wo 2012/096611 A2 |1 I NFFV 0 0RO 0 000 A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

19 July 2012 (19.07.2012)

WIPOIPCT

(10) International Publication Number

WO 2012/096611 A2

(51
eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

International Patent Classification: Not classified

International Application Number:
PCT/SE2011/051242

International Filing Date:
17 October 2011 (17.10.2011)

Filing Language: English
Publication Language: English
Priority Data:

61/432,766 14 January 2011 (14.01.2011) US

Applicant (for all designated States except US): TELE-
FONAKTIEBOLAGET L M ERICSSON (PUBL)
[SE/SE]; S-164 83 Stockholm (SE).

Inventor; and
Inventor/Applicant (for US only): KAZMI, Muhammad
[SE/SE]; Svartviksslingan 110, S-167 39 Bromma (SE).

Agent: HASSELGREN, Joakim; Ericsson AB, Patent
Unit LTE, Torshamnsgatan 23, S-164 80 Stockholm (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,

(84)

KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW,ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: METHOD AND DEVICE FOR DISTINGUISH BETWEEN RELAY TYPES

50(\)
N

N

505

1st node
RN

2nd node
3rd node

BS

intermediate
node

Fig. 5

(57) Abstract: The embodiments herein relate to a method in a target node (501, 520) for handling capabilities of a wireless relay
(510) in a communications network (500). The target node (501, 520) receives, from the wireless relay (510), information indicating
a capability of the wireless relay (510). The information indicates whether the wireless relay (510) is fixed or movable. Based on the
received information, the target node (501, 520) determines a procedure to be executed, which procedure is dependent on whether
the wireless relay (510) is fixed or movable.



WO 2012/096611 9 PCT/SE2011/051242

1

19

15

T
wy

30

METHOD AND DEVICE FOR DISTINGUISH BETWEEN RELAY TYPES

TECHNMICAL FIELD

Embodiments herein relate gensrally to a first network node and a method in the first
natwork node, and {0 a wireless relay and a method in the wireless relay. More
particularly the embodiments herein relats to handling of capabilities of the wireless relay

in a commurications network.

BACKGRQOUND

in & typical cellular nstwork, also referred {o as a wirsless communication system, User
Eguipments (UEs), communicats via a Radio Access Network (RAN) to one or more core
networks (CNs).

A user equipment {3 a mobile terminal or mobile station by which a subscriber may access
services offered by an operator's core network and services outside operator's network to
which the operator's RAN and CN provide access. The user equipments may be for
gxample communication devices such as mobiile telephones, cellular telephones, or
lapiops with wirgless capability. The user sguipments may be portable, pocket-storable,
hand-held, computer-comprised, or vehicle-mounied mobile devices, enabled {o
communicate voice and/or data, via the radio access network, with another entity, such as

another maobile station or a server. 1 the following, the term user squipment is used.

User equipmsnts are enabled to communicate wirelessly in the cellular network. The
communication may be performed e.g. betwesn two user equipments, between a user
sauipment and a reguiar telephane and/or batween the user equipmant and a server vis
the radio ancess network and possibly one of more core networks, comprised within the

cellular network.

The radio access network covers a geographical area which is divided into cell areas, with
each cell area being served by a base station, e.g. a Radic Base Station (RBS}, which in

some radio access networks s also called svolved NodeB {eNB), NodeB, B node, hass
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station or Base Trangoeiver Station (BTS), depending on the technology and terminology
used. A cell is g geographical area where radio coverage is provided by the radio base
station at a base station site. Each cell is identified by an identity within the locsl radio
area, which is broadcast in the cell. The base stations communicate over the air interfacs

operating on radio frequencies with the user squipments within range of the base stations.

I some versions of the radio access network, several base stations are typically
connected, &.g. by landlines or microwave, to a Radio Network Corttroller (RNC), as in 3%
Generation {3G), 1.e. Wideband Cods Division Mulliple Access (WCDMA). The radio
network confroller supervises and coordinates various activities of the plural base stations
connacted thereto. In 2™ Generation (26), 1.e. Glokal System for Mobile Communications
(GSM), the base stations are connedted to a Base Station Controller (BSC). The network

cantrollers are typioally connected to ona or more core networks.

