Page 1



TSG-RAN Working Group 2#22





R2-011620
Berlin, Germany

9th – 13th July 2001
Agenda item:
6.13

Source: 
IPWireless 

Title: 
Proposed draft CR to 25.331 on Signalling change of available TFCs in uplink shared channels
Document for:

Discussion
Introduction

When shared channels are employed in the uplink it is beneficial to allocate only the necessary amount of physical resource (number and spreading factor of channelisation codes) that a UE can utilize given the autonomous operation of the UE TFC selection due to estimation of uplink power requirement at layer 1 and signalled to the MAC as a set of available TFCs.

Discussion

As an example, suppose a TFCS is signalled to a UE and that it contains 3 TFCs. The TFCs are mapped to a single channelisation code with spreading factors 16,8, and 4. A PHYSICAL SHARED CHANNEL ALLOCATION message allocates the UE a single channelisation code at SF4 but layer 1 at the UE determines that the estimated power needed for this TFC is greater than the maximum UE transmitter power due to limited UE TX and so this TFC is indicated as not available to the MAC TFC selection algorithm. Consequently MAC selects the TFC mapped to a single channelisation code at SF8. It is clear that in these circumstances system resources are wasted. Since this is a shared channel not a dedicated channel it is important for higher layers to know about this situation as the additional resource space (2 resource units) could be allocated to other users.

It is clearly possible to monitor the rate at which transport blocks are being received in the MAC at the UTRAN side (or monitor the decoded TFCI) and determine the TFC that was selected. From this measurement further allocations to this UE would only be for a single channelisation code at SF8, freeing up the 2 resource units for use by other UEs. However this approach is flawed, since if the channel between the UE and node B improves there is no mechanism by which the UE can indicate to UTRAN that the UE can now use the TFC mapped to a single code at SF4. In shared channels it is therefore necessary to introduce a new measurement report with will enable uplink resource to be effectively allocated so as most effectively share out resources and allow maximum uplink rates.

Attached to this document is a CR that defines a new RRC measurement, which is added to the UE internal measurements. This measurement is triggered when there is a change to the available TFCs that are indicated to MAC from layer 1. 

The measurement can be filtered by the time-to-trigger parameter so as not to generate excessive measurement reports when the available TFCs change rapidly.

The figure below shows how when the measurement might be triggered as layer 1 estimates the power needed for the TFC within the TFCS.
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When the time-to-trigger parameter is used then the reports are modified as shown in the figure below:


[image: image2.wmf] 

Maximum 

 

UE Tx power 

 

Required UE 

TX power 

 

Time

 

Reporting 

event 6H

 

TFC 1

 

TFC 2

 

Time

-

to

-

trigger 

 

Time

-

to

-

trigger 

 


The measurement report generated when this measurement is triggered contains the CTFCs of the available TFCs in the TFCS. The  UTRAN can map these CTFC to physical resource and can then allocate physical resource appropriately.

Example of operation

We make the following initial assumptions.

TFCSid = 1 contains 3 TFC. 

TFC1 – maps to single code at SF4

TFC2 – maps to single code at SF8

TFC3 – maps to single code at SF16

The following steps describe briefly the operation of the new measurement report.

1. UE is in cell_DCH state.

2. UE requests uplink resource by sending a PUSCH CAPACITY REQUEST message.

3. UTRAN responds with PHYSICAL SHARED CHANNEL ALLOCATION message which allocates a single code at SF4 (enough resource for TFC1) for a number of frames and TFCSid =1.

4. UE RRC configures layer 1 and MAC with the information indicated by the PHYSICAL SHARED CHANNEL ALLOCATION message.

5. UE determines that it cannot employ TFC1 due to lack of UE TX power (TFC2 and TFC 3 can be used). Consequently the available TFCs reported from layer 1 to MAC changes and a measurement report is triggered which contains the CTFCs of available TFC.

6. UTRAN now knows of this power control limit on available TFCs so further PHYSICAL SHARED CHANNEL ALLOCATION messages to this UE are for a single code at SF8. The additional 2 resource units, freed up by only allocating a single code at SF8, are allocated to other UEs. 

