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1.  Introduction:

In order to move forward in a practical way on the TR for the HSPA Evolution Study Item (RP-060297) we have to come to some closure on the architecture direction for HSPA Evolution. 3GPP should develop an understanding from an “architecture” perspective the impacts to the core, the interface between the core and the RAN and those RAN elements that could be influenced by adjustments in the architecture.
Cingular has identified three possible architecture solutions that could be applicable:

1. No change- same as today (see TR 23.882 Figure 4.1-1)

2. One tunnel approach (see TR 23.809 Figure 1)

3. Pure S1 approach (see TR 23.882 Figure 4.2-1 & 4.3.1)

The assessment of the way forward for the HSPA Evolution architecture analysis must be mindful of the original goals and constraints of the approved Study Item, shown below:
Justification

The importance of on-going and future efforts to enhance the capabilities and performance of HSPA-based radio networks is widely recognized and has recently been highlighted by GSM-A and 3G Americas.  HSPA networks will form an integral part of future 3G systems and must provide a smooth path towards LTE. HSPA operators are just as interested in the potential performance and cost savings which may be achieved through HSPA Evolution in a 5MHz bandwidth as they are in the future LTE system.

The following elements should be considered as guiding principles for HSPA Evolution:

1. HSPA spectrum efficiency, peak data rate and latency should continue to evolve. The tradeoffs necessary to achieve performance comparable to LTE in 5 MHz should be analyzed;

2. The interworking between HSPA Evolution and LTE should be as smooth as possible from one technology to the next and should facilitate joint technology operation;

3. Evolved HSPA should be able to operate as a packet-only network based on utilization of Shared Channels only;

4. HSPA Evolution shall be backward compatible in the sense that legacy terminals (R99-DCH and HSPA mobiles) are able to share the same carrier with terminals implementing the latest features of the HSPA Evolution track without any performance degradation;

5. Ideally, existing infrastructure should only need a simple upgrade to support the features defined as part of the HSPA Evolution.

A number of Work Items listed in section 15 are already open to define potential enhancements to the HSPA standard and these need to be taken into consideration.

4
Objective

a)
Define a broad framework for HSPA evolution, without introducing any unnecessary delay to existing Work Items in TSG-RAN;

b)
Define a set of requirements for HSPA evolution which covers the following aspects:

· Targets for improvements in latency, throughput and spectrum efficiency utilising the existing 5MHz bandwidth 

· Define constraints in terms of acceptable hardware and software changes to current elements {UE, Node, RNC, SGSN and GGSN};

· Define constraints in terms of acceptable network architecture changes.

c)
Determine what performance benefit is achieved by the existing WIs listed in section 15

d)  HSPA Evolution shall be backward compatible in the sense that legacy terminals (R99-DCH and HSPA mobiles) are able to share the same carrier with terminals implementing the latest features of the HSPA Evolution track without any performance degradation;

e)
Identify potential solutions to improve HSPA performance towards the agreed targets within the defined constraints;

f)
Make recommendations for future HSPA Evolution WIs and possible revisions to ongoing WIDs related to HSPA;

2.  Discussion:
Cingular has defined the following list of questions to assist in determining answers for architectural conclusions:

· What is the vision as to how HSPA Evolution can be established as a migration path to LTE? 
· What is the viewpoint on adopting LTE/SAE RAN –CN functional split to HSPA Evolution? What are the benefits and issues?
· What are the changes required to legacy RAN architecture and protocols to utilize S1 as it is being defined for LTE? 

· What has to happen in SAE Packet Core to support evolved HSPA RAN that uses S1? 
· What will be the impact on legacy terminals with the S1 approach? 

· What will be the system performance implications of using S1 interface if a joint Evolved HSPA/ LTE operation is expected? 
· Is it foreseen that any new or additional functionality could or should be added to the S1 interface currently under development for LTE in order to facilitate HSPA Evolution, and if so, in what timeframe? 
· Since a common / single packet core would be the goal for many operators, which legacy packet core functionalities would need to be supported in SAE Packet Core when Iu/GTP approach is used? 

· What will be the system performance implications of using Iu/GTP interface if a joint Evolved HSPA/ LTE operation is expected? 

· Are there any other alternatives in addition to the two in the above question? 