Arelay node (RN), or just simply relay, ina wireless communication network is used fo
receive and re-transmit/forward signals intendad for mobile stations, in a mobile network,
ie. for user equipments in a communications network., A mobile station may be referred
to as user equipment in Third Generation Partnership Project (3GPP} terminology. A
number of user equipments may be served by a single relay node. A key objective of the
relay node is to enhance the radio access coverage in both the Uplink (UL}, ie. user
equipment {0 base station transmissions, and Downlink (DL}, L.e. base station to user
equipment ransmissions. A relay node may be positioned between a base station and a
user equipment so that tfransmissions between the base station, referred to as the donor

base station, and the user equipment are relayed by the relay node.

The relay node connectivity or architecturs in Long Term Evolution (LTE) networks is

described in 3GPP. In LTE the relay connectivity or architecture comprises:

¢+ relay node connected wirslessly (o2 donor cell of a donor eNode B (DeNB) via the
radio hackhaul link, and

+  ysarequipments connsel to the relay node via the radio access link.

Figure 1 depicts a cormmunications network 100 Blustrating the connection between
different nodes when a relay node 103 is used, i.e. it fllustrates a single hope relay
architecturs in the communications network 100, The relay node 103 is connscled
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wirglessly to a danor cell of a donor eNads B105 via a radio backhaul link 104, and UEs
backhaul link 104, Le. DeNB-relay node link, and the radio access link 108, .e. relay
node-UE link, are termed the Un and Uu interfaces, respectively. The relay architecture
shown in Figure 1, ilustrates that the eNB 105 connects to the LTE Evoived Packet Core
{EPC) 110

The relay node 103 connects to the DeNB 105 via the Un interface using the same radio
protocols and procedures as used by the UE 107 for establishing a connaction to an eNB
105, During the Radio Resaurce Control (RRC) connection setup phase, the relay

node 103 signals an RN indicator to the DeNB 105, The RRC is a protocol which handles
the control plane signaling of Layer 3 betwaen the UEs 107 and the Universal Terrestrial
Radio Access Network (UTRAN). Bassed on the received RN indicator, the DaNB 108
executes certain functions which are specific 1o the relay oparation. For instance the
DeNB 105 selects the relevant core network node, Le. a Mobility Management Entity
{(MME) in LTE, which is capable of suppotting the relay functionatity.

Az g general matter, the relay node 103 may be fixed or wireless, Furthermore, a wireless
refay node 103 may be implemented as a standalone mobile relay or a wireless terminal,
Typically a mobile relay may be deplayed in a movable vehicle such as a bus, frain, farry
ato, primartly to serve UEs 107 in the movable vehicle, but also to serve UEs 107 in
surrounding areas. relay nodes 103 may therefore be distinguished as being of different
types,

However, despite the existence of different variants or types of relay nodes 103, the donor
node 105 is unable to distinguish between these different types. Because of this,
procedures spacific to a particular relay type may not be executed, or are exacuied
unnecessarily, As a conssguence, some of the relay functions may not be operable, and
the full potential of the relays 103 may not be utilized. Furtharmore there will not be any
motivation (o deploy relays of different types, which are beneficial in different

envirorunants and scenarios.

Spectrum Usage in Relays

With respect t a relay nodes 103 usage of radio spectrum, an relay node 103 may be

classified into the Tollowing two categories: in-band refay and out-band relay. For an in-
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band relay 103, the backhaul link 104 and the access fink 108 operate using the same
carrier frequency. Typically, therefore, communication over the hackhaul 104 and accsss
links 108 takes place in a time division mannar. However, in principle, simultaneous
operation over the two links may nonetheless be achisved with sufficient lsolation

5 between the access 198 and backhaul links 104, e.g. by virtue of direstive transmission.
For an out-band relay, the backhaul link 104 and the access link 108 operate using
different carier frequencies.

