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(57) Abrégée/Abstract:

In a method and a system for managing resources in a cellular radio system comprising an Enhanced Dedicated Channel, the
release of the common E-DCH resources is sighaled between UE and NodeB using existing signaling fields on Layer 2 (L2) or
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(57) Abrege(suite)/Abstract(continued):

Layer 1 (L1). These signaling fields are already in use in CELL  DCH, but their interpretation is changed for users in CELL FACH.
In another embodiment, a grant on E-AGCH Indicating INACTIVE on all HARQ processes Is sent as a release command to the
UE. In still another embodiment, the common E-DCH resource Is released upon expiry of a release timer.
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In a method and a system for managing resources in a cellular radio system comprising an

Enhanced Dedicated Channel, the release of the common E-DCH resources is signaled between
UE and NodeB using existing signaling fields on Layer 2 (L2) or Layer 1 (LL1). These signaling
fields are already in use in CELL_DCH, but their interpretation is changed for users in CELL
FACH. In another embodiment, a grant on E-AGCH indicating INACTIVE on all HARQ
processes 1S sent as a release command to the UE. In still another embodiment, the common E-

DCH resource 1s released upon expiry of a release timer.
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RELEASING COMMON ENHANCED DEDICATED CHANNEL, E-DCH,
RADIO RESOURCES

TECHNICAL FIELD
The present invention relates to a method and a device for allocating E-DCH resources in a

cellular radio system.

BACKGROUND
In release 8 of the third generation partnership project (3GPP), work is ongoing to improve

the uplink performance in the so called CELL_FACH state. CELL FACH is a Radio
Resource Control (RRC) state in which the User Equipment (UE) is known on cell level (i.e.

has a cell 1d), has a layer 2 connection but no dedicated physical layer resource associated

therewith. Instead, common physical layer resources are shared between different User

Equipments in the CELL FACH state.

One planned uplink improvement planned for future improvement of cellular radio systems

1s to activation also in CELL FACH of the Enhanced Dedicated Channel (E-DCH) physical
channel, which is normally used as a dedicated physical layer channel in CELL DCH state

with one separate E-DCH resource allocated per user. This can be performed by using a

pool of E-DCH resources that can be temporarily assigned to a user in the CELL_FACH

state. Such a pool of E-DCH resources can be termed common E-DCH resources, E-DCH

resources are conventionally managed by a Radio Network Controller (RNC). However the

pool of common E-DCH resources is to be managed by the radio base station NodeB to
speed up the allocation of resources by not having to involve the RNC in the allocation

procedure. The common E-DCH configurations are broadcasted to UEs located in a cell.
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In F1g. 1 common E-DCH transmission in CELL FACH state is shown. The procedure to
access the common E-DCH channel in CELL FACH starts in a manner corresponding to
Rel-99 Random Access Channel (RACH) transmission, with preamble power ramping using
randomly selected preamble signatures. Having detected the preamble, the NodeB

acknowiedges reception using an Acquisition Indication Channel (AICH) sequence. It alse

informs the UE which common E-DCH resource it has assigned to the UE.

A common E-DCH resource is defined by:

an Up —Link (UL) scrambling code

an E-DCH Radio Network Temporary Identifier (E-RNTI)

a Fractional - Dedicated Physical CHannel (F-DPCH) code and timing offset

E-DCH Absolute Grant Channel (E-AGCH)/ E-DCH Relative Grant Channel (E-RGCH)/
E-DCH HARQ Acknowledgement Indicator CHanncl (E-HICH) codces and signatures, and

High Speed Dedicated Physical Control Channel (HS-DPCCH) parameters such as power
offsets and Channel Quality Indicator (CQI).

In the currently proposcd architecture the set of common E-DCH resources available in cach
cell 1s limited. Also, it will not be possible to indicate an unlimited number of configurations
in the AICH response and also NodeB and air interface resources need to be rescrved for

cach common E-DCH resource. Hence, the E-DCH resources needs to be efficiently used

In accordance with the above, there exist a need for a method and a system that is ablc to

ctiiciently use E-DCH resources.

SUMMARY

It 1s an object of the present invention to provide a method and a system that is able to

efficiently use E-DCH resources.
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This object and others are obtained by the mcthod, a User Equipment and a node as set out

in the appended claims. In order to make more efficient use of the E-DCH resources it has
been recognized that it is advantageous if each UE can release the common E-DCH resource
as quickly as possible after a completed transmission. In addition it has been recognized that
1 some error cascs also be benceficial for the NodeB to have a mechanism to release

common E-DCH configurations for use by a new user.

In accordance with the prescnt invention a fast and cffective method of signaling the release

of common E-DCH resources between UE and NodeB 1s provided.

In accordance with the present invention the release of the common E-DCH resources 1s

signaled between UE and NodeB using existing signaling fields on Layer 2 (L2) or Layer |

(LT). Thesc signaling fields are alrcady in use in CELL DCH, but can be given a different

meaning for users in CELL FACH.

