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1
Introduction

This document discusses impacts of the EPC structure on specification aspects of the S1 interface.

2
Discussion

2.1
Reflecting possible MME-UPE deployment scenarios

SA2 took the following working assumption:

The S1 reference point shall enable MME and UPE separation and also deployment of a combined MME and UPE solution.
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Figure 2.1-1. S1 reference point deployment options.

As depicted in Figure 2.1-1, the S1 interface definition should therefore enable both

-
separation of S1 into two reference points, one between eNodeB and MME (S1MME) and one between eNodeB and UPE (S1UPE)

and
-
an easy combination / integration of S1MME and S1UPE into a single reference point for both, interface definition and node implementation.

(
Consequently, interface options, reflecting e.g. optimisation for one S1 interface function / elementary procedure only, should be avoided, keeping the overall system design in mind.

(
RAN WG3 should further aim at specifying a single S1 Application Part, supported by an appropriate S1 signalling transport, applicable for both, separate or combined deployments.

2.2
Summary of open points for functional split between MME and UPE

The functional distribution between MME and UPE is still undecided in SA2, the following figure 2.2-1 tries to summarise the options currently under debate. The “big open questions” are listed and references to the relevant papers are given where those are reflected in more detail are given.

Aspects which have an impact on the S1 interface/protocol definition and on E-UTRAN functionality needs to be investigated. 
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Figure 2.2-1. Logical Architecture & open questions wrt functional allocation.

2.3
General depiction of a distributed S1 Application Part

Assuming an “arbitrary” distribution of S1 protocol functions between S1 towards MME (“S1MME”) and S1 towards UPE (S1UPE) – omitting discussions on pro’s and con’s of the functional distribution along the open points listed in section 2.1 – results in a protocol architecture where processing of the EPC-side S1 Application Part is distributed between MME and UPE. Processing of the E-UTRAN-side S1 Application part is performed entirely in the eNodeB.

This is depicted in Figure 2.3-1:
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Figure 2.3-1. Distributed S1 Application Part.

Figure 2.3-1 tries to depict an example for a separated S1 interface, showing protocol respectively UE  context instances, taking into account a reasonable functional split between MME and UPE which has the shown impact on S1 Application part split between MME und UPE.

-
Assuming a distributed S1 Application Part requires separate signalling transport connections. The corresponding signalling transport protocol terminations are hinted as “S1UPE(orMME) (SCTP)” circles in Figure 2.3-1.

Note:
S10 interface details are completely omitted

-
As explained above, all logical entities contain S1 Application Part (“eRANAP”) protocol instances, one per RRC/S1-connected UE. While “eRANAP-eNB” protocol entity covers all the protocol functions necessary on the E-UTRAN side, “eRANAP” in MME and UPE is split according to the necessary tasks.

-
eRANAP-MME contains functions like Paging, NAS transport for UEs in IDLE and ACTIVE like TAU, TMSI Reallocation, etc., Initial Connection Setup (“Initial UE message”), etc. LCS related protocol functions are likely to be part of S1MME as well.

-
eRANAP-UPE in Figure 2.3-1 contains functions like SAE Access Bearer Control, it could aso contain Path Switch and RRC key handling, etc. 

Note:
“Bearer Contexts” have been shown in the MME as well, which reflects current discussions on the functional split.

-
all eRANAP protocol machines are served by an eRANAP instance handler, distributing S1 messages either to UE contexts (shown) or to common S1 protocol function processes (not shown) Those common S1 protocol function processes (e.g. “S1 reset”, “overload”, etc.) would need to be instanced per S1 reference point.

-
for MBMS, a separate S1 control interface is currently under discussion and therefore not shown.

-
Figure 2.3-1 shows also the MME containing MM-Contexts, which depicts direct MME-UE communication enabled by NAS transport functions via eRANAP and RRC.

2.4
Consequences for S1 signalling transport

Dependent on further discussions on the EPC structure, eRANAP protocol functions in the EPC may be either located

-
in both, the MME and the UPE, utilising a logically split signalling transport connection towards MME and UPE (Option 1 in Figure 2.4-1).

-
entirely in the single combined MME/UPE without the necessity to logically split the signalling transport connection towards MME and UPE (Option 2 in Figure 2-4.1).

-
entirely in the MME, i.e. a signalling transport connection is necessary for S1 signalling only between eNodeB and MME (Option 3 in Figure 2.4-1). From an S1 C-plane point of view, transition between separated and combined scenarios is straight forward for option 3.

The feasibility of all options is generally assumed and is further developed in contributions [R3-1816 and R3-061817] etc.
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Figure 2.4-1. Signalling Transport Consequences.

3
Conclusion

This paper very briefly developed an important aspects of the relation between EPC definition and the S1 interface definition.

It is proposed to agree on the principles in section 2.1.

It is further proposed to capture the discussions in section 2 in R3-018.
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