SA WG2 Temporary Document

Page 4

3GPP SA WG2 Meeting #132
S2-1903178
Xi’An, P.R.China, 8-12 April, 2019

Source:
Ericsson 
Title:
Introduction of RACS in EPS
Document for:
Approval

Agenda Item:
6.28
Work Item / Release:
RACS/Rel-16
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1. Introduction
It has been agreed that support for RACS will be introduced in EPS as part of the normative work. Details of an EPS solution have not been discussed in the RACS study phase, so the intention of this paper is to bring up some key issues for EPS RACS so that some basic agreements can be made before normative CRs are provided.
2. Discussion
2.1 General
In the RACS WI approved in March SA, the scope of the feature includes both 5GS and EPS. In the study phase of RACS all discussion, analysis and decisions were done for 5GS and details for EPS were left for the normative phase. As there are architecture differences, some aspects need to be considered when deciding details on an EPS RACS solution.
The RACS WID does not differ between 5GS and EPS in the justification and objective and it is reasonable to assume that similar goals for improvement exist in both 5GS and EPS. There is no significant difference in the baseline systems for UE Radio Capabilities (size, frequency of OTA signalling, structure) handling that would imply principal differences in RACS functional requirements. The gains of the RACS optimization is assumed to of the same magnitude for both 5GS and EPS.
Proposal 1: It is proposed to specify EPS RACS supporting corresponding functionality as for 5GS RACS.

For 5GS and EPS there are several deployment scenarios possible, from EPS/LTE to 5GS/NR with several combinations of “mixed” CN and radio technologies. As gains of RACS can be assumed at least as great for EPS as for 5GS it is reasonable to specify RACS for EPS in way that it is available also for EPS network deployments without any dependencies to RACS for 5GS. Also interworking using RACS should be considered but it is proposed that RACS is introduced in 3GPP specification in a way that RACS for 5GS and EPS can be implemented and deployed separately, i.e. RACS for EPS is fully specified in the EPS versions of applicable TSes.
Proposal 2: It is proposed to specify EPS RACS in 3GPP TSes so that RACS can be implemented and deployed for EPS and 5GS independently.
2.3 EPS RACS architecture

Given the proposal to specify a fully functional RACS for EPS within EPS TSes, an architecture supporting EPS RACS should based on existing EPS architecture, extended to support new functional requirements. Based on conclusions for 5GS RACS and impacted/added system functions, the corresponding EPS architecture can be specified. As RACS is implemented in the V-PLMN part of the network in the roaming scenario, the corresponding functions-entities are easily identified. It is therefore proposed to introduce EPS RACS using the following architecture:
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Proposal 3: It is proposed to specify EPS using an architecture aligned to legacy EPS architecture.

2.4 EPS RACS entities

To specify RACS for EPS it is proposed to transpose the functions used in 5GS RACS to EPS entities. The mapping is quite straight-forward as the functions used in 5GS RACS have corresponding EPS entities. The exception is the newly added UCMF network function to store UE Capability ID mappings to UE Radio Capabilities and to allocate new UE Capability IDs in case of PLMN allocated functionality. For this function it can be considered to use the same function in EPS as will be defined for 5GS, or to define a new corresponding EPS entity. To maintain the separation between 5GS and EPS it is proposed to update EPS specification with a new entity, UCME, to implement the UCMF function in 5GS for EPS.
	5GS Network function
	EPS entity

	AMF
	MME

	NG-RAN/RAN
	E-UTRAN/RAN

	UCMF
	UCME

	UE
	UE


At specification of 5GS PWS there was a comparable case of a network entity/function with the same/similar functionality for both EPS and 5GS, the CBC/CBCF, where the function corresponding to CBC in EPS was introduced as CBCF in 5GS.
In networks deploying RACS for both 5GS and EPS, a valid implementation/deployment option is to use a combined UCME/UCMF to serve both systems.

