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1. Introduction

At the RAN3 #55bis meeting a text proposal was submitted in [3]. It was moved to email discussion. There were very little discussion in the email discussion and no agreement could be reached. This document is based on the previous text proposal in [3]. It has taken into account the comments received during the email discussion. Finally some more detailed text proposals are added for sections 6, 7 and 8.

The ambition has been to provide a complete text proposal covering all sections in the TS. It is clearly based upon [1]. Some small restructuring compared to [1] has been made in order to make the TS more clear and readable. The level of detail is proposed to be similar to the one for the ATM option in [1]. 
2. Discussion
2.1. References

The following references are proposed to be added to the ones already in the TS 36.411.
--- START TEXT PROPOSAL FOR SECTION 2 ---
[1]
ITU-T Recommendation I.432.2 (8/96): "ISDN User-Network interfaces, Layer 1 Recommendations, 155 520 kbit/s and 622 080 kbit/s operation".

[2]
ITU-T Recommendation I.432.3 (8/96): "ISDN User-Network interfaces, Layer 1 Recommendations, 1544 kbit/s and 2048 kbit/s operation".

[3]
ITU-T Recommendation G.703 (10/98): "Physical/electrical characteristics of hierarchical digital interfaces".

[4]
ITU-T Recommendation G.704 (10/98): "Synchronous frame structures used at 1544, 6312, 2048, 8448 and 44 736 kbit/s hierarchical levels".

[5]
ITU-T Recommendation G.957 (7/95): "Optical interfaces for equipments and systems relating to the synchronous digital hierarchy".

[6]
ITU-T Recommendation I.432.1 (8/96): "ISDN User-Network interfaces, Layer 1 Recommendations, General characteristics".

[7]
ITU-T Recommendation G.823 (3/93): "The control of jitter and wander within digital networks which are based on the 2048 kbit/s hierarchy".

[8]
ITU-T Recommendation G.824 (3/93): "The control of jitter and wander within digital networks which are based on the 1544 kbit/s hierarchy".

[9]
ITU-T Recommendation G.825 (3/93): "The control of jitter and wander within digital networks which are based on the synchronous digital hierarchy (SDH)".

[10]
ITU-T Recommendation G.826 (8/96): "Error performance parameters and objectives for international, constant bit rate digital paths at or above the primary rate".

[11]
ITU-T Recommendation I.361 (11/95): "B-ISDN ATM layer specification".

[12]
ATM Forum AF-PHY-0016.000 (9/94): "DS1 Physical Layer Specification".

[13]
ATM Forum AF-PHY-0064.000 (9/96): "E1 Physical Layer Interface Specification".

[14]
ATM Forum AF-PHY-0086.001 (2/99): "Inverse Multiplexing for ATM (IMA) Specification Version 1.1".

[15]
ITU-T Recommendation G.751 (11/88): "Digital multiplex equipments operating at the third order bit rate of 34 368 kbit/s and the fourth order bit rate of 139 264 kbit/s and using positive justification".

[16]
ITU-T Recommendation G.811 (2/97): "Timing Characteristics of Primary Reference Clocks".

[17]
ITU-T Recommendation G 991.2 [17] Single-pair high-speed digital subscriber line (SHDSL) transceivers

[18] 
IETF RFC 1662, PPP in HDLC-like Framing  

[19]
IETF RFC 1990, The PPP Multilink Protocol (MP)

[20] 
IEEE Std 802.3 -2005 IEEE standards for Local and metropolitan networks: Carrier sense multiple access with collision detection (CSMA/CD) access method and physical layer specifications.  (Ethernet PHY and MAC). 

[21] 
ANSI T1E1.4/2001-174 G.SHDSL  

[22]
IEEE Std 1588-2002. Standard for a Precision Clock Synchronization Protocol for Networked Measurement and Control Systems 

--- END TEXT PROPOSAL FOR SECTION 2 ---
2.2. Abbreviations

The following abbreviations are proposed to be added into section 3:

