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1. Introduction
In R3-030678 [1] there was a proposal for the new RAN architecture to be studied under the UTRAN Architecture Evolution Study Item. This proposal was based on the idea of splitting the today’s RNC, seen as monolithic from the UTRAN architecture viewpoint, into a User Plane Server (U-plane) and Radio Control Server (C-plane). There were plenty of potential benefits claimed for this approach in [1].

From the standardisation viewpoint the proposal to split the RNC into two separate entities culminates in the need for a new open interface between the two “RNC components”. It is this new open interface and its resulting multi-vendor operability that would then be the differentiating factor between the new architecture proposal and an implementation option of R99 based RNC.

In the following the claimed benefits as well as other implications of the new interface have been analysed.

2. evaluation of separate user- and control plane approach

In this chapter some arguments for splitting the RNC into User and Control plane parts are analysed in order to determine the significance of the argument. Then the different configurations allowed by the split RNC proposal have been described and configuration-specific issues have been identified and analysed.

2.1 Analysis of the advertised benefits

Table 1. Benefits of splitting the RNC

	Argument
	Explanation
	Counter-argument / Business
	Counter-argument / Standardisation

	Scaleability
	Need for U-plane capacity to increase faster than C-plane. OPEX benefits as no “RNC-split”
	Cost benefit smallish and sensitive to implementation, network and/or NE configuration, etc.
	Well scalable RAN can be implemented also by using the current specifications. For example by utilising User plane boards in RNC

	Technology
	Easy to optimise the technology choices, different processing requirements in User and Control planes
	All new technology can be introduced also into R99 architecture based products

The management of different technologies adds cost
	Implementation issue

	Openness
	Common server for C-plane, more competition, thus lower costs
	No immediate cost benefits but would require mature and competitive “RNC block” market to develop
	Benefits would require

1) New open and efficient interface

2) Commercial commitment and development relying on the new interface

	Resilience
	No single point of failure in the network
	
	Current specifications allow high availability implementations.

C-plane server can be very big as well, representing a single point of failure in the same way as an RNC

	Transport savings 
	This benefit is valid only for the scenario with remote UPSs (i.e., radio protocols closer to the radio interface), allowing QoS differentiation and resulting transport capacity savings 
	Remote UPS scenario introduces additional NEs. 

Adding remote UPSs or upgrading them can be significantly more expensive than upgrading an RNC. 
	Improvement in transport efficiency is valid only in one of the deployment scenarious while in the rest there are no transport savings. 

	
	
	
	


2.2 Implementation options in case of separate User and Control plane elements

The following three figures illustrate the basic implementation options allowed by the proposal of separate User- and Control plane elements. Following the figures some issues related to each option have been analysed to determine their importance.
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Figure 1.  Implementation option #1
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Figure 2. Implementation option #2 
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Figure 3. Implementation option #3

Table 2.  Issues specific to the implementation option #1

	Technical pro
	Technical con
	Business view
	Standardisation view

	Delay performance as radio protocols closer to the radio interface
	-


	Is it significant enough e.g., to enable any new service?
	-

	Transport economy
	Benefit depends on TRS topology
	-
	-

	-
	Many small “RNCs” for the CN to handle
	It is essential to enable seamless co-existence
	Bigger number of “RNCs” needs to be enabled by the specifications

	-
	Compatibility with R99 RAN
	It is essential to enable seamless co-existence
	Interworking needs to be ensured in the specifications

	
	
	
	


Table 3.  Issues specific to the implementation option #2

	Technical pro
	Technical con
	Business view
	Standardisation view

	Scaleability, no RNC splits in adding capacity
	-
	Implementation issue; allowed also in R99
	New interface to be standardised. 

Operation&Maintenance

	
	
	
	


Table 4.  Issues specific to the implementation option #3

	Technical pro
	Technical con
	Business view
	Standardisation view

	TRS performance for all topologies can be optimised
	Extra Network Elements in RNS
	Extra Network Elements and sites, extra interfaces 

-> extra management, extra cost
	New interface to be standardised, critical for RAN performance (RRC, NBAP). 

Operation&Maintenance

	-
	RAN performance due to an additional transport interface for all UE specific signalling
	Does the TRS advantage justify the introduction of new NEs and sites? 
	New interface to be standardised, critical for RAN performance (RRC, NBAP).

Operation&Maintenance

	-
	Capacity upgrades costlier than in options #1 or #2 as new sites to visit/built
	Extra Network Elements and sites, extra interfaces 

-> extra management, extra cost
	-

	
	
	
	


2.3 Conclusions 

From the evalution made in sections 2.1 and 2.2 the following concluding remarks are made:

· The new open interface would allow a great deal of architectural diversity in RAN, with pros and cons in every implementation option. The architectural diversity as such creates a burden in real life interoperability between any two vendors’ equipment and in the O&M of operators’ RANs.

· Irrespective of the allowed architectural diversity, the new additional interface in RAN architecture would itself increase the O&M burden and create a new source of multivendor interoperability problems

· Considering the justification and objectives of the Study Item as stated in [2], an improvement in the radio interface performance can be expected in one of the implementation options, namely in option #1.

· Considering the same justification and objectives, an improvement in the transport efficiency is obtainable in two of the implementation options, namely in options #1 and #3. However, in option #3 the radio interface performance is generally degraded, due to the additional transport interface that all UE specific signalling needs to traverse.

· The incremental gain of the new open interface that is related to scaleability, technological optimisation and network resilience is small or can be even non-existing as the corresponding benefits in R99 architecture are implementation dependent.

· The idea of having a new open interface, thus allowing a true multivendor operability between the User plane and Control plane servers should be generally attractive. Vendors can see it as a new business opportunity and the operators can expect even more competition in the market, resulting in cost advantage. To realise this benefit the new interface needs to be truly open, yet efficient enough to make a significant enough difference to R99 architecture and its performance. Only then it can be expected that both operators and vendors see a reason to commit to its application. Even then it would take time until there would be competitive “RNC block” market around. This is due to the reason that the R99 architecture based networks continue to be improved and evolved as well as competed. 

· The analysis carried out in sections 2.1 and 2.2 showed that it is difficult to see the factor that would bring a clear enough advantage to the proposed new architecture for it to make the needed difference to R99 and to compensate the identified disadvantages.

Based on the these remarks, the gross benefit of the new interface allowing a split RNC is not considered significant enough to justify the standardisation effort needed to specify it as a multivendor interface.

3. Proposal

It is proposed to include sections 2.1, 2.2 and 2.3 in the TR25.897, in its chapter 6.3.3.2, Benefits and drawbacks.

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