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1.
Introduction

During RAN#32, the WI on Long Term Evolution has been agreed. The RAN working groups were tasked to review the work item building blocks, and provide the consolidated output to RAN#33. In RAN WG3 in particular, there was some discussion regarding multi-vendor interoperability, and it was agreed to add the sentence: “RAN3 shall ensure multi-vendor inter-operability on eUTRAN interfaces”.

The aim of this contribution is to discuss some more details of what we would like TSG RAN to consider when facilitating a multi-vendor eUTRAN.

2.
Scope of multi-vendor RAN

Whilst it is clear that RAN WG3 will work on ensuring that the S1 and X2 interfaces are well-specified from a protocol viewpoint, there are other aspects that, if not considered from the start of the Work Item, may make a multi-vendor network commercially unattractive. 

2.1
RRM optimisation

2.1.1
Issue

One of the issues here is the RRM control. In moving the full RRM control down to the Node B, we now have the situation where the serving eNode B will change every time that the UE changes eNode B. In a single vendor environment, this should not cause a problem as the same parameters and handover algorithm can be used in all eNode Bs to ensure that ping-pong handovers do not occur between the eNode Bs. However in a multi-vendor environment, where there is a risk that different decision making processes and/or parameters will be used in two vendors’ eNode Bs, it is not so easy for the operator to guarantee that they can set the parameters to prevent ping-pong while maintaining optimal radio performance. 
Note that in the case where a frequency re-use of 1 is used (the most likely deployment scenario from what has been discussed in RAN WG1 today), an optimal handover handling is important to reduce interference in the system and to optimise the cell edge throughputs. In the inter-frequency case, this is less of an issue.

The issue here is that a sub-optimal system performance would not count favourably when considering multi-vendor RAN.

2.1.2
Possible solutions

Some potential solutions are:

· Specify a 3GPP handover algorithm (in a similar manner to the example algorithm in GSM TS 45.008 (formerly TS 05.08)) that can be used in a multi-vendor environment

· Define an API (application programming interface) so that the operator can input a common algorithm into all eNode Bs and be confident that the eNode B will be able to work with this algorithm.

· Define enough of the handover algorithm to enable the ping-pong handovers not to occur, but also to be able to handover at the optimum point.

We do not yet have a preference on the solution by which this issue could be solved. However, we do have a strong requirement that multi-vendor interoperability can be achieved without compromises on performance.

2.2
Testing of internal eUTRAN interfaces

For the UTRAN system there is no 3GPP-based method of performing testing for the Iu/Iur/Iub interfaces. This is largely left to the discretion of network vendors to perform interoperability testing and resolve any issues. We would like to raise the possibility of defining interoperability tests on S1 and X2 interfaces within 3GPP, as this may simplify the approach of interoperability testing, and allow eNode B manufacturers to independently test their products against something that has been agreed and maintained by all network vendors/operators. 

3.
Proposal

We request that in the feature level WID there is a clear statement that interoperability shall be ensured, and that system performance in a multi-vendor environment shall not be compromised.

We would also like TSG RAN to continue the discussion on specifying tests for the S1 and X2 interfaces (and to identify which WG is responsible for this).

4.
Proposed changes

------------------------------------------------------------------------------------------------------------------------------------------------

Work Item Description

Title: 3G Long Term Evolution

1

3GPP Work Area

	X
	Radio Access

	X
	Core Network

	
	Services


2

Linked work items


3G Long Term Evolution: Physical Layer


3G Long Term Evolution: Radio Interface Layer 2 and 3 Protocol Aspects


3G Long Term Evolution: eUTRAN interfaces

3G Long Term Evolution: RF Radio Transmission/ Reception, System Performance Requirements and Conformance Testing

· 3G Long Term Evolution: – Terminal Conformance Test Specifications 
· System Architecture Evolution 
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Justification

In RAN#26, a study item on “Evolved UTRA and UTRAN” was approved. The aim of the study was to develop a framework for the evolution of the 3GPP radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology.
Since RAN#26, the work plan and many requirements of Evolved UTRA and UTRAN were agreed by RAN WGs. RAN WG1, WG2, WG3 and WG4 have studied possible features and techniques extensively to meet the requirements and agreed system concepts were evaluated. The evaluation results in the WGs showed that the agreed system concepts can meet most of requirements and no significant issue was identified in terms of feasibility. In RAN#32, it was agreed to move to Work item phase according to these study results and agreed work plan. 