--- START TEXT PROPOSAL FOR SECTION 3 ---
ATM
Asynchronous Transfer Mode

BER
Bit Error Rate
eNB
Evolved Node B

GW
Gateway
IMA
Inverse Multiplexing on ATM

IP
Internet Protocol

MME
Mobility Management Entity
PDH
Plesiochronous Digital Hierarchy

PHY
Physical

PMD
Physical Media Dependent

PPP
Point to Point Protocol
S1
eNB to MME/SAE-GW interface

SAE
System Architecture Evolution
SAP
Service Access Point

SDH
Synchronous Digital Hierarchy

SDU
Service Data Unit

TC
Transmission Convergence
--- END TEXT PROPOSAL FOR SECTION 3 ---
2.3. 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/SAE GW and to clarify the relationship to an intermediate transport network (if present), it is proposed to introduce a reference model of S1 layer 1. Compared with [3] UPE has been changed to SAE GW.
--- 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/SAE GW 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 ---
2.4. Services provided by Layer 1
It is proposed to specify the three most common services that layer 1 provides to layer 2, and at the same time leave an option for other alternative services. It is foreseen that the IP/ATM option will be common in migration scenarios. The IP/PPP option as well as the IP/Ethernet option are foreseen to become common in more mature LTE networks.
Compared with [3] there are some textual changes to make it clearer and more readable.
--- 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

The layer 2 protocol that interfaces to the PHY-SAP is PPP with HDLC like framing [18]. Different PPP protocol extensions are also allowed as PPP Mulitlink Protocol [19]. The framing of PPP frames may be octet- stuffed synchronous or bit-stuffed, see [18] chapter 4 and 5. For the physical layer see section 7.1 below. For details about layer 2, see [4].
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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 [19] is useful if multiple physical links are used and is optional. 

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

The layer 2 protocol that interfaces to the PHY-SAP is the 802.3 Medium Access Control (MAC) protocol of 802.3 [20]. The physical layer is any of the 802.3 specifications see section 7.2. 


[image: image3]
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 [20] received or to be transferred over the physical medium. Link Aggregation Protocol [20] is needed if multiple physical links are used and is optional. 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 [6].

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 [6].

The physical layer shall provide services to the upper layer via the Physical Service Access Point (PHY-SAP) according to ITU-T I.361 [11], 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 [9] received or to be transferred over the physical medium. The Transmission Convergence Sublayer (TC) [14] adapts the physical layer to ATM.

IMA [14] is useful if multiple physical links are used and is optional. 

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 ---
2.5. Requirements on Layer 1

It is proposed to introduce two subsections to section 6, one specifying the requirements on full duplex and one specifying the requirements for transport of time synchronization protocol. Compared with [3] there are no requirements on the Intermediate Transport Network. They were removed as a consequence of the comments received during the email discussion.

Section 7 is proposed to contain specific requirements on layer 1 in three sub clauses.
--- START TEXT PROPOSAL FOR SECTION 6 ---
This specification puts requirements on the S1 Layer 1 services and interfaces to be supported by the eNB and MME/SAE-GW nodes. 
6.1
Requirement on Full duplex

Layer 1 is required to provide a full duplex circuit supporting transfer. For PPP this is required by [18]. For ATM transporting IP over AAL5 this is required by ITU-T Rec. I.361 [11].

6.2
Requirements for transport of network time synchronization protocol  

It is an option to perform network time synchronization of eNodeB by means of a network time synchronization protocol, e.g. IEEE 1588 [22], using S1 Layer 1 services for PDU transport.

If this option is used, S1 Layer 1 is required to provide a two-way connection between eNodeB and its timing reference node where the difference between propagation delays in the two directions is less than TBD. (possibly different requirements depending on whether MBMS, SFN mode, is  to be supported by the eNodeB or not.) 

--- END TEXT PROPOSAL FOR SECTION 6 ---
--- START TEXT PROPOSAL FOR SECTION 7 ---
There are three options for Layer 1, PDH/SDH, Ethernet and Others.
7.1
Layer 1 PDH/SDH

7.1.1
Specific requirements on layer 1 PDH/SDH

-  Services provided to the upper layer shall be independent from the used underlying PDH/SDH technology.

-  The jitter and wander performance requirements on the interface shall be in accordance with either Reference [7], [8] or [9], whichever is applicable.

-  Transmission quality control shall be provided according to ITU-T Recommendation G.826 [10].

-  It is recommended to use S1 Layer 1 services for distribution of an accurate frequency reference to eNodeB. When this option is used, Layer 1 is recommended to supply a traceable synchronization reference according to ITU-T Rec. G.811 [16].
7.1.2
Layer 1 PDH/SDH specifications
The PDH/SDH option shall comply with at least one of the following standards:

-
ETSI STM-4 (622 Mb/s) interface according to I.432.2 [1] with optical S-4.1 interface according to G.957 [5].