There 1s provided a method of releasing a common Enhanced Dedicated Channel (E-DCH)
resource 1n a Wideband Code Division Multiple Access (WCDMA) radio base station
connectable to a User Equipment (UE) ina CELL FACH state, comprising the step of
sending a grant on an E-DCH Absolute Grant Channel (E-AGCH) indicating INACTIVE

on all Hybrid Automatic Repeat Request (HARQ) processes as a release command to the UE.

There 1s also provided a Wideband Code Division Multiple Access (WCDMA) radio base

station connectable to a User Equipment (UE), the radio base station being adapted to release
a common Enhanced Dedicated Channel (E-DCH) resource for the UE ina CELL FACH

state, wherein the radio base station 1s adapted to send a grant on an E-DCH Absolute Grant
Channel (E-AGCH) indicating INACTIVE on all Hybrid Automatic Repeat Request (HARQ)

processes as a release command to the UE.



10

tn

CA 02852143 2014-05-13

3a

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be desceribed in more detail by way of non-limiting
examples and with reference to the accompanying drawings, in which:

- Fig. 1 1s a view illustrating common E-DCH transmission in CELL FACH,

- Fig. 2 18 a view 1llustrating a cellular radio system,

- Fig. 3 1s a tlow chart illustrating steps performed when releasing a common E-DCH

resource,

- F1g. 4 1s a flow chart 1llustrating steps performed when releasing a common E-DCH

resource, and

Fig. 5 1s a flow chart illustrating steps performed when releasing a common E-DCH

FCSOUrcce,
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DETAILED DESCRIPTION
In Fig.2, a general view of a WCDMA system 100 is depicted. The system 100 comprises a

base station (Node B) 101. The base station 101 serves a number of mobile terminals,

usually termed User Equipment (UE) 103, located within the area covered by the base
station 101. The base station 101 1is also connected to a radio network controller nodc
(RNC) 105. The RNC 105 typically also includes a Radio link controller node (RLC) 107.
The RLC 107 1s among other things responsible for detecting errors. The system 100 also
comprises a power control unit 109, which preferably is co-located or an integral part of the

basc station 101.

In release 6, the WCDMA specification 1s extended with a new uplink transport channel, the

Enhanced Dedicated Channel (E-DCH). The enhanced uplink (EUL) 1s a natural

complement to High Specd Downlink Packet Access (HSDPA) for high-performance

packet-data applications.

[n accordance with the present invention the release of the common E-DCH resources 1s

signaled between UE and NodeB using existing signaling fields on Layer 2 (L2) or Layer 1

(L1). These signaling fields arc alrcady in use in CELL DCH, but their interpretation 1s
changed for users in CELL FACH.

In accordance with one embodiment of the present invention the UE can trigger release of

{ 1)

an E-DCH resource. For example once a UE in CELL FACH transmitting on a common |
DCH resource has emptied its Radio Link Protocol transmit buffer, it can be configurcd to

include the Scheduling Information (SI) field in the last Media Access Control (MAC)

Packet Data Unmit (PDU), indicating buffer status = 0. In particular the Total E-DCH Buffer

Status (TEBS) can be set to 0. For users in CELL FACH, the NodeB can be configured to

interpret such a field as a signal that the UE has finished transmission, and will relcase the
common E-DCH resource. In particular the radio base station NodeB can release the

common E-DCH resourcce as soon as all Hybrid Automatic Repeat Request (HARQ)
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processes are finished. It can be observed that even when the HARQ process carrying the
last MAC PDU with the S field have completed, there may still be previous HARQ

processes that have not yet completed. In accordance with one embodiment the NodeB 1s

configured to rclease the common E-DCH resource, making it available for usc by other
users, once all HARQ processes have finished or when the reordering timer T1 has expired

for the last MAC PDU.

In another embodiment of the present invention, the E-DCII - Transport Format

Combination Identificr (E-TFCI) or the Happy bit on the physical layer control channel E-

DPCCH 1s used to indicate relecase of the common E-DCH resource. As these indicators can

be more error prone, such indicators can in one embodiment be used in combination with

the SI field in the MAC PDU.

In accordance with one embodiment the UL 1s configured to release the common E-DCH
resources once 1t has recetved an ACK for all HARQ processes, or recached the maximum
number of HARQ transmissions. Also when the common E-DCH resources are released and

new data 1s received from higher layer to be transmitted, the UE can be configured to start

transmission by transmitting preambles to request a new common E-DCH resource.

To cover for error cases, like signaling errors or if a UE has moved out of coverage, the

NodeB can also use a release timer to release the common E-DCH resource. For example,
the releasc timer can be started when the common E-DCH resource is assigned to a UE.
Once Uplink transmission has been detected, the timer 18 stopped and preferably resct.

Detection of uplink transmission can for example be based on thresholds for the estimated

Bit Error Rate (BER) or Signal to Noise Ratio (SNR) or similar of the up link DPCCH

channel. If the uplink DPCCH is lost during transmission, due to e.g. a user has moved out

of coverage, the timer is again started. [f the uplink DPCCH is not detected from the user

until the release timer expires, the common E-DCH resource is released in NodeB. Once the
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E-DCH resource 1s released by the radio basc station NodeB, the E-DCH resource 18

released for use by other UEs.

