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1 Purpose
The purpose of this paper is to show that the layers 1 and 2 shall not be specified. 

2 Introduction
IP is a layer 3 protocol which allows many different layer 2 protocols to be used between transport network elements. It might be looked at specifying the layers below IP to ensure interoperability between two UTRAN nodes when connecting them with a direct point-to-point connection (i.e. w/o intermediate equipment). Two scenarios are looked at: specifying the layer 2 only or specifying both layer1 & layer2. 

3 Standardizing the layer 2 only
It might be looked at specifying the layer 2 only to ensure interoperability between two UTRAN nodes when connecting them with a direct point-to-point connection (i.e. w/o intermediate equipment). 
There are two possibilities:

· a set of layer 2 is standardized: let say the list include both ATM and Frame relay. Then a RNC with Frame relay and a BTS with ATM are both compliant but it might not be easy for them to talk to eachother without any intermediate equipment !

· One layer 2 is standardized: it is not sufficient: an intermediate equipment is necessary for the layer 1 interworking unless specifying the layer 1.

This shows that standardizing the layer 2 below IP does not bring anything if layer 1 is not also specified (see below).

4 Advantages to standardize both layer 2 and layer 1
If a layer 1 and a layer 2 were standardized, some benefit in terms of integration could result. 

Indeed, the interworking is no longer to be tested  when interconnecting RNC and Node B by a direct point-to-point connection. 


[image: image1.wmf] 

Node B 

Switch

 

RNC

 

Layer2

 

Layer1

 

Layer2

 

Layer1

 


However, this advantage is not so strong :

Direct connection between RNC and node B does not represent a real operational configuration. Given the respective capacity of these two nodes, they will be interconnected by routers and switchs.

Even if integration tests can be assumed to have been completed by vendors in the point-to-point direct connection case, there still would be no absolute guarantee when interconnected through a network. For example, assume you connect using frame relay as layer 2 and E1 as layer 1, then the testing must be performed with some specific parameter tunings (e.g. in that case you need to set the CIR equal to 0). This does not reflect the connection to a FRAD where the CIR is defined against the Access Rate of the UNI interface.

5 Disadvantages to standardize both layer 2 & layer 1
It has been shown that specifying one layer 2 is interesting only if specifying at layer 1 as well.  There are two possible cases :

- you specify one layer 1:

Strong requirements would lay on the equipments and on the network design for the operators. Indeed, given the capacity of an RNC, it is likely that basic RNC configurations will be available with high bandwidth interfaces and using the appropriate technology (such as optical interfaces). To that perspective, many Node-B will basically have different interfaces such as  E1 or T1 with electrical interfaces. Mandating all BTSs be delivered with very high speed interfaces is unlikely and a not a cost-efficient expectation !

- you specify a set of layers 1 : 

Turning round the first case could lead to define a set of possible layer 1.  However, it has been shown through release 99 that standardizing the L1 does not bring much. For example, let say among the specified layer 1 is T1 and STM4. Therefore a node B implementing T1 and a RNC implementing STM4 are both compliant but would have difficulty to talk to eachother !

6 Summary

It has been shown that standardizing below IP can only bring something if both one layer 2 and one layer 1 are specified. In that case, the benefit could be a ready to use point-to-point direct connection between an RNC and a node B.

However, this benefit is weak and puts heavy requirements on the equipments for the vendor and on the network design and cost for the operator, which is highly undesirable.

7 Proposal

It is proposed to include the paragraphs 3, 4 and 5 in the study area of section 3.4 on L1&L2 independence (section 3.4.2) of the TR 25.933 [1].

It is also proposed that the following statement is being captured in the agreement subsection 3.4.3 of section 3.4 of the TR 25.933 [1] :

”The layers below IP shall remain unspecified because it  brings more disadvantage than advantage. The selection of the L1 and L2 shall be a network implementation architecture decision”. 
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9 Abbreviations

ATM: Asynchronous Transfer Mode

CIR: Committed Information Rate

FRAD: Frame Relay Access Device

IP: Internet Protocol

RNC: Radio Network Controller

STM: Synchronous Transfer Mode

UNI: User to Network Interface
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