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1   Introduction
As the result of discussion, the architectures of Alt 4 are shown in following figures.
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Figure 1: C-plane architecture alternative 4
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Figure 2: U-plane architecture alternative 4

From the perspective of protocol stacks, the one of main differences among Alt4 and other architectures is that: 
NO TNL (Transport network layer) defined over Un interface.

In order to clarify such difference, in this contribution, we discuss the necessity of introducing TNL over Un to support UE UP/CP data transmission. The analysis proposed in this document is based on functionalities that TNL shall provide to UP/CP data transport and overhead. 
2   Necessity of new transport over Un
2.1   C-Plane analysis
1.
Services Expected from Signalling transport
According to section 6 in [1], Signalling Transport shall provide two services: 
-
In sequence delivery of S1AP messages.

-
S1AP shall be notified if the signalling connection breaks.
In the Un interface, current RLC mechanisms for SRB can be used to well guarantee the in sequence delivery, and RRC is also a connection-oriented protocol which is in charge of SRB management and detect/recovery from radio link failure. Therefore other additional transport layers like SCTP are not only a redundancy for signaling transmission over Un, but will also cause some unnecessary overheads.
More specifically, according to Section 4.1 of [2], that S1 signalling bearer provides the following functions. Our analysis can be seen after the items respectively:

-
Provision of reliable transfer of S1-AP message

HARQ/ARQ provided by MAC/RLC layers can well support the reliable and in-sequence signalling transmission without duplicates. So SCTP/IP that has the same role is not needed over Un.

-
Provision of networking and routing function

Firstly, TREE topology is applied in the air interface (only one Hop in current assumption), and S1AP messages from EPC can be sent to SRB(s) over Un that implicitly associate to the proper RN by DeNB.  Therefore no need TNL for routing issues. 

-
Provision of redundancy in the signalling network

TREE topology is applied in the air interface, so it is not needed for this function over Un.
-
Support of load sharing (FFS)

TREE topology is applied in the air interface and only one Hop in current assumption, so it is not needed for this function over Un.
-
Support of dynamic S1-MME configuration (FFS)

When Relay acts as a cell under donor-eNB, from MME PoV (Alt 4), S1 terminates at donor-eNB and S1-MME dynamic configuration can reuse the functions in donor-eNB.

-
Support for flow control and overload protection

When S1 terminates at donor-eNB, from MME PoV (Alt 4), flow control and overload protection in S1 bearer can reuse the current mechanisms. In Un interface, the flow control and overload protection can be achieved by RRM functions resident in RN/DeNB, e.g. DeNB and RN can control the traffic flow by scheduling the corresponding radio bearers in AS. Hence no TNL needed.
2.
Overhead

If TNL is introduced in CP, since SCTP is a reliable transport protocol, some additional overhead is needed to ensure the payload data is transmitted in sequence and without loss. Considering one SCTP packet shall include SCTP common header (12 BYTE) and SCTP data chunk header (16 BYTE) in every transmission packet, and SACK chunk(at least 16 BYTE) in some transmission packets, it will bring considerable header cost over Un (at lease 28 BYTE). 
Furthermore, in general, the size of S1AP/X2AP message is usually not very big, e.g., LOCATION REPORT (only 28 BYTE), so the transmission efficiency is considerably decreased. 
Conclusion 1: There is no need to have TNL SCTP, in Un for control plane transport. 

2.2   U-Plane analysis
1.
Services Expected for data transport 
S1 data transport as defined in [3], the transport layer for data streams over S1-U is an IP based Transport plus GTP-U protocol, and shall be used over the S1 interface toward the EPC. The path protocol used shall be UDP.
As we know, GTP-U data transport provides the following functions:

-
Tunnelling and Transfer of user data.

-
Delivery of user data in sequence.

In Alt 4, UE EPS bearers are all 1-to-1 mapped to a separate Un DRB, hence Un DRBs can provide the data transmission with the granularity of UE EPS bearer. Besides, RLC entity of Un DRB can provide the in-sequence delivery of data as well.

Moreover, in Un interface, the flow control and overload protection can be achieved by RRM functions resident in RN/DeNB, e.g. DeNB and RN can control the traffic flow by scheduling the corresponding EPS bearers in AS. Hence no TNL needed either.
2.
Overhead 
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	PT
	(*)
	E
	S
	PN

	2
	
	Message Type

	3
	
	Length (1st Octet)

	4
	
	Length (2nd Octet)

	5
	
	Tunnel Endpoint Identifier (1st Octet)

	6
	
	Tunnel Endpoint Identifier (2nd Octet)

	7
	
	Tunnel Endpoint Identifier (3rd Octet)

	8
	
	Tunnel Endpoint Identifier (4th Octet)

	9
	
	Sequence Number (1st Octet)1) 4) 

	10
	
	Sequence Number (2nd Octet)1) 4)

	11
	
	N-PDU Number2) 4)

	12
	
	Next Extension Header Type3) 4)


Similar, if TNL is introduced in UP, as seen in the table [4], GTP-U header will cause at least 10 BYTEs overhead along with UDP/IP header in each packet, and current PDCP ROHC profile can not support such combination either.

UE Bearer could be identified and mapped in Layer2.

Conclusion 2: There is no need to have TNL UDP/IP, in Un for user plane transport. 
3   Conclusion and proposal
According to the analysis above, we can see that Un SRB/DRB are fully capable of supporting Signalling/Data transport over Un interface. And since TNL is terminated at Donor-eNB, there is null overhead caused by S1 required TNL in Un and no new ROHC profile needed for PDCP compression either. 
Hence we made following proposal.

Proposal 1: SCTP over Un is not needed which will introduce some additional overhead, the SRB in Un can provide the expected service for upper layer.

Proposal 2: GTP-U over Un is not needed which will introduce some additional overhead, the DRB in Un can provide the expected service for upper layer.
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3GPP


_1310202674.vsd
NAS


RRC


PDCP


RLC


MAC


PHY


PDCP


RLC


MAC


PHY


PDCP


RLC


MAC


PHY


PDCP


RLC


MAC


PHY


SCTP


IP


L2


L1


NAS


S1AP


SCTP


IP


L2


L1


UE


RN


Donor eNB


MME


RRC


RRC


RRC


S1AP


S1AP


S1AP



_1310202718.vsd
UDP/TCP


IP


PDCP


RLC


MAC


PHY


PDCP


RLC


MAC


PHY


PDCP


RLC


MAC


PHY


PDCP


RLC


MAC


PHY


GTP-U


UDP/IP


L2


L1


GTP-U


UDP/IP


L2


L1


UE


RN


Donor eNB


S-GW


APP



