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1.0
Introduction:

The HSPA Evolution Study Item
 has been considered and discussed, in the various RAN WG’s, since its inception in March 2006.  This document explains the Cingular Wireless views and possible areas for development of performance improvements for HSPA Evolution focused on RAN aspects other than radio interfaces.  

This document deals with enhancements to the protocol structure, summarized below:

a.
It is critical to reduce the minimum amount of time the system takes to carry the smallest possible packet over the total network (including the Air interface).  

b.
The number of independent, non-transparent layers each packet has to cross should be minimized.  

c.
The amount of time the RNC must intervene in the overall dialog between UE and Core Network to switch between one state and another should also be minimized. 

3GPP TSG-RAN should continue to develop areas of HSPA that will allow operators to be competitive in conjunction with LTE.  

2.0
 Discussion:
2.1 Improvements:

The following paragraphs outline the current view and probable areas that are/should be developed to further HSPA Evolution:

Current View 

· RT Delay Ping & UP Latency

· Packet Call Set-UP

· CP latency Dormant to Active State

Further Development

· VOIP Inputs

· CPC

Table 2, at the end of this document, summarizes the values Cingular believes are achievable with a limited amount of HW and SW development.

2.1.1.1 Round Trip Delay (PING) and User Plane Latency (UP)

· The reduction of air interface Transmission Timing Interval (TTI) between R’99 and later releases has the effect of significantly improving (reducing) the PING and UP Latency.   

	R99 – TTI DL
	R99 – TTI UL
	R6 – TTI (HSDPA)
	R6 – TTI (HSUPA)
	LTE – TTI



	10 or 20 ms DL
	20 ms 

UL
	2 ms 

DL
	2 or 10 ms UL
	0.5 ms 

UL and DL


Table 1

· Another way to improve the UP Latency is to avoid the crossing of multiple nodes and going through a succession of interfaces between these nodes. Proposals to migrate some or all of the RNC functionalities to the Node B will require a significant amount of HW and SW re-design.  This redesign may be prohibitive, especially given the objectives of HSPA Evolution.  

· Another critical element is the speed and capacity of the Transport Network (backhaul). RTTs lower than 50ms will probably require High Speed Transport or Optical Links between nodes down to and including the Base Station, in order to avoid normal multiplexing and processing delays. Cingular understands that the LTE Latency figures assume no transport delay.  While this is outside the scope of 3GPP, it is a valid consideration.
2.1.1.1.2 Conclusions - Round Trip Delay (PING) and UP Latency (TR25.999 Sect. 6.2.1)  
· Cingular asked our consultants, in-house experts, and primary vendors their thoughts with respect to PING and UP latency when considering the evolution of HSPA and received a number of responses. When these responses were correlated, it was obvious that < 50 ms is achievable in an evolved HSPA network.

2.1.1.2 Control Plane (CP) Latency-Packet Call Set-Up

· Improving the Packet Call Set Up Delay was the object of a dedicated RAN Release 7 Work item: “Delay optimization for procedures applicable to CS and PS Connections
” which was closed at RAN #33 in September 2006.  Incomplete items, from the now closed WI, will be worked under TEI-7.  Cingular believes many of the approved CR’s resulting from this WI, when implemented, will significantly reduce the latency for Control Plane and Packet Call Set-Up.

· Some of the elements that will improve the Packet Call Set Up Delay are: SIB7 reading avoidance, using SRB on FACH rather than DCH and compacting the HSPA in CELL_FACH.
· Packet Call Set up delay will be improved if the UEs are kept in Dormant States (like URA_PCH or CELL_PCH) with preserved PDP contexts rather than in the Idle mode during periods of inactivity.
· Cingular believes that the goal of HSPA Evolution should be to minimize the necessary signaling to move from Idle or Dormant States to Active States.  Ideally one signal should activate everything necessary in the system, including both RAN and CN, once a Radio Resource Connection Request is received from the UE.   

