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Abstract of the contribution: The paper discusses the handling of PDN GW selection in a roaming scenario with home routed traffic.
Introduction
In the LS from CT4 (C4-165320) one question is about the PDN GW selection in a roaming scenario with home routed traffic i.e. selection of PDN GW in the UEs HPLMN from a VPLMN. The solution specified in the rel-13 DECOR was to use the UE Usage Type in the DNS procedure. Stage 3 implemented this using a mapped UE Usage Type as specified in the sub-clause 5.8 of 3GPP TS 29.303 (rel-13):
“The UE usage type used during DNS procedure shall be the one mapped from the UE Usage Type received from the HSS as part of the subscription, based on the serving network operator configured policies and the UE related context information available at the serving network, e.g. information about roaming.” 

The selection of DCN is specified in clause 4.3.25.1 of 3GPP TS23.401 (rel.13): 
 “The serving network selects the DCN based on the operator configured (UE Usage Type to DCN) mapping, other locally configured operator's policies and the UE related context information available at the serving network, e.g. information about roaming. UEs with different UE Usage Type values may be served by the same DCN. Moreover, UEs that share the same UE Usage Type value may be served by different DCNs.”
As can be seen from above texts from stage 3 and stage 2 the mapped UE Usage Type is implicitly the same as the DCN ID introduced in rel-14 eDECOR.
The issue indicated in the LS and discussed in CT4 is a limitation when selecting the home PDN GW at initial Attach in a roaming case, in a mobility case moving from HPLMN to VPLMN is not an issue because in that case the PDN GW selected by HPLMN will still be used in the VPLMN. The limitation is that the VPLMN can only select a PDN GW in the HPLMN based on service type (i.e. subscribed UE Usage Type) but it may not select the same PDN GW that would be selected by the HPLMN for the specific DCN.
Solution
To resolve the limitation described, the VPLMN shall selected the same PDN GW that would have been selected if the UE attach to the home DCN. To manage this selection, the VPLMN needs to have additional information regarding the UE’s home DCN. 
In the rel-14 eDECOR it was introduced a DCN-ID to be used by the RAN to select the correct DCN for the UE. This DCN-ID is a per PLMN identity identifying the DCN in the specific PLMN. As also can be seen from the Introduction clause above the DCN-ID can in principle be used in the DNS procedure instead of the mapped UE Usage Type. 

A solution to resolve the above discussed limitation is for the VPLMN to use other HPLMN information to select the specific PDN GW in the HPLMN instead of using the subscribed UE Usage Type.

If rel-14 eDECOR is supported the DNS procedure for PDN GW selection could be performed as follows:

· In non-roaming scenario: DNS procedure uses the DCN-ID from the UE to select PDN GW, see figure 1. If no DCN-ID is provided the mapped UE Usage Type can be used. 
· In roaming scenario: DNS procedure uses the Home Routed DCN-ID (HR DCN-ID) to select the PDN-GW in the HPLMN. To avoid UE impacts the UEs HR DCN-ID is stored in the HSS same as the UE Usage Type and sent to MME/SGSN together with the UE Usage Type, see figure 2. If no HR DCN-ID is provided the mapped UE Usage Type can be used but gives the above discussed limitation.
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Figure 1: Example of attach in a non-roaming scenario
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Figure 2: Example of attach in a roaming scenario
Proposal

It is proposed from rel-14 in a network supporting UE assisted DCN selection to use DCN-ID for PDN GW (i.e. HR DCN-ID in a roaming scenario) selection as described above, see also CR to TS23.401 in S2-166412.  
The LS from CT4 contains also a question of the DCN-ID value range. The needed DCN-ID value range should be based on the following conditions:
· UE Usage Type has a value range of 0 – 256 of which 0 – 127 are for standardized values.

· Multiple DCNs can serve UEs with the same UE Usage Type.

· Both standardized and operator specific values for DCN-ID are possible.
· Except for the standardized DCN-IDs it is up to operator to define and structure the DCN-IDs

· In a scenario with DCNs per enterprises the DCN-ID needs to have a non-standardized value range greater than 256 i.e. a number of enterprises in acountry using DCNs.
Based on above a recommendation to CT4 is to select a value range for DCN-ID greater than the value range of UE Usage Type i.e. greater than 0 – 256.
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