Proposal 4: It is proposed to use entities for EPS RACS as the corresponding 5GS network entities/network functions. A new UCME entity corresponding to the 5GS UCMF is defined for EPS.
2.5 EPS RACS interfaces and protocols
EPS interfaces and protocols to be updated with new RACS supporting procedures and signalling are in most cases obvious when using the 5GS RACS conclusions, e.g. EPS NAS needs to be updated according to 5GS NAS updates and S1-AP needs to be updated according to NG-AP updates (pending RAN3 agreement). 
A difference in EPS compared to 5GS is for the S10 vs N14, where inter-AMF signalling supports transfer of stored UE Radio Capabilities for individual UEs whereas this is not supported inter-MME via S10. As the need for inter-AMF signalling of UE Radio Capabilities has not been specified yet or whether this signalling should be done via UCMF, it is still open what the S10 impact will be.
The main SA2 decision for EPS RACS interfaces is for the interface between MME and UCME where options are to use a legacy type of interface or SBI.

In line with previous proposals and maintain EPS supporting RACS in line with existing EPS specification a legacy type interface should be used. This way the overhead of introducing SBI support in EPS and MME can be avoided. There are different protocols that could be used for such new interface, but this should be left for CT4 stage 3 work. Additionally, an external interface/API for external configuration of the UCME (via AS/SCEF/O&M) needs to be defined by CT3, and this corresponds to the work needed for the same purpose to UCMF.
It should also be noted that in the case of 5GS PWS, a new SBI (N50) was introduced for AMF-CBCF communication, corresponding to SBc interface between MME and CBC in EPS.
Proposal 5: It is proposed to enhance existing EPS interfaces to support RACS signalling and procedures when possible. For the MME-UCME interface and external configuration of UCME, new EPS interfaces need to be specified and the protocol decisions are to be taken by CT3 and CT4.
2.6 5GS EPS RACS interworking

Furthermore, given the system requirements of 5GS-EPS interworking, it should also be assumed that EPS and 5GS based networks supporting RACS need to support interworking. The details on IWK is still to be determined, but impact to existing EPS interfaces should be avoided, i.e. N10 impact should be avoided or minimized.

Proposal 6: It is proposed to specify optional support for EPS-5GS RACS interworking.

An IWK related impact is the possible need for interoperation between UCMF and UCME. This aspect is not directly related to the individual UE mobility between EPS and 5GS but related to how RACS information applicable in both EPS and 5GS is shared between UCMF and UCME. Possible options include:

a) Specification of UCMF- UCME interface

b) Unspecified UCMF-UCME interface, i.e. co-location or combination of UCMF and UCME

c) Specification of IWF, e.g. between UCMF and MME.

It is proposed to leave interworking between UCMF function for 5GS and UCME entity unspecified and use UCMF/UCME terminology in 3GPP TSes when needed.
Proposal 7: It is proposed to leave interworking between UCMF function for 5GS and UCME entity unspecified and use UCMF/UCME terminology when needed.

2. Proposal 
It is proposed to agree on the following proposals for specification of EPS RACS:
Proposal 1: It is proposed to specify EPS RACS supporting corresponding functionality as for 5GS RACS.

Proposal 2: It is proposed to specify EPS RACS in 3GPP TSes so that RACS can be implemented and deployed for EPS and 5GS independently.

Proposal 3: It is proposed to specify EPS using an architecture aligned to legacy EPS architecture.

Proposal 4: It is proposed to use entities for EPS RACS as the corresponding 5GS network entities/network functions. A new UCME entity corresponding to the 5GS UCMF is defined for EPS.

Proposal 5: It is proposed to enhance existing EPS interfaces to support RACS signalling and procedures when possible. For the MME-UCME interface and external configuration of UCME, new EPS interfaces need to be specified and the protocol decisions are to be taken by CT3 and CT4.

Proposal 6: It is proposed to specify optional support for EPS-5GS RACS interworking.

Proposal 7: It is proposed to leave interworking between UCMF function for 5GS and UCME entity unspecified and use UCMF/UCME terminology when needed.
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