Carrier Agaraaation {CA) in Relavs

10 Carrier aggregation is used to aggregate fwo or more component carriers for supporting
high data rate transmissions over a wide bandwidth, e.g. up to a 100 Mega Hertz (MHz)
for a single UE 107 in LTE. CA may be used in the downlink, uplink or in both direction.
Carnier aggregation is also referred to as, e.g., interchangeably called, “a multi-carier
sysitem”, "multi-carrier operation”, "multi-carrier” transmission andior reception. Typically

15 the component carrisrs in carrer aggregation belong to the same technology, e.g., all
carriers are WCDMA carriers, or all carriers are LTE carriers. Mowever cartier
aggregation between carriers of different technologies is also possible to increass

throughput,

20 CA may also be used in a relay environmant to increasse the data rate over the backhaul
104 andlor access link(s) 108, Furthermare, carrigr aggregation may be used in both in
band and out band relays. The same relay 103 may also be configured o operate in the

baseline, Le., legacy, single carrier gperating mode.

Pl
(%21

Relay Deployvment Scenarios

Typically morg than one refay node 103 connects to the same donor base station 1058,
The relay nodes 103 are generally deployed in the coverage arga of the donor cell, which
is served by the donor node e.g. donor aNode B . As the primary function of the relay
node 103 is to improve coverage, both outdeor and indoor relay node deplayment

30 scenarios are beneficial. An outdoor relay node 103 may be used for cell edge coverage
frgrovement. An indoor relay node 10 3 may be used for solving indoor dead spof and

hiot spot scenarios.

Furthermore when deployed outdoor or indeor the antennas used for the backhaul 104

e
o

and access links 108 may sither be in the indoor or cutdoor Le. any combination is
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possible in principle. Also, different Multiple-Input Multiple-Qutput (MIMO) configurations
may also be used in the access 108 and backhau finks 104, For example, a relay node
103 may be associated with 2 tranamit and 2 receive antennas on the accass links 108,

and 4 transmit and 4 receive antennas on the backhaul link 104 respectively.

I Figure 2, the relay node 103 is deploved outdoors in a communications network 100,
Further, all the relay antennas for the transmission/reception of signals over the backhaul
link Un 104 to the eNB 105 and access link Uu 108 to the user equipment 107 are located
ottdoors. The outdcor relay 103 serves outdoor user equipments 1078, as well as indoor
user equipments 107h.

In Figure 3, the relay node 103 s deployed indoors in a communications netwark 100,
Further, all the relay antennas for the transmisston/raneption of signals over the backhayl
tink Un 104 {o the eNB 105 and the access link Uu 108 to the user equipment 107 are

tocated indoors, The indeor relay nade 103 primarily serves indoor user eguipments 107,

In Figure 4, the relay node 103 is deployed indoors in a communications nafwork 100,
But the relay antennas for the transmissiun/reception of signals over the backhaul link Un
104 to the ¢NB 105 are located outdoors, while the antennas for the access link Uu 108 to
the user eguipment 107 are focated indoors. This type of relay deployment is also called a
Thru-wall or through-wall deployment, and is meant {o primarily serve indoor ussy
gguipments 107, The use of cuidoor backhaul anfennas results in improved backhaul link

uality 8.g. compared {o the purely indoor deployment of Figure 2.
9 purety F g

Multi-Standard Radio (MSR) Relay

A relay node 103 may also comprise a Multi-Standard Radio (MSR). A MSR relay node

103 comprises common Radio Frequency (RF) components, e.¢g. power amplifiers, RF
fillers, which may be used 1o operate:
(1) more than one Radio Access Technology (RAT): or

{2) more than one carrier within the same RAT.

Mare specifically, the MSR relay node 103 may also be fermed as Multi-Carrier Multi-
Standard Radic (MC-MER) base station due to the fact that it may comprise a single RAT

with more than one carrier.
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Hence a single RAT MSR is a special case of an MSR. Furthermore a special case of
MSR may also comprise a relay node 103 that supports a single carrier within a RAT, i.e.
single carrier single RAT MSR refay 103, The MSR relay 103 may be Frequency-division
duplexing (FOD) or Time-Division Duplex (TDD). Examples of RATs supported in FDD
MOR relay are: LTE FRD, UTRA FDD and GRMW/GERAN. Another example is: LTE FDD
and 3GPP2 Code Division Multiple Access (CDMA) technologies, e.g. CDMA2000 and
High Rate Packet Data (HRFD). Examples of RATs supported in FDD MSR relay are:
LTE TDD and UTRA TDD.

