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Introduction

Under WI on “Signalling enhancements for Circuit-Switched (CS) and Packet-Switched (PS) connections” RAN2 currently discusses enhancements to speed up CS and PS call setup procedures as well as state transition delay in general. A number of contributions have been submitted proposing different optimisations which result in the creation of a TR (25.815) to capture the analyses and possible enhancements.
Up to now no detailed requirements have been submitted to 3GPP on which performance operators expect for the different procedures. TR 25.815 currently contains an empty chapter 5 where requirements should be given. One first indication for the establishment delay of CS voice calls was given in [R2-052060]. Basically is paper requests performance of UTRAN which is better than GSM networks achieve today (namely 3s from RR CHANNEL REQUEST to CC: ALERT).
Several analyses have been submitted to RAN2 capturing also the current status of other service examples based on calculations. Theses analysis of current procedures are captured in TR 25.815 as well.
The aim of this contribution is to express high level target for certain procedures and capture this as requirements in the TR 25.815.

Discussion
The aim of this document is present operators expectations on performance of different establishment and reconfiguration procedures taking into account various applications. These requirements should be understood as a general target for the work on performance improvements in 3GPP. 
Generally the optimization with regards to performance and delay is coupled to an implementation specific starting point, optimization of implementation and parameterisation but finally will converge towards a release specific minimum. The next improvement step is only achievable by stepping towards the next release of 3GPP specifications again resulting in an implementation specific enhancement followed by an implementation and parameterization optimisation process. This implementation and optimisation process is shown in figure 1 below.
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Figure 1 – optimisation depending on releases

It is clearly see from the picture in figure 1 that the overall requirements of operators can’t be achieved by relying on pure R’99 or Rel-5 implementations, but optimisations of later 3GPP releases are necessary to achieve the operators requirements. Obviously this is dependent on the scenario and should only be understood as illustrative.

In order to drive the work on the WI on “Signalling enhancements for Circuit-Switched (CS) and Packet-Switched (PS) connections” forward, we would like to share our expectations for various procedures with 3GPP and recommend that those requirements are adopted for the assessment in TR 25.815. With evolving technology theses requirements need to be revised and changed where necessary. Furthermore this contribution aims to concentrate the work in 3GPP toward the functions/procedures we would like to see improvements first.
For the definition of the targets it is assumed that the target are achieved under normal load and RF situations for a stationary user in a typical UTRAN environment (or lab environment to have comparable results). It is clearly understood by the proponent that the variation of the load, RF, etc conditions might impact the achievable performance. 

In order to have a basis for the theoretical assessment we need to define some side conditions and a consistent set of trigger point. First starting points should be based on the flow charts already included in TR 25.815.
Trigger points:

As defined in TR 25.815 (or to be defined if procedures not yet included)
Side conditions:

CN DRX = 1280ms

UTRAN DRX = 320ms

Complete SIB schedule = 640 ms

SIB7 cycle = 80 ms
	No
	No*
	Procedures to be analyzed
	Proponent

	Typ. GSM performance
	Req. 



	1
	1
	Mobile Originated CS Voice call, originated while the UE is in idle mode

Trigger: T1 – T0 in 6.1.2.1
	Qualcomm
	[~3000ms]
	[1500ms]

	2
	
	Mobile Originated CS Voice call, originated while the UE is in xxx_PCH

Trigger: RRC: CELL UPDATE/URAUPDATE -> CC:ALERT

Not included in TR 25.815 yet
	T-Mobile
	
	[800ms]

	3
	13
	Mobile Originated CS Voice call, originated while the UE is in CELL_FACH

Trigger: RRC: CELL UPDATE/URAUPDATE -> CC:ALERT

Not included in TR 25.815 yet
	Nokia
	
	[500ms]

	4
	12
	Mobile Originated CS Voice call, originated while the UE is in CELL_DCH

Trigger: RRC: IDT -> CC:ALERT

Not included in TR 25.815 yet
	Nokia
	
	[300ms]

