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1	Introduction

The SA plenary agreed WID for EPC support for E-UTRAN URLLC in SP-170811 contains the following two objectives:

Utilise CUPS architecture and specify EPC functionality in the following areas:
a) 	Documentation of new QCI(s) to support URLLC services (e.g. using section 7.2 of TS 22.261 as examples) that are not covered by QCIs added as part of the EDCE5 work (e.g. add QCIs for the reliability aspects).
b) 	Aim to use APN to select SGW-C, PGW-C, and S/PGW-C but then review and if necessary improve SGW-U, PDN-GW-U and S/PGW-U selection procedures (and, if necessary, relevant interfaces) to enable the placement of the user plane functions at suitable locations for low latency service 

This document discusses the second of these objectives.


2	Status of CT 4 work on UPF selection for EDCE5-CT work item

The Chairman’s notes from end of CT 4 meeting #80 in October in Kochi indicate that the following documents are agreed by CT 4:

	
	
	C4-175350
	CR 0033 29.244 Rel-15 SGWPGW selection for NR
	Huawei
	Agreed

	
	
	C4-175351
	CR 0104 29.303 Rel-15 SGWPGW selection for NR
	Huawei
	Agreed

	
	
	C4-175352
	CR 0482 23.003 Rel-15 SGWPGW selection for NR
	Huawei
	Agreed



These documents are attached: they seem to primarily address the use of the UE’s “NR capable” indication to help select suitable (e.g. high data rate) UPF(s) and their SGW-C, PGW-C.



3	Default or Dedicated Bearers for ultra-low latency?

From SA2 work under the EDCE5 WID on the proposed new QCIs for ‘ultra-low latency communication with normal reliability’ (see e.g. the outgoing LS in S2-178150), it seems clear that all of the low latency QCIs are likely to require non-trivial admission control by the RAN. Then, in line with Release 8 decisions to not allow GBR bearers to be default bearers, it seems reasonable to assume that the ULLC and URLLC bearers should normally be dedicated bearers. However, this does not mean that they should be banned from being used by default bearers.

Proposal 1: solutions in EPS_URLLC are focused on ultra-low latency bearers being dedicated bearers. 

In EPS, dedicated bearers are always associated with a default bearer, and, it is the establishment of the default bearer that determines the location of the PGW (or PGW-U and its UPF).

This is the case even when using the procedures of Annex F of TS 23.401 for activation of dedicated bearers during the activation of the default bearer (as the selection of the PGW happens before the PGW or MME will know about the need to support an ultra-low latency bearer).

4	Use of APN for selection of low latency UPF during default bearer activation

One mechanism for selection of appropriate UPF locations is by using APNs to identify that the PDN connection may have the future need for low latency dedicated bearer support. This requires the DNS that supports the MME’s and PGW-C’s enquiries to be configured to return a suitable PGW / PGW-U address based on the APN.

For low latency services, there is a need to locate the UPF at an appropriate (e.g. relatively short) distance from the RAN. This implies the use of cell ID in the selection of the PGW-U. However, TS 29.303 section 5.11 “Procedures for Discovering and Selecting PGW-U” does not mention the use of Cell ID or other location information (see attached C4-175351). But EPS and CUPS (e.g. TS 23.214 section 5.12.4) supports the use of combined S/PGWs and S/PGW-Us, and, section 5.10 of 29.303 (DNS) supports the use of Cell ID to locate the SGW-U. 

Hence using a combined S/PGW-C and S/PGW-U along with an “APName for low latency” and UE location information could support appropriate UPF selection.


From TS 23.214, section 5.12.4:

[bookmark: _Toc485031879]“5.12.4	Selection of a combined SGW/PGW-U
A combined SGW/PGW-C selects the SGW-U and PGW-U as defined respectively in clauses 5.12.3 and 5.12.4, with the following addition:

-	The SGW-C determines that it is a combined SGW/PGW-C entity the same way as in the non-split case;
-	The combined SGW/PGW-C may optimize UP function selection by selecting the best couple of SGW-U and PGW-U for the requested APN, among all candidate couples of (SGW-U, PGW-U), instead of selecting independently the SGW-U first and then the PGW-U (which may result in selecting non-co-located SGW-U and PGW-U).”