The carrers within FDD or TDD MSR relay 103 may be contiguous or non-contiguous.
Furthermaore such ralay 103 may be used in a single hop or in a multiple hop relay

systam.

Other types of Relay Nodes

Relay nodes 103 may also be classified into other types of categories. The most
fundamental classification of relays 103 is based on whether ths relay 103 s fixed or
movable:

s Fixed relay: A fixed relay is always fixed in the sense that its geographical location
remains unchanged.

s Movable refay; A moveable relay may move or remain stationary depending upon
the mobility state of the object carryving the relay. Hence mobility is the major
characteristic of the movable relay, because its geographical location may changea.
However other charactaristics may be very similar {o those of the fixed relay. For
instance similar to the fixed relay, the movable relay also has backhaul and access

links, and may also be an in band or an out band.

A movable relay may further be dassified info sub-categonss, Non-limifing examples of
the sub-categories of movable relays are
s Dedicated mobile relays: A dedicated mobile relay may be installed, for sxample,
on a movable vehicle such as i a bus, train, boat ete to primarily serve the users
inside the vehicle. However users outside the vehicle may also be served. This
type of relay may be under the control of an operator or may be owned and
managed by the subscriter or private owner.
s Wirelass ferminals that act as a relay: Wirsless terminals that act as a relay may
be normal UEs or mobile terminals that are able to perform the relaying function.
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»  Dedicated wireless terminal relays: Dedicated wireless terminal relays may
comprise dedicated wirgless fermingl such as handhsld wireless devices that
perform relaving features to serve other users or terminals,

As stated in earlier there are different variants or types of relay nodes 103, and not all
procedures specific to a particular relay type may be executed. Some of the relay

functions niay not be operable and the full potential of the relays 103 may not be utilized.

SUMMARY

An objective of embodiments herein is therefore to obviate at least one of the above
disadvantages and to provide improved ulilization of network rescurces in a

communication natwork,

According o a first aspect, the objective is achieved by a method in a target nods for
handling capabilities of a wireless relay in a communication. The target node receives
infarmation indicating a capability of the wireless relay from the wireless refay. The
information indicates whether the wireless relay is fixed or movable. Based on the
received information, the {arget node determines a procedure to be exacuted, which

procedure is dependent on whather the wirsless relay is fixed or movable,

According to a second aspect, the ohjective is achieved by a methad in a wireless relay
for enabling o farget node {0 handle capabilitiss of the wirsless relay in a communications
network., The wireless relay sends information indicating a capability of the wirsless relay
o the target node. The information comprises information whether the wireless relay is
fixed or movable, The information enables the target node to handle capabilities of 2
wireless relay in the communications network,

According to a third aspect, the objective & achieved by a farget node for handling
capabiliies of a wiraless relay in a communications network, The target node comprises
an atiribute processing circuit configured to receive, from the wireless relay, information
indicating a capability of the wirsless relay from the wireless relay, The information
comprises information whether the wirgless relay is fixed or movable. The atiribute

procassing circuit is further configurad to, based on the received information, determing a
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procedure to be executed. The procedurs is dependant on whether the wireless relay is
fixed or movable.

According to a fourth aspect, the objective is achieved by wireless relay for snabling a
target nade to handle capabilities of the wirsless relay in & communications network, The
wireless relay comprises an attribute reponting circuit configured to send information
indicating a capability of the wirsless relay to the target node. The information comprises
information whether the wireless relay is fixed or movable. The information enables the

target nods to handls capahilities of a wireless relay in the communications network.

Embodiments herein afford many advantages, of which a non-exhaustive list of examples
follows:

The embodiments herein comprises advaniageously operating a wireless communication
network that uses one or more relay nodes based on attributes specific to those relay
nodes. Network operation particularized for relay nods attributes in this way may utilize
natwork hardware resources more efficiently, better conserve radio resources, and
facilitate more accurate network plarming, as compared to known approaches that blindly

operate without regard to relay node altributes.

Since the relay node signals its capability to the targst node which enables the target
node to explicitly and fully identify the relay characteristics, improved utilization of network
resources in a communication network is achieved.