It is proposed that work from now on will continue both on stage 2 to be completed by March-07, and the stage 3 work, to be completed by September-07. 
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Objective

The technical objective of this work item is to ensure evolution of 3GPP radio interface and radio network architecture meets the requirements agreed during the study item phase for Evolved UTRA and UTRAN. The objective of the work is to specify OFDM based downlink operation and SC-FDMA based uplink operation for the Evolved UTRA. The scope of the work covers both FDD and TDD modes of operation. 
Further the scope includes the necessary protocol support within the framework of the functional split agreed for evolved UTRAN during the study item phase, i.e. RRC and outer ARQ terminated in the base station; and header compression, user plane security and NAS control plane security terminating in the access gateway. 

Requirements defined during the study phase need to be taken into account, including improved performance, system and device complexity as well as the reduced cost for the operator. It is also needed to review some of the requirements based on increased understanding in the feasibility study phase. Work should continue to enhance the performance beyond that demonstrated in the during the feasibility study phase.

The Evolved UTRAN shall be specified such that operation in a multi-vendor environment does not cause system performance to drop below the top-end performance requirements from TR25.913. In particular, a 3GPP mechanism shall be defined to allow optimal UE and radio resource handling during handover between eNode Bs of different vendors.
In detail, the work item will consist of a stage 2 functional specification on RAN solutions, and stage 3 work to develop needed specifications in each of the RAN WG’s. Each WG shall define the necessary stage 3 specification structures to be used.
· For radio interface physical layer, the feature includes:
· Physical channels and mapping of transport channels

· Channel coding and physical channel mapping
· MIMO and transmit diversity
· MBMS functionality in physical layer 
· Physical layer procedures
· Physical layer measurements

· UE physical layer capabilities

· For radio interface layer 2 and 3:

· Radio interface protocol architectures
· MAC, RLC, PDCP and RRC protocols
· Mobility solution based on hard handovers with downlink data forwarding between base stations

· UE capabilities

· For Radio Network interfaces:

· Control plane protocols

· User plane protocols 

· For radio transmission and reception: 

· UE radio transmission and reception
· Base Station radio transmission and reception
· Base Station and UE conformance testing
· Requirements for support of Radio Resource Management
· Selection of necessary combinations of bandwidth and frequency band to be standardised and the priority of the work.
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Service Aspects


None

6

MMI-Aspects



None

7

Charging Aspects



None

8

Security Aspects



None
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Impacts 

	Affects:
	USIM
	ME
	AN
	CN
	Others

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	X

	Don't know
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Expected Output and Time scale (to be updated at each plenary) 

	New specifications

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for endorsement at plenary#
	Approved at plenary#
	Comments

	25.xxx
	Stage 2 description of Evolved UTRA and UTRAN
	R2
	
	RAN#34
	RAN#35 (March 2007)
	

	25.xxx
	Physical layer stage 3 specifications
	R1
	
	RAN#36
	RAN#37 (September 2007)
	

	25.xxx
	Layer 2 and 3 stage 3 specifications
	R2
	
	RAN#36
	RAN#37 (September2007)
	

	25.xxx
	S1/X2 interface stage 3 specifications
	R3
	
	RAN#36
	RAN#37 (September 2007)
	

	25.xxx
	RF and performance requirements specifications
	R4
	
	RAN#37
	RAN#38 (December2007)
	

	34.xxx
	Terminal conformance test specifications
	R5
	
	RAN#38
	RAN#39 (March 2008)
	

	
	
	
	
	
	
	

	Affected existing specifications

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments

	None
	
	
	
	


Note:
this WID describes the Feature dealing with the stage 2 aspects; the stage 3 will be defined in each of the 5 work items defined by each WG. 
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Work item rapporteur
Takehiro Nakamura (NTT DoCoMo)
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Work item leadership

TSG-RAN WG2
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Supporting Companies

NTT DoCoMo, Alcatel, CATT, Cingular Wireless, Ericsson, ETRI, Freescale, Fujitsu, Intel, Institute for Infocomm Research, LG Electronics, Motorola, Mitsubishi Electric, NEC, Nokia, Nortel, Panasonic, Philips, RIM, Samsung, Siemens, Sharp, Texas Instruments, and Toshiba Corporation
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Classification of the WI (if known)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)
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The WI is a Feature: List of building blocks under this feature

(list of Work Items identified as building blocks)

· 3G Long Term Evolution: Physical Layer

· 3G Long Term Evolution: Radio Interface Layer 2 and 3 Protocol Aspects

· 3G Long Term Evolution: eUTRAN Interfaces
· 3G Long Term Evolution: RF Radio Transmission/ Reception, System Performance Requirements and Conformance Testing
· 3G Long Term Evolution:  Terminal Conformance Test Specifications
3GPP


