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1.	Introduction
[bookmark: _Hlk7783986]CT4 has received a LS from SA2 in C4-192020[1] on EPS architecture supporting RACS, where SA2 has requested to get CT4's preference on the UCMF-MME interface, among different alternatives as below:
· UCMF as specified for 5GS is used in EPS and interfacing MME in the same way as AMF in 5GS, i.e. using SBI;
· UCMF functionality entity as specified for 5GS (possibly named UCME in EPS architecture) interfacing MME using EPS legacy type interface/protocol;
· UCMF, as specified for 5GS, interfaces MME via a RACS-IWF using SBI UCMF to RACS-IWF and EPS legacy type interface RACS-IWF to MME. 

2.	Discussion
2.1	Architecture requirements:

SA2 has performed a study on optimisations on UE radio capability signalling (captured in TR 23.743), where 3 different key issues were identified and concluded, and part of normative requirement has been agreed at last SA2 meeting (S2-1904478) as copied below:

Key Issue #1: How are the UE Radio Capabilities identified?
The UE Radio Capability ID is a short pointer with format defined in TS 23.003 [19] that is used to uniquely identify a set of UE Radio Capabilities. The UE Radio Capability ID is assigned either by the serving PLMN or by the UE manufacturer, as follows:
[bookmark: _Hlk4929841]- 	Manufacturer-assigned: The UE Radio Capability ID may be assigned by the UE manufacturer in which case it is accompanied with the UE manufacturer information (e.g. TAC field in the PEI). In this case, the UE Radio Capability ID uniquely identifies a set of UE Radio Capabilities for this manufacturer, and together with this UE manufacturer information uniquely identify this set of UE Radio Capabilities in any PLMN.
-	PLMN-assigned: If a manufacturer-assigned UE Radio Capability ID is not used by the UE or the serving network, or it is not recognised by the serving PLMN UCMF, the UCMF may allocate UE Radio Capability IDs for the UE corresponding to different sets of UE Radio capabilities the PLMN may receive from the UE at different times. In this case, the UE Radio Capability IDs the UE receives are applicable to the serving PLMN and uniquely identify the corresponding sets of UE Radio Capabilities in this PLMN. 
The type of UE Radio Capability ID (Manufacturer-assigned or PLMN-assigned) is distinguished when a UE Radio Capability ID is signalled.

Key Issue #2: Where are the UE radio capabilities stored?
The UCMF is used for storage of dictionary entries corresponding to either PLMN-assigned or Manufacturer-assigned UE Radio Capability IDs. 

For PLMN-assigned UE Radio Capability ID the UCMF also is the function that assigns the UE Radio Capability ID values to the UE.

In a PLMN that supports both EPS and 5GS and both are RACS capable, the UCMF is common to both EPS and 5GS.
Key Issue #3: How are the UE radio capabilities managed?
The UE Radio Capability ID is an alternative to the signalling of the radio capabilities container over the radio interface, within NG-RAN, from NG-RAN to E-UTRAN, from AMF to NG-RAN and between CN nodes supporting RACS.

An AMF which supports RACS will retrieve the UE Radio Capability ID.

An AMF which supports RACS shall store such UE Radio Capability ID mapping at least for all the UEs that it serves that have a UE Radio Capability ID assigned. 

The NG-RAN performs local caching of the UE Radio Access Capabilities for the UE Radio Capability IDs for the UEs it is serving, and potentially for other UE Radio Capability IDs according to suitable local policies. 

When the NG-RAN needs to retrieve the mapping of a UE Radio Capability ID to the corresponding UE Radio Capability information, it queries the AMF using N2 signalling defined in 3GPP TS 38.413 [34].

When the AMF retrieves the UE Radio Capability Information it provides it to UCMF in order to obtain a mapping of a UE Radio Capability ID to the corresponding UE Radio Capability information.

A network may utilise the PLMN-assigned UE Radio Capability ID, without involving the UE, e.g. for use with legacy UEs.

Provisioning of Manufacturer-assigned UE Radio Capability ID entries in the UCMF is performed from an AF that interacts with the UCMF either directly or via the NEF (or via Network Management) using a procedure defined in TS 23.502 [3].




Figure 1: 5GS RACS architecture

In RACS 5GS a new network function, UCMF, is introduced for handling UE Radio Capability IDs and the corresponding UE capability information. UCMF interacts with AMF using Namf/Nucmf. The UCMF can be provisioned with Manufacturer specific UE Capability ID/UE capability information from an AF, optionally via NEF. For PLMN-assigned UE Capability ID, the UCMF is provisioned via the MME/AMF – UCMF interface.