The embodiments herain are not limited by the above features and advaniages. Those of
ordinary skill in the art will appreciate sdditional features and advantages upon reading
the following detailed description of example embodiments, and reviewing the figures
comprised tharein,

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is @ block diagram illusirating an overview of a relay archiecture in LTE.

Fig. 2 i@ a block diagram itlustrating an outdoor relay deployment.
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Fig. 10a-b

Fig. 11

Fig. 12

Fig. 13
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is a block diagram lustrating an Indoor relay deployment.

is 3 block diagram Hlustrating an indoor relay deployment with outdoor

backhaul anterinas; thru-wsl scenario.

is a block diagram ilustrating embodiments of a communications network.

is & block diagram Blustrating a multi-hop refay overview.

is an averview of a possible relay archilecturs in HSPA

is a combined signalling diagram and flow chart ustrating embodiments of
a method,

is a flow chart illustrating embodiments of a method in a target node.

are flow charts Hlustrating embodinients of a method in a wirsless relay.

is a block diagram ilustrating components of a target node accovrding to

several smbodiments

is & block diagram illustrating components of a relay node according to

several embodiments.

is a block diagram illustrating embodirnents of an intermediate node.

The drawings are nol necessarily tu scals and the dimensions of cerlain features may

have been exaggerated for the sake of clarity. Emphasis is instead placed upon

iHustrating the principle of the embodiments herain.

DETAILED DESCRIPTION
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The embodiments herein relates to a wirsless communications network that uses one or
more relay nodes, and to techriigues for operating the wireless communication network
based on attributes specific to those relay nodes.

(3

Figure § depicts a communications network 800 in which embodiments herein may be
implemerited. The communications network 500 may in some embodiments apply to one
or more radio access technalogies such as for example LTE, LTE Advanced, Wideband
WODMA, UTRA TDD, GSM/GERAN, multi-standard radio {(MSR), any othar 3GPF radio
access technology or even non-3GPP technologies tke COMAZD00 1xRTT, CDMAZO00
10 high rate packet data (HRPD) stc.

The sommunications network 500 comprises a third network nede, referred to as a base
station 801, sarving a cell. The base stalion 801 may be a base station such as a NodeR, an
eNodeB, acces paint, Base Transceiver Station (BTS) or any other network unit capable to

15 communicate over a radio carrier with a user equipment 508 being present in the cell. The
base station 501 may be referred to as a first network node 501, The ussr equipment 505 may
he any suitable communication device or computational device with communication capahilitiss
capabts to communicate with & base station over a radio channel, for instance but not imited {o
maobile phone, smart phone, parsonal digital assistant {PDA), lapiop, MP3 player or portable

20 DVD player, or similar media content devices), digital camera, or even stationary devices such
as a PC. A PC may alzo be connecled via a mobile station as the end station of the
broadeasted/mulicasted media. The user equiprnent 505 may also be an embedded
commiunication device in e.g. slectranic phote frames, cardiac surveillance equipment, infrusion
or other surveillance sguipment, waathisr data monitoring systems, vehicle, car or transport

5 communication eguipment, etc. The user equipment 505 is referred to as UE in some of the

figures,

A first network node, referrad to as a relay node (RN) 510, is positioned between the
base station 501 and the user equipment 508 so that transmissions between the base

30 station 501, referrad to as the donor base station, and the user equipment 508 are relaved
by the relay nede 8510, The relay node 510 communicates wirelessly with the base station

501, and may thersfors also be referred to as @ wireless relay 510,

in some embodiments, 2 second network node 820 or intermediale nods is located
35 between the relay nods 510 and the base station 501,
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The first network node 510, the second netwark node 520 and the third network node 501
will be described in more detail balow,

(%3]

Currently, LTE does not specify multi-hop relay architectures, where muitiple relay nodes
510 are used between the served user equipment 505 and the base station 501. A multi-

hop refay architecture based on 2 hops is illustrated in figure & In such architecturs, the
information “haps” from the base station 501, e.g. the donor eNB, in LTE through multiple
relay nodes 510, for example through a first relay node 510a and through a second relay

10 node 510bh, untl it reaches the user equipment 505. in a similar manner information sent

from the user eguipment 505 traverses multiple relay nodes 510a, 510b on the way to the
base station 501, e.g. the donor eNB, in LTE.

