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Introduction

CR 23.401 #3273 rev1 (S2-174758) requires the possibility for operators to select specific SGWs and PGWs for UE supporting dual connectivity with NR, e.g. due to requirements of higher bitrates etc. To do so, the UE signals its support of dual connectivity with NR in NAS signalling to the MME and SGSN. This helps the MME and SGSN in selecting a SGW and PGW that is appropriate for this purpose.

NOTE:
The above requirements for the SGSN is to allow the selection of an SGW and PGW optimized for NR when the UE establishes first the PDN connection via GERAN/UTRAN, before moving to E-UTRAN. CT1 agreed CR 24.008 #3071 (C1-173525) to signal the new NR capability in NAS signalling to an SGSN. 
CR 23.214 #0047 rev2 (S2-176163) further requires the ability to use the UE's NR capabilities to select the SGW-U and PGW-U.

The corresponding stage 3 changes need to be specified by CT4.

Discussion

CR 23.401 #3273 defines the following requirements:

4.3.8.1
PDN GW selection function (3GPP accesses)

The PDN GW selection function allocates a PDN GW that shall provide the PDN connectivity for the 3GPP access. The function uses subscriber information provided by the HSS and possibly additional criteria such as SIPTO/LIPA support per APN configured in the SGSN/MME, support for 5GC NAS, UE support for dual connectivity with NR, CIoT EPS optimisation(s) impacting PDN GW e.g. Non-IP support, NB-IoT RAT support (for generation of accounting information), etc.
[…]

4.3.8.2
Serving GW selection function

[…]

 Other criteria for Serving GW selection should include load balancing between Serving GWs, UE support for dual connectivity with NR, CIoT EPS optimisation(s) impacting Serving GW e.g. Non-IP support, NB-IoT RAT support (for generation of accounting information), etc.
[…]

CR 23.214 #0047 defines the following requirements: 

5.12
User Plane function selection

5.12.1
General


[…]
The exact set of parameters used for the selection mechanism is deployment specific and controlled by the operator configuration, e.g. UE capabilities such as the UE support for dual connectivity with NR, and, the UE’s location information may be used for selecting UP function in some deployments while may not be used in other deployments.
5.12.2
Selection of PGW-U

In order to allow the PGW-C to select a PGW-U according to above parameters:

-
the SGW-C shall provide the relevant UE’s capabilities when available (e.g. UE support for dual connectivity with NR) over the S5/S8 interface.

5.12.3
Selection of SGW-U

In order to allow the SGW-C to select a SGW-U according to the above parameters:

-
the MME/SGSN shall provide the location of the UE (i.e. ECGI, eNB or TAI for E-UTRAN, and RAI or RNC-ID for UTRAN), the APN (for selection of a combined SGW/PGW), relevant UE capabilities when available (e.g. UE support for dual connectivity with NR), and may provide the mapped UE Usage Type in the Create Session Request over the S11/S4 interface;

Besides, SGWs and PGWs supporting 5G New Radio via Dual Connectivity are also further impacted for the reporting of data usage over the Secondary RAT (SGW-C and PGW-C impacts only).

It is proposed to define similar solutions for selecting an SGW, PGW, SGW-U and PGW-U as designed for CIoT: 
· DCN based solution: by configuring a specific UE usage type for 5G in the MME/SGSN and provisioning SGW/PGW records in DNS with the corresponding UE usage type, like defined in subclause 5.9.1. of TS 29.303 for CIoT. 
Note that this solution does NOT require to support and use the DECOR solution apart from the DNS extensions for SGW/PGW selection, and does NOT require the user subscription to be provisioned with a UE Usage Type.
It is further proposed to standardize a UE Usage Type value for 5G, to support PGW selection in HR roaming scenarios. This value is not intended for setting the UE Usage type in users' subscriptions, but for provisioning the DNS records with a value that can be known also by the VPLMN.

· Alternative solution: 

· selecting a 5G capable SGW by adding a new "DCNR" (Dual Connectivity with NR) flag over S11/S4, like done for CIoT, see subclause 5.9.2 of TS 29.303; an SGW advertising support of DCNR would support high data rate and data usage reporting over the secondary RAT (NR).

· selecting a 5G capable PGW: the only available parameter is the APN. APNs for which 5G may be used should be associated to PGWs all supporting 5G. 

It is proposed to specify both solutions.
S11/S4 and S5/S8 protocol extensions are also required to allow an SGW-C and PGW-C to select a UP function optimized to support NR. It is proposed to define a new UP Function Selection Indication Flags IE, over these interfaces, with one DCNR flag indicating that it is desired to select a UP function optimized for NR, e.g. for UEs indicating support of dual connectivity with NR in NAS signalling to the MME/SGSN. The same information needs to be also passed over Gn/Gp interfaces to enable a PGW-C to select a PGW-U optimized for NR, for UEs establishing PDP contexts via a Gn SGSN.
Conclusion

It is proposed to 
1. enable an MME/SGSN to select an SGW and PGW based on the NR capabilities of the UE, using the DCN based solution or the alternative solution outlined in this discussion paper;

2. enable an SGW-C and PGW-C to select an SGW-U and PGW-U based on a new DCNR flag in GTP-C signalling over S11/S4, S5/S8 and Gn/Gp interfaces; 

3. standardize a UE usage type value to enable the selection of a PGW optimized for NR in HR scenarios. 
Corresponding CRs have been proposed for TS 29.303, TS 29.274, TS 29.244, TS 29.060 and TS 29.272. 