· How will the new features and capabilities being defined in SAE/LTE, such as local break-out, visited PCRF and Voice Call Continuity, etc., be supported in HSPA Evolution? 
3.  Reference figures:

In TR23.882 V0.11 (2006-02) the reference diagrams for the evolved system (see figure 4.2-1, figure 4.3-1) state that the interface between the evolved RAN (i.e. the LTE that is being defined) and the Evolved packet core is a direct connection designated currently as S1, which provides access to Evolved RAN radio resources for the transport of user plane and control plane traffic. 
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 TR 23.882 Figure 4.1-1: Logical baseline architecture for 3GPP
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 TR 23.809 Figure 1. Baseline Architecture for One Tunnel
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TR 23.882 Figure 4.2-1: Logical high level architecture for the evolved system


[image: image4.emf] 

Evolved    RA  N  

S   1  

GERAN  

UTRAN  

GPRS  Core  

G  b  

I  u  

S   3  

S  8  

S   2  

S 7  

Rx  +  

Home EPC   

MME  

UP  E  

S  6  

Op  .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

Home  

Inter AS  

Anchor  

HSS  

S  6  

non 3GPP  

WLAN  

S4  

S   2  

vPCRF  

S  7  

hPCR  F  

Visited   

Network  

Home   

Networ k  

S  9  

Visited EPC  

Evolved    RA  N  

S   1  

S G i  

UTRAN  

I  u  

S   3  

S  8  

S   2  

Rx  +  

Home EPC   

MME  

UP  E  

S  6  

Op  .   IP  

Serv  

(IMS,   

PSS,  

etc.)  

Home  

Inter AS  

Anchor  

HSS  

S  6  

non 3GPP  

WLAN  

S   2  

vPCRF  

S  7  

hPCR  F  

Visited   

Network  

Home   

Network  

S  9  

* Color coding:   red  indicate s new functional element / interface  

3GPP    Anchor  

SGSN  

S5a  



 SHAPE  \* MERGEFORMAT 


 SHAPE  \* MERGEFORMAT 
TR 23.882 Figure 4.3-1: SAE Roaming architecture – Home routed traffic

4.  Recommendations:

1.  That the architecture assumptions for HSPA Evolution Study Item should be concluded by the October RAN Working Group Meetings.

2.  It may be necessary to consider an Ad Hoc session to advance the work on the architecture analysis.

3. The list of questions in Section 2 above should form the basis of the inquiries into the architecture and could be useful in reaching a conclusion on which architecture is suitable for meeting HSPA evolution within the constraints listed in the Study Item 

4. The October agreed architecture should then be utilized as the baseline for asking further questions towards establishing other aspects of the Study Item in specific areas.

5.  3GPP should, as part of the TR document, develop a complete view of the aspects involved in deploying HSPA Evolution, formulated from the agreed baseline architecture assumption.  

6.  This further analysis includes understanding in greater detail the following main points as relates to architectural choices:

1) anticipated performance enhancements, 

2) economic and business aspects, and 

3) deployment timeframes and availability

7.  3GPP should correlate this information in such a way that a meaningful comparison to the current views of HSPA (Rel 6) and the anticipated objectives of LTE can be done to qualify and quantify the position of HSPA evolution between these two boundaries.

8. From a RAN focus, Cingular believes that the most benefit in the shortest implementation timeframes may come from those performance improvements that are software change oriented towards:

· Reducing overhead

· Streamlining processing

· No or minimal hardware changes should be the baseline
 

9. Some possible ideas (and Cingular’s initial views)  to be investigated with regard to practical implementations, target requirements/objectives, potential timeframes, and other impacts are:

	Performance Item
	HSPA- Release 6
	Possible HSPA Evolution Target
	Preliminary LTE View for Comparison

	Round Trip Delay (PING)
& UP Latency
	Should be quantified
	<50 ms
	<30 ms

	Packet Call Set Up
	Should be quantified
	<500 ms
	<100 ms

	CP Latency
Dormant to Active
	Should be quantified
	<100 ms
	<50 ms

	VoIP Capacity / Sector
	Should be quantified
	AMR7.95: 175
AMR5.9: 200
	AMR7.95: 200


 The above are not meant to be an exhaustive list, but are believed to be indicative of the next level of assessment within a RAN context that should be investigated once an architecture direction has been established.

10. The second stage of the quantification should be concluded in November 2006. Cingular has provided in a separate input views on “RAN Radio” aspects for HSPA Evolution.
________________
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� It was affirmed in SA #31 that the intention for SAE work is to include HSPA Evolution as one of the necessary Access Systems. It is recognized that the S1 architecture within SAE is still being defined.
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