7. Channel conditions improve for the UE and the available TFCs reported from layer 1 to MAC increases to include TFC1. A measurement report is generated and consequently UTRAN now knows that this UE can handle TFC1. It is important that this UE is provided with the highest rate possible (for example, this UE is on a high priced tariff which guarantees high throughputs), so in further allocations UTRAN does not share out the 2 resource units freed up in the step above amongst other users but allocates them to this UE. Thus subsequent PHYSICAL SHARED CHANNEL ALLOCATION messages allocate a single code at SF4.

3GPP TSG-RAN WG2 Meeting #22 
Tdoc R2-011620
Berlin, Germany, 9th – 13th July 2001
	CR-Form-v4

	CHANGE REQUEST

	

	(

	25.331
	CR
	draft
	(

rev
	-
	(

Current version:
	3.7.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	

	Proposed change affects:
(

	(U)SIM
	
	ME/UE
	X
	Radio Access Network
	X
	Core Network
	

	

	Title:
(

	Signalling change of available TFCs in uplink shared channels

	
	

	Source:
(

	IPWireless

	
	

	Work item code:
(

	
	
	Date: (

	

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	R99

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)

	
	

	Reason for change:
(

	In shared channels the resource should be efficiently assigned in order to maximize overall system throughput. Also the highest rate should be provided to a user when power control allows it. In order to allow this a new event triggered measurement report is required. The measurement is sent when a change is made to the available TFCs indicated to MAC by layer 1 (layer 1 decides which TFCs are available based on estimates of required power, if required power is greater than maximum UE TX power the MAC is informed these TFC are not available).

	
	

	Summary of change:
(

	A new UE internal measurement event is added, 6h, the available TFCSs reported from layer 1 to MAC changes. 

This generation of this measurement report is modified by the time-to-trigger parameter only.

The measurement report for this event contains the CTFC of the available TFCs indicated by layer 1 to MAC. In order to signal this the TFCS reconfiguration/Addition information IE is reused. 

	
	

	Consequences if 
(

not approved:
	Efficient use of system resources in the uplink when shared channels are employed will not be possible and either individual UE rates will be lower than necessary or system resources will be wasted.

	
	

	Clauses affected:
(

	10.3.7.75, 10.3.7.78, 10.3.7.80, 11.3

	
	

	Other specs
(

	
	 Other core specifications
(

	

	affected:
	
	 Test specifications
	

	
	
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
10.3.7.75
UE internal event identity

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UE internal event identity
	MP
	
	Enumerated(6a,6b,6c,6d,6e, 6f, 6g,6h)
	


10.3.7.78
UE internal measurement event results

This IE contains the measurement event results that are reported to UTRAN for UE internal measurements.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UE internal event identity
	MP
	
	UE internal event identity 10.3.7.75
	

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>Primary CPICH info
	CV-clause 1
	
	Primary CPICH info 10.3.6.60
	

	>TDD
	
	
	
	

	>>CTFC of highest available TFC
	CV-clause 2
	
	TFCS Reconfiguration/Addition Information 10.3.5.15
	


	Condition
	Explanation

	Clause 1
	This IE is mandatory if "UE internal event identity" is set to "6f" or "6g", otherwise the IE is not needed

	Clause 2
	This IE is mandatory if "UE internal event identity" is set to “6h”


10.3.7.80
UE internal measurement reporting criteria

The triggering of the event-triggered reporting for a UE internal measurement. All events concerning UE internal measurements are labelled 6x where x is a, b, c…. In TDD, the events 6a - 6d are measured and reported on timeslot basis.

Event 6a: The UE Transmitted Power becomes larger than an absolute threshold

Event 6b: The UE Transmitted Power becomes less than an absolute threshold

Event 6c: The UE Transmitted Power reaches its minimum value

Event 6d: The UE Transmitted Power reaches its maximum value

Event 6e: The UE RSSI reaches the UEs dynamic receiver range

Event 6f: The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold

Event 6g: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold
Event 6h: The available TFCs reported from layer 1 to MAC changes
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Parameters sent for each UE internal measurement event
	OP
	1 to <maxMeasEvent>
	
	

	>UE internal event identity
	MP
	
	UE internal event identity 10.3.7.75
	

	>Time-to-trigger
	MP
	
	Integer(0, 10, 20, 40, 60, 80, 100, 120, 160, 200, 240, 320, 640, 1280, 2560, 5000)
	Time in ms. Indicates the period of time between the timing of event detection and the timing of sending Measurement Report.