-
SONET STS-12c (622 Mb/s) interface according to ANSI, T1.105-1995 with optical multimode.

-
SONET STS-3c (155 Mb/s) interface according to ANSI, T1.105-1995 with optical multimode.

-
ETSI STM-1 (155 Mb/s) interface according to I.432.2 [1] with electrical interface (CMI) to G.703 [3].

-
ETSI STM-1 (155 Mb/s) interface according to I.432.2 [1] with optical S-1.1 interface according to G.957 [5].

- 
ITU STS-1 (51 Mb/s) interface according to ANSI, T1.105-1995 with electrical interface.

- 
ITU STM-0 (51 Mb/s) interface according to ETSI/TTC with electrical interface.

- 
ITU STM-0 (51 Mb/s) interface according to ETSI/TTC with optical S-1.1 interface according G.957 [5].

-
J2, 6.3 Mb/s interface according to Japanese standard JT-G.703 [3] and JT-G.704 [4] (75 Ohm).
NOTE:
J2 requires that the ATM cells be mapped into the physical layer according to HEC based mapping in G.804.

-
E2, 8Mb/s according to ETSI/ITU G.703 [3] and G.704 [4] (75 Ohm).

-
E3, 34 Mb/s interface according to ETSI/ITU G.751 [15] (75 Ohm).

-
T3, 45 Mb/s interface according to ANSI/ITU G.703 [3] and G.704 [4] (75 Ohm).

-
E1, 2Mb/s interface balanced 120 Ohm symmetrical according to ETS 300 420, ITU-T G.704 [4] and TBR 013 (G.703) [3], and AF-PHY-0064.000 [13]

-
E1, 2Mb/s according to ETSI/ITU G.703 [3] and G.704 [4] (75 Ohm), and AF-PHY-0064.000 [13].

-
J1, 1.5 Mb/s interface according to Jt-431-a (100 Ohm).

-
J1, 1.5 Mb/s interface according to JT-G.703 [3] and JT-G.704 [4] (110 Ohm).

-
T1, 1.5 Mb/s interface according to AF-PHY-0016.000 [10] and ANSI/ITU G.703 [3] and G.704 [4] (100 Ohm).

-
SHDSL interface according to ITU-T G 991.2 [17]

-
SHDSL interface according to ANSI T1E1.4/2001-174 G.SHDSL  [21]
7.2
Ethernet

7.2.1
Specific requirements on layer 1 Ethernet

- Services provided to the upper layer shall be independent from the used underlying Ethernet technology.

- Transmission quality control shall be provided according to 802.3 layer management.

7.2.2
Layer 1 Ethernet specifications

The Ethernet option shall comply with at least one of the following standards:

-
IEEE 802.3-2005 specifications [20]: 

-
100-BASE-T4 
4 pairs cable, section 23 

-
100-BASE-TX 
2 pairs twisted pair cable, section 25

-
100-BASE-FX 
2 optical fibres, section 26

-
100-BASE-T2
2 pairs cable, section 32

-
1000-BASE-LX  
Long laser wavelength, section 38

-
1000-BASE-SX 
Short laser wavelength, section 38

-
1000-BASE-CX 
Short haul copper, section 39

-
1000-BASE-T 
4 pair copper, section 40

-
10G-BASE

Any 10 Gb/s Ethernet

7.3
Others

The support of any suitable physical layer 1 technique - like point-to-point or point-to-multipoint techniques shall not be prevented.

--- END TEXT PROPOSAL FOR SECTION 7 ---
2.6. Interface to Management Plane
It is proposed to reuse the text from [1] for section 8.
--- START TEXT PROPOSAL FOR SECTION 8 ---
The description of the interface towards Management Plane is out of scope of this document, anyhow at least the following O&M functions should be foreseen:

-
Performance Monitoring Functions;

-
Alarm Status Reporting Functions;

-
Synchronisation Source Management.

--- END TEXT PROPOSAL FOR SECTION 8 ---
3. Proposal
It is proposed to agree to the above text proposals and incorporate them into the next version of TS 36.411.
4. References
[1]
3GPP TS 25.411 v7.0.0 

[2]
R3-070039, TS 36.411 v0.0.1 Evolved Universal Terrestrial Access Network (E-UTRAN); S1 Layer 1
[3]
R3-070550, “Text Proposal for 36.411”, Huawei

[4]
R3-070762, “List of topics/issues for TS 36.411/36.421”, Huawei
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