Although discussed and ilustrated above with respect to an LTE network, a multi-hop

15 relay architecture may be employed in any network, including e.g. HSPA networks, i.e.
UTRA FDD or TDD, GEBM networks, e, EDGE, 3GPP2 CDMA technologies, &.q.
CDMA2000 and HRPD, or mull-RAT carrier aggregation system such as HSPA-LTE CA
ete. However the relay architecture may be slightly different in other technologies. In
general a relay node 510 is conneclad via g backhaul link to any type of donor base

20 station 501, s.g. belonging to HEPA, GSM, CDMAROG, WilMax technology ete. A possible
relay architectura in HEPA iz shown in figure 7. For example in HE8PA, the relay node
510 is connected to the base station 508, e.g. a Node B, which in turn is connected o a
RNC 812 via an lub interface. The RNC §12 is further connecliad to the ERC $15.

frk
e

As stated in sarlier there are different variants ortypes of relay nodes 510. The prior art
solutions do not distinguish between different types of relays. Due 1o this imitation
procedures spacific {o g particular relay type may not be executed. Az a consequence
some of the relay functions may nat be operable and the full potential of the relay nodes
510 may not be utilized, Furthermore thers will not be any motivation to deploy relay

30 nodes 510 of different types, which are beneficial in different environments and scenatios.

The method for handling capabilities of a wireless relay in the communications network 500,
according o soms embodiments will now be describad with reference to the combined signafing
diagram and flowchart depicted in Figure 8. The method comprises the following steps, which

3% steps may as well be carried out in another suitable order than describad below.
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Sten 801

The relay node 510 signals its refay type capabilities to the second network node 520, o
the third network nads 501 via the second network nods 520 or divectly to the third
network node 501, The relay type capabilities may be in the form of a relay typs indicator,
where the indicator uniquely identifies a type or characteristic of the relay node 510.

The relay node 510 may be referred to as @ first network node 510, however the term
reday node 510 and the term wireless relay 510 may be used interchangeably in the
following. The relay node 510 may be any type of relay node e.q. fixed refay, wirgless
ferminal acting as relay, mobile relay elc. The relay node may belong to any RAT, e.g.
LTE or HEPFA, or it may comprise MSR. An MSR relay node may be with contiguous or

non-contiguous spactrum.

As mentionsd above, according embodiments herein, the first network node 510, e.g. the

relay node 514, reports its capability to the sscond network node 520 or to the third
network node 501, which uses the received capability information (o uniquely identify the
typa, funclion and characteristic of the relay node. The ralay node 510 may report its

capability to more than one targst node, e.9. a donor base station, a positioning nods slc.

The type, function and characteristic of a relay node means in padicular whather the relay
node 510 is fixed or movable. it may also mean whether the relay node 510 is deployed in
an indaor or cutdoor location, or whether it is under conirol of the subscriber or undsyr an
operator. Another aspect of the funclion is whether a particular type of relay node 510 is
presently using all is features or not e.g. wirgless terminal acting as mobile or relay node
or both.

The relay type capabiliies may also indicate that the relay node 510 is & relay.

The advantage of uniquely identifying & particular typs of relay node lies in the fact that
actions, tasks or procedures spedcific to a particular relay node type may be camisd out by
the target node. The relay node type capability may also be exploited to perform netwaork
planning and managemeant and thus improve overall netwark parformance. All these

aspects are described in greater detail below,

Step 802
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In some embodiments, the relay node 510 sends its relay type capahilities to the second
network node 520, Then, the second network node 520 receives the relay type
capabilities from the relay node 510 and uses the relay type identifier 1o determine the

task or procedure specific to the identified relay type, and performs or execuies a task or

3

5 a procedure specific to the typs or characieristic of the relay node 510. The second
network nade 520 further uses the received capabilily information to uniquely identify the

type, function and characteristic of the refay node 510,

The second network node 520 is a network node which directly may receive the relay type
10 capability or relevant information from the relay node 510, Examples of second network
node D20 are donor node, donor base station, donor Noda B, donor eNode B, donor radio
network controlter, donar base station controller, anather relay node in & multi-hop
relaying system, positioning nade, core network node, a base station, a nstwork controlier

.....