	>UE Transmitted Power Tx power threshold
	CV-clause 1
	
	Integer(-50..33)
	Power in dBm. In event 6a, 6b. 

	>UE Rx-Tx time difference threshold
	CV-clause 2
	
	Integer(768..1280)
	Time difference in chip. In event 6f, 6g.


	Condition
	Explanation

	Clause 1
	The IE is mandatory if UE internal event identity" is set to "6a" or "6b", otherwise the IE is not needed

	Clause 2
	The IE is mandatory if "UE internal event identity" is set to "6f" or "6g", otherwise the IE is not needed


11.3 Information element definitions

----------------------------------------------------- break ----------------------------------------------------------

UE-InternalEventParam ::=


CHOICE {


event6a







UE-6AB-Event,


event6b







UE-6AB-Event,


event6c







TimeToTrigger,


event6d







TimeToTrigger,


event6e







TimeToTrigger,


event6f







UE-6FG-Event,


event6g







UE-6FG-Event,


event6h







TimeToTrigger
}

----------------------------------------------------- break ----------------------------------------------------------

UE-InternalEventResults ::=


CHOICE {


event6a







NULL,


event6b







NULL,


event6c







NULL,


event6d







NULL,


event6e







NULL,


event6f







PrimaryCPICH-Info,


event6g







PrimaryCPICH-Info

event6h







TFCS-ReconfAdd
}

14.6.2
UE internal measurement reporting events

In the Measurement reporting criteria field in the Measurement Control messages, the UTRAN notifies the UE of which events should trigger a measurement report. UE internal measurement reporting events that can trigger a report are given below. The reporting events are marked with vertical arrows in the figures below. All events can be combined with time-to-trigger. In that case, the measurement report is only sent if the condition for the event has been fulfilled for the time given by the time-to-trigger parameter.

NOTE:
The reporting events are numbered 6A, 6B, 6C,.. where 6 denotes that the event belongs to the type UE internal measurements.

14.6.2.1
Reporting event 6A: The UE Tx power becomes larger than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE transmission power (for TDD within a single TS) becomes larger than a predefined threshold. The corresponding report identifies the threshold that was exceeded.

14.6.2.2
Reporting event 6B: The UE Tx power becomes less than an absolute threshold

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE transmission power (for TDD within a single TS) becomes less than a predefined threshold. The corresponding report identifies the threshold that the UE Tx power went below.
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Figure 82: Event-triggered measurement reports when the UE Tx power becomes larger or less than absolute thresholds

14.6.2.3
Reporting event 6C: The UE Tx power reaches its minimum value

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE Tx power reaches its minimum value, for TDD its minimum value on a single timeslot.
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Figure 83: Event-triggered measurement report when the UE Tx power reaches its minimum value

14.6.2.4
Reporting event 6D: The UE Tx power reaches its maximum value

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE Tx power reaches its maximum value, for TDD its maximum value on a single timeslot.
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Figure 84: Event-triggered report when the UE Tx power reaches its maximum value

14.6.2.5
Reporting event 6E: The UE RSSI reaches the UE's dynamic receiver range

When this event is ordered by UTRAN in a measurement control message, the UE shall send a measurement report when the UE RSSI reaches the UE's dynamic receiver range.

14.6.2.6
Reporting event 6F: The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold

When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report message when the UE Rx-Tx time difference becomes larger than the threshold defined by the IE "UE Rx-Tx time difference threshold".

14.6.2.7
Reporting event 6G: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold

When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report when the UE Rx-Tx time difference becomes less than the threshold defined by the IE "UE Rx-Tx time difference threshold".

14.6.2.8 Reporting event 6H: The available TFCs reported from layer 1 to MAC changes
When this event is ordered by UTRAN in a MEASUREMENT CONTROL message, the UE shall send a measurement report message when the available TFCs reported by layer 1 to MAC changes.
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Figure xx : Event triggered report when the available TFCs reported from layer 1 to MAC changes
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