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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. 
In the below figures the DCN selection and GW selection is described as specified for rel-13 DÉCOR for the non-roaming (Figure 1) and the roaming (Figure 2) scenarios. 
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Figure 1: Rel-13 DECOR DCN selection and GW selection in a non-roaming scenario
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Figure 2: Rel-13 DECOR DCN selection and GW selection in a roaming scenario with home route traffic

Step 1 in figure 1 and 2:
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.”

Step 2 in figure 1 and figure 2 and step 3 in figure 1 is basically the same for selecting Serving GW and PDN GW:
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.”
Step 3 in figure 2 selection of PDN GW in the roaming scenario with home routed traffic it reads in the LS from CT4:

"CT4 understands that in DECOR, for a Home Routed scenario, the MME/SGSN should use the UE usage type as received from the HSS to select a PGW in the HPLMN for an inbound roamer. To serve those inbound roamers with an operator specific UE usage type in a desired DCN requires roaming agreement among operators, so that the MME/SGSN in the VPLMN is able to make a right DCN selection. Can SA2 confirm CT4's understanding?" 
It is assumed by CT4 that the subscribed UE Usage Type shall be used to select a PDN GW in HPLMN with home routed traffic i.e. the mapped UE Usage Type will not be used unless VPLMN has right information about which DCN/PDN GW in HPLMN should serve the UE through the roaming agreement. 
If only the subscribed UE Usage Type is used to select a PDN GW in the HPLMN, it is not possible to distinguish which PDN GW is the specific PDN GW for the UE i.e. any of the PDN GWs in the HPLMN supporting this UE Usage Type can be selected.
Solution

As can be seen from above the input (Subscribed UE Usage Type, operator policy and UE capability) to the DCN selection and for the mapped UE Usage Type is exactly the same. As the DCN associates the MME, Serving GW and PDN GW it would from rel-14 eDECOR be possible to use the DCN-ID which identifies the selected DCN as input to the DNS procedure, see step 2 and 3 in figure 3 and step 2 in figure 4.  As also is indicated in the LS from CT4, where it reads:

" For scenarios other than Home Routed, should the SGW/PGW selection should be done based only on the DCN-ID, which is mapped from the UE Usage Type?"
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Figure 3: Alternative Rel-14 Serving GW and PDN GW selection using DCN-ID in a non-roaming scenario

To solve the issue with selection of a specific PDN GW in the home route case additional information is needed from the HPLMN. A solution can be to have an additional subscription parameter in the HSS to be used by the VPLMN, see step 3 in figure 4. 
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Figure 4: Alternative rel-14 Serving GW and PDN GW selection in a roaming scenario with home routed traffic

In summary:
· DCN Selection performed as in existing rel-13 specification using subscribed UE Usage Type, operator policies and UE capabilities (step 1 in above figures).

· Serving GW selection can be done based on operator preferences, either as:
- 
Using existing solution with mapped UE Usage Type based on UE Usage Type, operator policies and UE capabilities (step 2 in figure 1 and figure 2), or

-
Using DCN-ID as resulting from the DCN selection procedure (step 2 in figure 3 and figure 4)

-
PDN GW selection can be done based on operator preferences:

-
Non-roaming: same solution as for Serving GW selection

-
Roaming: PDN GW is selected by using a new subscription parameter in the DNS procedure. If HPLMN or VPLMN not supports the new subscription parameter, the HPLMN will still be selected based on subscribed UE Usage Type (as in rel-13) and a dedicated PDN GW will not be possible to be selected. 
Proposal

It is proposed from rel-14 in a network supporting UE assisted DCN selection to use DCN-ID for Serving GW and PDN GW selection and for the home routed roaming case to use new subscription parameter for the PDN GW selection as described above, see also CR to TS23.401 in S2-17xxxx.  
The LS from CT4 contains also a question if the DCN-ID value range shall be greater than the value range of UE Usage Type and “What should be the proper range for DCN ID to cover the DCNs for all applicable scenarios?”. 
Applicable scenarios for DECOR is specified in 3GPP TS23.401 rel-13 as:

“There can be several motivations for deploying DCNs, e.g. to provide DCNs with specific characteristics/functions or scaling, to isolate specific UEs or subscribers (e.g. M2M subscribers, subscribers belonging to a specific enterprise or separate administrative domain, etc.).”
The needed DCN-ID value range should be based on the following considerations:
-
UE Usage Type has a value range of 0 – 255 of which 0 – 127 are for standardized values.

-
DCN selected based on UE Usage Type, operator policies, UE capability, etc.

-
The UEs with the same UE Usage Type may be served by different DCNs.
-
MMEGI (2 Octets) and SGSNGI (2 Octets) are identifying DCNs in the DCN reroute case 
-
Both standardized and operator specific values for DCN-ID are possible.
-
Except for the standardized DCN-IDs it is up to operator (or enterprises) to define and structure the DCN-IDs.
-
There could be a need to split the total range in sub ranges (possible to be administered by an enterprise) based on e.g. different type of enterprises. Due to the sub division the utilization becomes lower i.e. more values are needed.
-
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 a country using DCNs. A case can be that one DCN supports multiple enterprises but each enterprise has its own DCN-ID which points on the same DCN.
-
Making the DCN-ID value range too small can result in future limitation of operator business.   

-
Decommissioned DCN-IDs shall not be re-used until they have been in quarantine for a while
Based on above a recommendation to CT4 is to define a value range for DCN-ID greater than the value range of UE Usage Type i.e. greater than 0 – 255 and also related to the use of MMEGI/SGSNGI. 
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