The radio base station NodeB may also be configured to stop a UE from transmitting on &

common E-DCH rcsource by sending a grant on E-AGCH indicating INACTIVE on all
HARQ processes as a release command. The UE i1s then configured to interpret such a

signaling as a signal to rclcase the common E-DCH resource. As a consequence, when the

UE receives a grant on E-AGCH indicating INACTIVE on all HARQ processcs the UE

releascs the common E-DCH resource, which then is available for use by other UEs.

In Fi1g. 3 a flow chart illustrating steps performed when releasing a common E-DCH

resource 18 shown. First in a step 201 it is determined in a User Equipment that a common

E-DCH resource 1s to be relcased. An event triggering the release of an E-DCH can for

cxample be a UE in CELL FACH transmitting on a common E-DCH resource has emptied

1ts Radio Link Protocol transmit buffer. Next, in a step 203, the UE signals to the radio base

station the releasc of a common Enhanced Dedicated Channel (E-DCH) resource. In

particular the signaling of the releasc of the common Enhanced Dedicated Channel (E-

DCH) resource can be signaled Layer | or Layer 2 fields used in a CELL DCH state, for

[ -

other purposes. For example the release can be signaled by including the Scheduling

Information (SI) field in the last Media Access Control (MAC) Packet Data Unit (PDU). In

response the a signaled release of a common Enhanced Dedicated Channel, E-DCH,

resource {rom a UE the radio base station NodeB releases the corresponding common

Enhanced Dedicated Channel, E-DCH, resource, in a step 205 which then can be used for

another user.

In F1g. 4 a tlow chart illustrating steps performed when releasing a common E-DCH
resource 1s shown. First 11 a step 301 1t 1s determined in a radio base station Node B that a

common E-DCH resource 1s to be released. Next, in a step 303, the radio base station

NodeB stops a UE from transmitting on a common E-DCH resource by sending a grant on
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E-AGCH indicating INACTIVE on all HARQ processes as a release command. The UE 15

then configured to interpret such a signaling as a signal to release the common E-DCH

resource 1n a step 305. As a consequence, when the UE recetves a grant on E-AGCH

indicating INACTIVE on all HARQ processes the UE releases the common E-DCH

resource, which then is available for usc by other UEs.

In Fig. 5 a tlow chart illustrating steps performed when releasing a common E-DCH

resource 1 shown, First in a step 401 a release timer is started when the common E-DCH

resource 18 assigned to a UE. Once Uplink transmission has been detected, the timer 18

stopped and preferably reset in a step 403. Detection of uplink transmission can for example

be based on thresholds for the cstimated Bit Error Rate (BER) or Signal to Noise Ratio

(SNR) or similar of the up link DPCCH channel. If the uplink DPCCH is lost during

transmission, due to €.g. a user has moved out of coverage, the timer is again started. It the
uphnk DPCCH 1s not detected from the user until the rclease timer expires, the common E-
DCH resource 1s relcased 1n a step 405 in NodeB. Once the E-IDCH resource is released by

the radio base station NodeB, the E-DCH resource is released for use by other UEs.

By using the method UE and radio base station as described herein a fast and reliable

release of common E-DCH is obtained. This in turn will increase the E-DCH capacity in

CELL FACH.
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CLAIMS

1. A method of releasing a common Enhanced Dedicated Channel (E-DCH) resource in a
Wideband Code Division Multiple Access (WCDMA) radio base station connectable to a User
Equipment (UE) in a CELL_FACH state, comprising the step of sending a grant on an E-DCH
Absolute Grant Channel (E-AGCH) indicating INACTIVE on all Hybrid Automatic Repeat

Request (HARQ) processes as a release command to the UE.

2. The method according to claim 1, comprising the additional step of

releasing the common E-DCH resource upon expiry of a release timer.

3. The method according to claim 2, wherein the release timer is started when the common E-

DCH resource 1s assigned to a UE.

4. The method according to claim 2 or 3, wherein the release timer is stopped when Uplink

transmission has been detected.

5. A Wideband Code Division Multiple Access (WCDMA) radio base station connectable to a
User Equipment (UE), the radio base station being adapted to release a common Enhanced
Dedicated Channel (E-DCH) resource for the UE in a CELL. FACH state, wherein the radio base
station 1s adapted to send a grant on an E-DCH Absolute Grant Channel (E-AGCH) indicating

INACTIVE on all Hybrid Automatic Repeat Request (HARQ) processes as a release command to
the UE.

6. The radio base station according to claim 5, wherein the radio base station is further adapted to

release the common E-DCH resource upon expiry of a release timer.

/. The radio base station according to claim 6, wherein the radio base station is adapted to start

the release timer when the common E-DCH resource is assigned to a UE.
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8. The radio base station according to claim 6 or 7, wherein the radio base station is adapted to

stop the release timer when Uplink transmission has been detected.
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