15 the most common example of the second network node 520,

In some embodiments, the second network node 520 forwards the received relay type
capabilities o the third network node 501, In some embodimants, the second network
node 520 may report the received relay type capabilifies to other netwerk nodes, e.g. a

20 noade in g corenetwork, in addition {o the third network node 501,

in some embodiments, the relay node 510 sends its relay type capabilifies directly {o the
third network node 501, In other words, the third network node 501 may raceives the
refay type capabiliies either dirsetly from the relay node 510 or via the second nstwork

25 mode 520,

The sscond network node 520 and/or the third network node 501 may uses the relay type
identifier to determine the task or procedure specific to the identified relay type, and
performs or execuias a task or a procedurs spacific to the type or characteristis of the

Ll
<

relay node 510, The second network node 520 andfor the third netwark node 501 furthse
use the received capability information to uniquely identify the type, function and

characterisiic of the relay neds 510

The third network node 501 is the natwork node which communicates with the second

35 network node 820, In some cases or for certain functions the relay node 510 may also
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communicate directly with the third network node 807, Examples of a third network node
501 are Operation and Maintenance (O&M), TUperational Suppert Systems (088), Seif
Organizing Network (20N) node, base station, Node B, eNode B, core network node, e.g.
MME or GW, another relay node, positioning node, e.g. Stand-Alone-Serving mobile
location center (SAS) in HBFA and Evolved Serving Mobile Location Center (E-SMLC) in
LTE or any type of network management controlier of node,

In aome embodiments, the second network node 520 and the third netwerk node 501 is
the same node, as illustrated by the dashed box in figure 8. In the following, the term
target node 501, 820 will be used when referring o sither the second network node 520,
ar the third netwark node 501 or {o the case when the second network node 520 and the
third network node 501 is the same node. The target node 501, 520 is the targst which

receives the information about the capability from the relay node 510.

Relay node tvpea: In this section the meaning of the ralay type will he explained with

several examples.

In some embodiments there may be two relay node types: fixed and movable, Hence the
relay type capability may be sxpressad by an indicator or any signaling means which
distinguishes between the following two main categeries: Fixed relay node and Movable

refay node.

The signaling for the above capability reporting may requirs 1 bit of information to
distinguish batween the two relay node types. The relay node type indicator may also
enable the receiving or target nods 501, 530, e.g. donor base siation, to distinguish
between more varieties of relay nodes 518 such as:

- Fixed relay nods.

- Dedicated mobile relay node,

- VWireless terminal acting as a relay node.

- Dedicated terminal solely for relaying.

The relay node type indicater may also enable the receiving or target node 501, 820, e.g.
donor hase stalion, to distinguish between aven more varieties of relay nodes such as:

- Fixed relay node,

~  Dedicated mobile relay node.
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- Wirsless terminal type A acting as a relay node: partial mobile and relay
oparations,

~ Wireless terminal type B acting as a relay node: full mobile and relay operations.

- Dedicated terminal solely for relaying.

L

Terminal Type A In the above example the terminal Type A means that when the
wirgless terminal acts as refay node elther the mobile operation or relay operation ar both
may oaly be performed partly. The meaning of the parial operation is explained below
with few examples.

14
it some embodiments, the two tasks mobile and relaying funclions may be performed in
Time Division Multiplexed {TOM) manner or in Fregquency Division Multiplex (FDM)
fashion or combination of the two. The TDM approach means that for example the two
tasks are performed alternatively; mobile communication and relaying are performed

15 during time periods T1 and T2 over a cycle of a time period TO where TO 2 T1 + TZ,
Similarly in case of terminal Typs A which relies on the FOM, different parts of the
bhandwidth of the camrier or even different carriers are {o be used for performing mobile
and refaying functions at the same tims.

20 Another variant of terminal Type A is that the wireless terminal may parform both mabile
and relay node funclions with full capabiliies provided the load, e.g. bit rate, does not

excasd a cerfain threshold.