From TS 29.303 section 5.10:

“5.10 Procedures for Discovering and Selecting an SGW-U
These procedures shall be employed when an SGW-U needs to be selected by an SGW-C and the SGW-C supports the UP selection function based on DNS specified in Annex B.2.6 of 3GPP TS 29.244 [26]. 

Operators shall provision, for each TAI/eNodeB-ID/RAI/RNC-ID value in their network, NAPTR records under the TAI/eNodeB-ID/RAI/RNC-ID FQDN corresponding to each UP function serving as an SGW-U with the following "Service Parameters": 

"x-3gpp-upf:x-sxa"

where additional "Service Parameters" may be included optionally.”


Observation 1: In conjunction with the use of combined S/PGW and S/PGW-U, the APN and Cell ID can be used to select a combined S/PGW-U close to the RAN.

While this technique may be acceptable for relatively stationary devices in the “factory automation” family of QCIs, it has some significant disadvantages for the “very low latency eMBB” QCI which could be potentially added to any (or every) QCI 6/8/9 default bearer (for a fraction of the default bearer’s life).

Proposal 2: solution(s) are needed to support low latency eMBB dedicated bearers without requiring all QCI 6/8/9 PDN GWs to be very close to the RAN for all users.

5	Use of CUPS architecture to support ‘low latency breakout’ only
when low latency dedicated bearers are activated

Ultra low latency dedicated bearers could be added to any typical default bearer (e.g. QCI 8/9) for many UEs. However the operator may not wish to provision all of their PGW-U capacity close to the edge of the network and the operator may wish to only add ‘low latency UPFs’ “on demand”. With small additions, the PCC and CUPS architecture can support this.

One solution to the issue of not knowing which QCI 6/8/9 default bearers will have “low latency eMBB” dedicated bearers added to them, is to use a combined S/PGW-C but use CUPS functionality to instantiate a ‘breakout UPF’ for the low latency dedicated bearer only when that bearer is activated. The ‘breakout UPF’ would be an additional S/PGW-U inserted on the user plane path between RAN and the original S/PGW-U.

The key components for this seem to be already available in the PCC and CUPS architectures (the Scope section of TS 29.244 indicates support for multiple interface configurations on a node (e.g. for LI), and section 7.1 of TS 29.244 indicates that much of the functionality is generic for the SGW/PGW/TDF across Sxa/b/c respectively). 

It is assumed here that the “breakout UPF” would support S/PGW-U functionality and indicate the relevant UP Function Features (section 8.2.2 of TS 29.244) at Sx Association (section 5.8.1 of TS 29.244).

At the S/PGW-C, the stimulus for the addition of the “breakout UPF” would typically come from the PCRF, when the PCRF signals the need to activate a low latency QCI, e.g. using a PCRF initiated, TS 23.203 “IP‑CAN Session Modification” procedure as described in section 7.4.2 of TS 23.203, with the PCC rules (clause 4.3.1 of TS 29.212) indicating the QCI and the Redirection Information (clause 5.3.82 of TS 29.212). 

This PCRF action would typically be preceded by some traffic detection notification from either a TDF or the PCEF (c.f. section 4.5 of TS 23.203).

Along with internal logic in the S/PGW-C, some additions to the CUPS architecture are probably needed, e.g.

a) Text may be needed in TS 23.214 and TS 29.244 to indicate that a combined S/PGW-C may need to instantiate an additional S/PGW-U in series with the existing one when e.g. QCI 80 (low latency eMBB) is activated.
b) At dedicated bearer activation, the S/PGW-C would need to check whether, and where, a local breakout UPF should be inserted. This could be done by a 29.303 DNS enquiry, with the enquiry carrying the QCI and current cell ID as parameters.

Proposal 3: specifications are updated to cover bullets a and b, above


6	Summary
It is requested that the three proposals above are reviewed and agreed, and that the related CR to TS 23.214 in S2-178735 is reviewed and agreed.