	5
	2
	Mobile Originated CS Video Telephony call to a mobile on the same network, while both UE are in idle mode – Combination 13 in 34.108

Trigger: T1 – T2 in 6.1.2.2
	Qualcomm
	
	[2200ms]
(Paging DRX 1,28s)

	6
	
	PDP context activation (one primary PDP context), while the UE is in idle mode

Trigger: T0 – T1 in 6.1.3
	T-Mobile
	
	[1000ms]

	7
	3
	Mobile Originated Packet Connection (64Kbps UL / 384Kbps DL) setup from PMM-idle state (cold start) to a local server - Combination 32 in 34.108

Trigger: T0 – T2 in 6.1.3
	Qualcomm
	
	[1500ms]

	8
	5
	Idle to CELL_DCH state transition into 64Kbps UL / 384Kbps DL due to UL data transmission (from PMM idle mode)

Not included in TR 25.815 yet
	TeliaSonera
	
	[700ms]

	9
	8
	xxx_PCH to CELL_DCH state transition into 64Kbps UL / 64 (128 or 384) Kbps DL due to UL data transmission

Not included in TR 25.815 yet
	T-Mobile
	
	[350ms]

	10
	4
	CELL_FACH to CELL_DCH state transition into 64Kbps UL / 384Kbps DL due to UL data transmission

Trigger: T0 – T2 in 6.1.4
	Qualcomm
	
	[200ms]

	11
	6
	Reconfiguration of DPCH 64/64 <--> 64/384

Trigger: T0 – T2 in 6.1.5
	TeliaSonera
	
	[100ms]

	12
	
	HS-DSCH activation: xxx_PCH to CELL_DCH state transition into 64Kbps UL / [max bit rate depending on HSDPA UE category] DL due to UL data transmission

Not included in TR 25.815 yet
	T-Mobile
	
	[250ms]

	13
	7
	HS-DSCH activation: CELL_FACH -> CELL_DCH state transitions into 64  kbps UL / [max bit rate depending on HSDPA UE category] DL

Not included in TR 25.815 yet
	Alcatel
	
	[200ms]

	14
	
	HS-DSCH & E-DCH activation: xxx_PCH -> CELL_DCH state transitions into [max bit rate depending on E-DCH UE category] kbps UL / [max bit rate depending on HSDPA UE category] DL

Not included in TR 25.815 yet
	T-Mobile
	
	[250ms]

	15
	
	HS-DSCH & E-DCH activation: CELL_FACH -> CELL_DCH state transitions into [max bit rate depending on E-DCH UE category] kbps UL / [max bit rate depending on HSDPA UE category] DL

Not included in TR 25.815 yet
	T-Mobile
	
	[200ms]

	16
	9
	VoIP activation (on HSDPA/EDCH), originated while the UE is in idle mode

Not included in TR 25.815 yet
	Samsung
	
	[1250ms]

	17
	
	VoIP activation (on HSDPA/EDCH), originated while the UE is in xxx_PCH

Not included in TR 25.815 yet
	T-Mobile
	
	[250ms]

	18
	
	PoC (on HSDPA/EDCH), originated or terminated while the UE is in idle mode

Not included in TR 25.815 yet
	T-Mobile
	
	[1250ms]

	19
	
	PoC (on HSDPA/EDCH), originated or terminated while the UE is in xxx_PCH

Not included in TR 25.815 yet
	T-Mobile
	
	[250ms]


 
* Number of procedure from email discussion on scenarios.
Conclusion

We propose that the analysis of the procedures concentrates on the green marked procedures in the table above. Potentially other procedures/scenarios need to be included after further discussion or re-prioritisation is required.
It is further proposed to include the table above in the requirement section in chapter 5 of TR 28.815. Detailed flow charts should be included together with a status analysis in the appropriate chapter of the TR. 
This should include the current status of achievable delays for the different 3GPP releases. 

This figures in [ ] should be used as a starting point and co-signing operators agree to work on final figures together.
After finalisation of the work the identified procedures and the requirements should be revised if necessary.
We will further contribute to this work from operator perspective.
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