Figure 2. EPS RACS architecture

The main interworking between the AMF/MME and the UCMF:

· If the UE doesn't provide any PLMN-assigned nor Manufacturer-assigned UE Radio Capability ID, the AMF/MME need retrieve UE Radio Capability Information from RAN and provide it to the UCMF, to get a PLMN-assigned UE Radio Capability ID and store it in the UE context;

· [bookmark: _GoBack]If the UE provides only Manufacturer-assigned UE Radio Capability ID, and if the AMF/MME has no such mapping between UE Radio Capability ID and UE Radio Capability Information, need provide Manufacturer-assigned UE Radio Capability ID to the UCMF, to get the corresponding UE radio capabilities information, and provide it to the RAN and store the UE Radio Capability ID in the UE context;

· If the UE provides PLMN-assigned UE Radio Capability ID, and if the AMF/MME has no such mapping between UE Radio Capability ID and UE Radio Capability Information, it shall retrieve such mapping information from the UCMF;

2.2	Considerations:

[bookmark: OLE_LINK36][bookmark: OLE_LINK37]The first alternative "UCMF as specified for 5GS is used in EPS and interfacing MME in the same way as AMF in 5GS, i.e. using SBI" requires the legacy entity, e.g. the MME, to upgrade to support HTTP protocol, this is against the basic principle in 3GPP, i.e. when introducing a new feature, especially a new network entity, it should be introduced in the way with least impact on the existing network entities; the legacy node shall not be required to support new protocol to communicate with new entities to get new feature/function, otherwise, there is a big risk to break the network down if the legacy entities are forced to make such big upgrade on huge number of existing network entities.

In addition, EPS RACS is supposed to be deployable independently of 5G, and for a EPS only operator to be forced to introduce SBI support is not reasonable at all.

The second and third alternative are two variants of the same alternative, i.e. the new UCMF shall be able to communicate with the legacy EPC entities, either directly if the UCMF supports legacy protocol, or indirectly via a protocol converter, e.g. RACS-IWF, as shown below.

It is not convinced to open up another internal interface and introduce a new network entity (as highlighted in red) between 5G UCMF and RACS-IWF, just to enable to communicate the legacy entity, e.g. the MME, introducing such new entity i.e. adding one more extra hop in the communication path, always leads additional latency, error scenarios, OPEX. 
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2.3. 	Selecting a legacy protocol 

Based on above discussion, it seems Alternative B should be the preference, i.e. the UCMF shall support a legacy protocol to be able to communicate with the legacy entities in EPC.

In the EPS RACS architecture, both the MME and SCEF are the legacy entities, however, the SCEF has already supported HTTP protocol, so an SCEF to consume UCMF NF service should be feasible.

The MME supports 3GPP specific protocols, e.g. NAS, GTPv2, which are based on Type Length Variable (TLV) syntax, and Diameter protocol. 

So, the legacy protocol that the UCMF need to support should be either a 3GPP specific protocol, which can be based on TLV syntax, or a Diameter protocol.

The following is the comparison between a new Diameter application and a new 3GPP specific protocol based on the TLV syntax: 

-	New Diameter application
	Pros:
Already used in several MME/SGSN reference points (S6a/S6d, SLg…)
Well-known protocol, with lots of experience in CT4 in the development of new Diameter applications.
	Cons:
Not suited, semantically, to the functionality required by RACS, it is not related to UE.  Diameter is essentially an AAA protocol, UE-centric.
Extensibility rules prevent the addition of new commands in future releases of existing applications; this restriction results, in many cases, in overloading existing commands with new functionality not related to the original intent of the command, something that is considered a sub-optimal design practice.
The limitation in the base protocol to establish just one transport connection between peers makes it cumbersome to share the incoming load in a server.
-	SCTP/TCP/UDP (transport) + TLV /ASN.1(application syntax)
	Pros:
Already used in several MME/SGSN reference points, using either ASN.1 (e.g. S1-AP, SLs, SBc) or TLV (e.g. NAS, SGs, Nq/Nq') as syntax for the application layer;
The application layer is semantically neutral since it is defined directly on top of the transport layer, and such application is fully specified by 3GPP and easier to be extended;
Any number of transport connections can be established between peers, if needed, when SCTP or TCP is used;
No transport connection so it is more flexible for the server to share the load between different transport end-points when UDP is used;
Cons:
not identified.
-	Extension of GTPv2-C (as over UDP)
	Pros:
Already used in several MME/SGSN reference points (e.g. S4/S11, S10/N26, Sv)
There is no transport connection so it is more flexible for the server to share the load between different transport end-points
Cons:
Not suited, semantically, to the functionality required by RACS. The GTPv2 is essentially a network- based mobility protocol with focus on management of PDN connections/UEs.
Size limitation to 64K.
Considering the UCMF will support TCP (for SBI) while the MME has no TCP supported; and SCTP is usually considered be too complex for HTTP based Network Function. A UDP based protocol is preferred as it is very simple to implement, and also considering the interwork (signalling procedures) between the UCMF and the MME, a flexible application syntax (e.g. based TLV) would be preferred.

4. Conclusion
· It is proposed to reply SA2 that CT4 prefer the alternative B, i.e. UCMF functionality entity as specified for 5GS (possibly named UCME in EPS architecture) interfacing MME shall use EPS legacy type interface/protocol;
· it is proposed to agree to use UDP as the transport protocol for S17 reference points (between UCMF and MME), and to specify an application (S17-AP) on top of UDP using a TLV (Type, Length, Value) syntax for the definition of the different message types and information elements.
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