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1. Introduction

In order to start up the discussion on the contents of TS 36.411, this document proposes some text to be included into the TS.
2. Discussion
2.1. S1 layer 1 Reference model
To make it clear on how the S1 layer 1 requirements are to be applied on eNodeB and the MME/UPE and to clarify the relationship to an intermediate transport network (if present), it is proposed to introduce a reference model of S1 layer 1.
--- START TEXT PROPOSAL FOR SECTION 4 ---
The main functions of Layer 1 are summarized in the following:

-     Interface to physical medium;

-     Frame delineation;

-     Line clock extraction capability;

-     Layer 1 alarms extraction and generation;

-     Transmission quality control.

The following figure is used as a reference model for Layer 1 S1 interface.
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Figure 1:  S1 reference model

The S1 interface between eNB and MME/UPE may use direct transmission or may use an intermediate transport network for end-to-end transfer of S1 PDUs.  

An intermediate transport network may provide services using the same physical layer technique as the S1 connections. In other cases the intermediate transport network does not use the same physical layer technique as the S1 connections but provides services on higher layers.

--- END TEXT PROPOSAL FOR SECTION 4 ---
2.2. Services provided by Layer 1
It is proposed to specify three services that layer 1 provides to layer 2, and at the same time leave an option for other alternative services.
--- START TEXT PROPOSAL FOR SECTION 5 ---

The physical layer provides services to the upper layer via a Physical Service Access Point (PHY-SAP). This specification defines three options for the physical layer of S1. 

5.1
IP / PPP transport over PDH/SDH

In this option the layer 2 protocol that interfaces to the PHY-SAP is PPP with HDLC like framing [IETF RFC 1662, PPP in HDLC-like Framing]. Different PPP protocol extensions are also allowed as PPP Multilink Protocol [IETF RFC 1990, The PPP Multilink Protocol (MP)]. The framing of PPP frames may be octet-stuffed synchronous or bit-stuffed, see [IETF RFC 1662, PPP in HDLC-like Framing] chapter 4 and 5. For the physical layer see section 7.1.
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Figure 2: SAP between Physical Layer and PPP Layer

PPP presents an octet interface to the physical layer over PHY-SAP. PPP Multilink Protocol [IETF RFC 1990, The PPP Multilink Protocol (MP)] is useful for multiple physical links. 

In octet-stuffed synchronous mode, PPP requires octet alignment from the physical layer. (The octet-stuffed asynchronous mode is not used). 

5.2
IP over Ethernet

In this option the layer 2 protocol that interfaces to the PHY-SAP is the 802.3 Medium Access Control (MAC) protocol of 802.3 [IEEE Std 802.3 -2005]. The physical layer is any of the 802.3 standards listed in section 7.2.
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Figure 3: SAP between Physical Layer MAC Layer

The PHY-SDU over the PHY-SAP contains one 802.3 MAC frame as defined in IEEE 802.3 [IEEE Std 802.3 -2005] received or to be transferred over the physical medium. Link Aggregation Protocol [IEEE Std 802.3 -2005] is useful for multiple physical links. The Reconciliation Sublayer isolates the MAC layer from the specific Ethernet PHY implementation.

5.3
IP / ATM over PDH/SDH

This service is used when IP datagrams are to be sent over an ATM network. This feature may be used in migration cases. 

For ATM, layer 1 reference configuration shall be according to ITU-T Recommendation I.432.1 [ITU-T Recommendation I.432.1 (8/96)].

The physical layer is divided into:

-
Physical Media Dependent (PMD) sublayer, according to section 7.1
-
Transmission Convergence (TC) sublayer defined according to ITU-T Recommendation I.432.1 [ITU-T Recommendation I.432.1 (8/96)].

The physical layer shall provide services to the upper layer via the Physical Service Access Point (PHY-SAP) according to ITU-T I.361 [ITU-T Recommendation I.361 (11/95)], as described in the following figure:
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Figure 4: SAP between Physical Layer and ATM Layer

The PHY-SDU over the PHY-SAP contains one ATM cell as defined in ITU-T I.361 [ITU-T Recommendation I.361 (11/95)] received or to be transferred over the physical medium. The Transmission Convergence Sublayer (TC) [ITU-T Recommendation I.432.1 (8/96)] adapts the physical layer to ATM.

IMA [ATM Forum AF-PHY-0086.001 (2/99)] is useful for multiple physical links. 

5.4 
Other transport services

The support of any suitable physical layer 1 technique - like point-to-point or point-to-multipoint techniques shall not be prevented. These techniques may give other services to the higher layers. Note that there are no restrictions on the Intermediate Transport Network besides the requirements in section 6.
--- END TEXT PROPOSAL FOR SECTION 5 ---

2.3. Requirements on Layer 1

It is proposed to introduce two subsections to section 6, one specifying the common requirements on S1 layer 1 and one specifying the common requirements on the intermediate transport network. Section 7 is proposed to contain specific requirements on layer 1 in three sub clauses.
--- START TEXT PROPOSAL FOR SECTION 6 ---

This section puts common requirements on the S1 Layer 1 services and interfaces to be supported by the eNB and MME/UPE nodes and some basic requirements on the intermediate transport networks.
6.1
Common Requirements on S1

6.2
Common Requirements on Intermediate Transport Network

--- END TEXT PROPOSAL FOR SECTION 6 ---
--- START TEXT PROPOSAL FOR SECTION 7 ---
This section puts specific requirements on the S1 Layer 1 interface to be supported by the eNB and MME/UPE nodes.
7.1
Layer 1 PDH/SDH
7.2
Ethernet

7.3
Others
--- END TEXT PROPOSAL FOR SECTION 7 ---

3. Proposal
It is proposed to agree to the above text proposals and incorporate them into the next version of TS 36.411.
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