2.1.1.2.1
Conclusions - CP Latency/Packet Call Set Up (TR25.999 Sect. 6.2.1)
· Cingular asked our consultants, in-house experts, and primary vendors their thoughts with respect to CP Latency and Packet Call Set Up delay when considering HSPA Evolution and received a number of responses, that when correlated, brought us to the conclusion that <500 ms for packet call set-up and <100 ms for CP Dormant to Active state is achievable in an evolved HSPA network.
2.1.1.3 VoIP Capacity
· If UP latency is improved as a result of one less network node, the VoIP capacity might be increased.  Additionally, VoIP is affected by end to end delay, that is, it has a direct impact to speech quality packetization, interleaving, processing, and cumulative transmission delay. Link efficiency, header compression, and environment noise also affect transmission delay. The total impact depends on the processing time in the Nodes and the Transmission network in use (as indicated above).  .  
2.1.1.3.1
Areas for Additional Consideration (TR25.999 Sect. 12)

· VoIP Capacity is influenced by the UP Latency because in a Voice over Internet system, the Voice Quality (MOS) is highly influenced by the end to end system delay. The generally accepted limit for an acceptable round trip end to end delay is 150-400ms (0-150ms is preferred), or 75-200ms one way. This delay has to be shared between the different components of the system including the Air Interface. When the system is able to reach extremely low UP latency (around 10ms one way), then most of the tolerable end to end delay can be used for the discard timer in the VoIP Packet scheduler. VoIP Capacity over HSPA usually assumes a tolerable delay over the Air Interface of 80-100ms. The lower this delay can be, the higher the VoIP Capacity will be. Improving the UP Latency below 100 ms has the potential to improve the VoIP capacity.
2.1.1.3.2
Conclusions - VoIP Capacity (TR25.999 Sect. 12)
Significant improvements to VoIP capacity will not come from latency improvements.  However, some benefits may be obtainable and should be further studied.  Also, when interference is considered, some preliminary analysis has indicated the following (from R1-062666). 

“The analysis above shows that:

· Significant uplink VoIP capacity is achieved if uplink interference is better regulated to follow traffic patterns

· The improvement is more significant if CPC is taken into account due to its inherent reduction of overhead

This improvement is based on one mechanism out of many that can regulate the uplink access according to the traffic patterns. The best mechanism can be determined once the context of HSPA evolution solidifies.”

Some have recommended for DCH removal and logical channel re-mapping (see R2-061462).  Also see R2-060569 & R1-062158 dealing with specific requirements for VoIP.
2.1.1.4
Additional areas for consideration (TR25.999 Sect. 12)
· Continuous Connectivity, a DL solution might be desirable at the conclusion of the UL WI.

· Continue any unfinished efforts from the now closed WI “The Delay optimization for procedures applicable to CS and PS Connections” in TEI-7 by allowing the RAN to establish RABs without going through a Service Request procedure (an existing capability) and also to have the required information on which RABs to set up (so as to avoid having to set them up and tear down later on no activity).

3.0
Specific Text Proposal for TR25.999
Cingular believes that VOIP capacity and Continuous Connectivity (CPC) should be considered in Section 12 for further study in the work plan.
In summary, we believe that the targets listed below (Table 2) are achievable with minimal amounts of HW and SW modification in HSPA. 

Consequently the following changes are recommended for inclusion in TR 25.999 in section 6.2.1as a new section “I”. Other performance items might/should be added as line items in this Table based on views brought into 3GPP.  

3.1
Change 6.2.1 in TR25.999 as “Section I: Target values”   
	Performance Item
	Release 6

Anticipated
	HSPA Evolution Target
	LTE

Target
	Description of Measurement

	Round Trip Delay (PING)
& UP Latency
	<100 ms
	<50 ms
	<30 ms
	PING measured once PDP Context is established and Device is in CELL_DCH

	Packet Call Set Up
	May exceed 1000 ms
	<500 ms
	<100 ms
	Cold start. Measured from the RRC Connection Request sent by a Terminal previously in PMM_Idle to the completion of the PDP Context Establishment Procedure

	CP Latency
Dormant to Active
	May exceed 1000 ms
	<100 ms
	<50 ms
	Time needed to transition the UE from a Dormant state like CELL_PCH or URA_PCH to CELL_DCH (Active with a RAB/RB set Up) with or without having to (re-) establish a PDP Context

	Other
	?
	?
	?
	?






Table 2

3.2 Specific Text in TR25.999 Section 12
The following topics need to be considered in the Work Plan:

· VOIP Capacity

· Continuous Connectivity in the DL
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� RP-06217, “Scope of future FDD HSPA Evolution”


� RP-050386, “Delay optimization for procedures applicable to CS and PS Connections”
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