and SGW according to HeNB GW capability. HeNB GW selects the IP version between HeNB GW and HeNB according to the capability of the HeNB to which the UE connected and the HeNB GW. E.g. if HeNB only support IPv4 and HeNB GW support both, then HeNB GW select IPv4 and assign IPv4 TNL address. With this solution, the HeNB will receive only one IP address and no further selection is needed.
Solution 2: HeNB GW decides the IP version used between HeNB GW and SGW. HeNB selects the IP version used between HeNB GW and HeNB.
If HeNB GW receives two IP address from the MME and HeNB GW only support one, HeNB GW assign the corresponding IP addresses and send it to the HeNB in step 4. If HeNB GW supports both, the HeNB GW assigns two UL TNL addresses and sends it to the HeNB in step 4. Then it is the HeNB to select the IP version used between HeNB and HeNB GW. E.g. if HeNB select IPv4 and send it to HeNB GW in step 5, the HeNB GW will use the IPv4 address in UL as well. Between HeNB GW and MME, it is the HeNB GW to decide whether IPv4 or IPv6 will be used and assign the corresponding DL TNL address correspondingly.
Solution 1 has the selection function in one node. Solution 2 follows the same principle that the downstream node selects the IP version if the upstream node supports both. With Solution 2, the upstream node doesn’t need to know the capability of the downstream node. Solution 2 has slight benefits.
Proposal 2: For the scenario of HeNB with HeNB GW deployment and HeNB GW terminate the UP, HeNB GW select the IP version used between HeNB GW and SGW. HeNB GW may send two UL IP address to HeNB and HeNB decides the IP version used between HeNB and HeNB GW.
The corresponding CR is in [4].

2.2   DC scenario
In [3], the issue of IP selection for DC scenario was proposed. Whether MeNB or SeNB select the IP version is not clear. It is possible that MeNB support both IPv4 and IPv6 while SeNB only support e.g. IPv4, and vice versa. 
One alternative is to always let MeNB select the IP version according to the MeNB and/or SeNB capability. The MeNB can know the SeNB capability during X2 setup or by configuration. 

· For bearers in MeNB, it is the MeNB select the IP version.

· For split bearer, 
· the MeNB select the IP version used over S1 according to MeNB capability
· the MeNB select the IP version used over X2 taking MeNB and SeNB capability into account

· For SCG bearer, the MeNB select the IP version taking SeNB capability into account.

Considering SCG bearer is in SeNB, MeNB is not involved in the user plane transmission. Another alternative would be as follow:

· For bearers in MeNB, it is the MeNB select the IP version.

· For split bearer, the MeNB select the IP version over S1. The SeNB decides the IP version over X2 taking MeNB and SeNB capability into account. E.g. if MeNB support both, the MeNB assign two TNL addresses and send it to the SeNB, then SeNB selects the IP version over X2.
· For SCG bearer, the SeNB select the IP version taking its capability into account.
Alternative 2 follows the same principle that the downstream node selects the IP version if the upstream node supports both and the upstream node doesn’t need to know the capability of the downstream node. Alternative 2 has slight benefits.

Proposal 3: For the DC scenario:

·  For bearers in MeNB, it is the MeNB select the IP version over S1.

· For split bearer, the MeNB select the IP version over S1. The SeNB decides the IP version over X2 

· For SCG bearer, the SeNB select the IP version over S1.

The corresponding CR is in [5].
Proposal 4: Agree the CR in [4] and [5]. 
3   Conclusion
The paper discussed the IP version selection issue for each scenario including HeNB and DC. Based on the analysis, we propose to agree the following proposals. 
Proposal 1: The MME forwards the TNL address from the SGW. It is the eNB to select the IP version over S1-U if two are received. SGW use the IP version received from the eNB in UL over S1.
Proposal 2: For the scenario of HeNB with HeNB GW deployment and HeNB GW terminate the UP, HeNB GW select the IP version used between HeNB GW and SGW. HeNB GW may send two UL IP address to HeNB and HeNB decides the IP version used between HeNB and HeNB GW.

Proposal 3: For the DC scenario:

·  For bearers in MeNB, it is the MeNB select the IP version over S1.

· For split bearer, the MeNB select the IP version over S1. The SeNB decides the IP version over X2 

· For SCG bearer, the SeNB select the IP version over S1.

Proposal 4: Agree the CR in [4] and [5]. 
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