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1
Introduction

In RAN WG3 #40, Siemens presented in [1] some benefits of a decentralised UTRAN. Siemens was tasked to initiate an email discussion to provide complementary explanations in order to reach a common agreement on some of the announced benefits. We estimated that an email discussion most probably would have had not converged due to the high number of discussion points, therefore we decided to put these complementary explanations into a new contribution. So this paper aims to list and discuss some benefits of the evolved architecture based on Siemens approach.

2
Transport network consideration

2.1 QoS 

The nature of data traffic and the related QoS requirements at Iub and Iu interface can be claimed as being different (different scheduling methods/requirements). As the radio resources (code, power, ...) are the most expensive and limited resources, the QoS requirement at Iub (delay, jitter, etc) both for user and control traffic are higher than on Iu. In the current network the high QoS requirement needs to be guaranteed along the whole path from Node B up to the RNC (see Figure 1); note that this claim holds at least for non HSDPA-traffic. These requirements will be lower if the user plain part (UPS, in case of Siemens approach) are brought closer to Node B, because in this case you have the same requirement as on Iu interface. (see Figure 2). Because of shorter round trip delay and shorter path length, improved values for Re-transmission Delay and Media delay can be achieved.

Conclusion 1) Relaxed QoS requirement on link between UPS and CN, by moving RNL related UP handling closer to Node B.

2.2
Transport costs

We assume that a UE is with 3 RLs (legs) in SHO. Further, we assume that in the evolved architecture the distance between Node B and UPS is 20% of the distance between Node B and RNC. The legacy architecture assuming 3 RLs requires an overhead of 200% for the user data connections given (see Figure 1) as all 3 Iub legs are stretched from Node B to RNC.
 

The UPS terminates all SHO traffic coming from the Node B.  The utilized transport bandwidth for a certain connection from the Node B up to the core is reduced if UPS comes closer to Node B. The required TNL overhead for 3 RLs for the assumed distance of the UPS from Node B is 40%, five times lower than in case of existing networks. (see  Figure 2).

Assuming that every connected mode UE is approximately 30% in SHO state, the high amount of transport saving becomes obvious.

With a simple example it could be shown that locating UPS results in transport saving for all types of user traffic.

Even if the UE requires resources from more than one UPS, the relatively close location of UPS to each other could result again in transport savings.

Conclusion 2) High amount of transport saving can be reached by bringing UPS closer to Node B.
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Figure 1: Capacity usage and QoS requirement in existing architecture
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Figure 2:  Transport saving and QoS requirement in case of UPS
3 Economical and scalability consideration

3.1

  Independent scaling of control plane and user plane functions

Alcatel has shown the unequal scaling of control and user plane (see section 6.3.4.2 in [2]) in a qualitative way. In this chapter we will try to give some figures by means of some simple examples.

Although the different scaling of control and user plane is dependant on used traffic model, which may vary extremely even a simplified example can show the enormous scaling difference between control and user plane.

For this purpose we chose from the values given in TS 34.108 the combinations 14 and 34 on DPCH (for more details refer to TS.34.108):  
 .

14)
Conversational / unknown / UL:32 DL:32 kbps / CS RAB 

+ UL:3.4 DL:3.4 kbps SRBs for DCCH.

34)  
Interactive or background / UL:384 DL:384 kbps / PS RAB 
+ UL:3.4 DL:3.4 kbps SRBs for DCCH.

The table 1 show 3 examples for unequal increase of signalling load and user data traffic as the amount of data traffic increases.

	
	DPCH Combination
	Traffic mix
	SRB
	RAB
	Ratio

RAB/SRB

	Speech
	14
	90%
	3.06
	10.98
	

	Data 384
	34
	10%
	0.34
	38.4
	

	
	
	
	3.4
	49.38
	14.5

	
	
	
	
	
	

	Speech
	4
	50%
	1.7
	6.1
	

	Data 384
	34
	50%
	1.7
	192
	

	
	
	
	3.4
	198.1
	58.3

	
	
	
	
	
	

	Speech
	4
	10%
	0.34
	1.22
	

	Data 384
	34
	90%
	3.06
	345.6
	

	
	
	
	3.4
	346.82
	102.0


Table 1: Increase of RAB/SRB with the increase of data traffic

Depending on expected traffic, the need for control and user plane resources varies extremely. From product portfolio and product size point of view the open interface between RCS and UPS provides the operators more flexibility to adapt their network (This could be regarded as a conclusion). 

4
Benefits of the Functional Separation

For the proposed architecture the following benefits can be identified:

Transport network gains

-
Relaxed QoS requirements for transport network layer up to UPS:
Iu traffic, which usually has lower QoS requirements than Iub traffic, is carried closer to the Node Bs. This reduces QoS requirements within the RAN and leads to transport capacity savings. This is especially important when considering future traffic mixes that result from IP multimedia services. 

-
Independent optimisation of the location of control plane and user plane functions allows optimisation of transport costs without preventing central control of UTRAN (e.g. RRM).

Note:
Even if  HSDPA already introduces a kind of architectural evolution by moving functionalities towards the Node B, this is only valid for transport concerning UEs relatively close to the BS; and HSDPA is not applicable for conversational traffic. Moreover, it seems that for HSUPA (EUDTCH) SHO is essential to gain

Economical and scalability gains

-

Independent scaling of control plane and user plane functions helps to better adapt to the growth and the unpredictable requirements of new services. When the amount of traffic increases, it is sufficient to increase the user plane capacity. When new services also create additional load in the control plane, the capacity of control plane can be increased.

5 
Proposal

· It is proposed to include chapter 2 and 3 of this document into chapter 6.3.3.1 (Overview) of TR 25.897.

· It is further proposed to include chapter 4 of this document into chapter 6.3.3.3 (Benefits and Drawbacks) of TR 25.897.
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