Yet another aspect of partial operafion or variant of terminal Type A is that some of the

)
vl

features or capabilities may not be used when the terminal acts as both mobile and relay
node, Examples of features, which may not be used or fully used are positioning or certain
type of positioning, e.g. Chserved Time Diffsrence of Arrival {OTDOA) may not be used
whan relaying, carrier aggregation or cerfain types of CA may not be performed or
number of Component Carriers (CCs) in CA may have fo be reduced stc. The CAls

30 interchangeably called as multi-carrier or multi-cell system.

In summary, there may be different sub-variants of Type A relay node. The receiving
nadeftarget node 501, 520 may distinguish between these different sub-variants using an
indictor or additional indicator or any suitable information or additional information

35 recsived from the relay node 510,
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Terminal Type B: The termvinal Type B in the above example means that the wireless
terminal is capable of operating ss a relay nade without hampering the normat mobile
cammunication operation. As compared with Relay Type A, the Relay Type B bears
typically more processing capability and power,

Dynamic characteristics of relay nodes: The movable relay node 510 may also
temporarily become stationary. For example the dedicated mobiie relay node installed in a
hoat or a ferry may become stationary when the hoat or the ferry is anchorad on @ port.
This temporary change in the mobile state of the movable relay node may alse be
communicated to the {arget node 501, 520. According {o the first alternative the relay
node 510 and in particular when being movable, may report an additional indicator or
information o the {arget node 501, 520 indicaling whether the relay node 510 is currently
stationary or movabie, This will enable the target node 501, 520 to decide whether to
axecute the {asks which are specific to the mobility or not. The following rules may also be
pre-defined,

- The relay node §10 being movable, 2.g. a mabile relay node or 3 wirsless terminal

acting as relay node, is considered movable by defaul.

- If the movabie relav node 510 is stafionary or if its speed is below threshold over
certain time window (Ts) then the relay node 510 informs the natwork, 1.2, target

nade 501, 520, that presently it is stationary or in a state of rest.

According to some embodiments, the recsiving node, 8.¢. donor base station, L. targset

node 50T, 520, itself measures the speed of the relay node 510 to determine whether the
movable relay nods is currently stalionary or moving. Accordingly the receiving nods, Le.
targst node 501, 520, may perform the refevant task depending upon the mobility state of

the movable relay nods.

Operationa! or funclional modes of relav hodes

Certain types of wireless terminal acting as relay node 510 may or not act as mobile and
relay node all the time. For example the Type A relay node described above may perform
alt tasks related to mobile operations with full capability when not acling as relay node.
Henee such a refay node 510 may send a specific indicator to the relevant nods, e.g. to
doneor node or positioning node, Le. target node 801, 520, to inform that it is carrying out
specific function or not carrying out some other functions. For example when acting as
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mobila only, the wireless terminal may meet all the supported positioning requirements.
Hance the positioning node, i.e. the target node 501, 520, may request the wircless
terminal, e.g. Type A, when operating only as mobile to perform all necessary positioning
measuwrements e.g. Reference Signal Time Difference (RSTD) measurements in LTE
OTDOA positioning.

As stated earfer, in LTE the relay node 510 sends an indicator, 8. RN indicator, to
indicate that the reporting node is a relay node. Hence the ‘relay type capahility
information’ to identify the type or characteristic or other features of the relay node 510
may be sent in addition 1o the sxisting signaling, i.e. RN indicatar, to indicate that the
reporting node i the relay nods 510,

Relay type capability reporfing mechanisms: The reported relay type capability may be

ong of the pre~-determined relay types, which were described above. i the relay types are
pre-determined then the relay node 510 may signal an wentifier corresponding o ifs relay
type capability. i this way the signaling overheads are reduced. The relay node 510 may
also report more than one capabilily or corresponding identifiers in case the sams relay
node 510 is capable of having multiple relay type characteristios. i is up to the network
i.e. donor node, target node 501, 520, or other relevant nade, to decide as {o which

feature or characteristic of the refay node 510 is (o be used.

The relay node 510 uses appropriate profocot or signaling means to report its relay type
capability to the target node 501, 520, Examples of protocols which may be used for such
reporting argr RRC, Low-Fowar Probing {(LFF), Media Access Control (MAC) sto. For
sxample REC protocel is used aver Un interface, e.g. RN-DeNB interface in LTE, fo
report such capability to the target node 501, 520, {.e. donor node stich as DeNB in LTE.
The LPF protocol miay be used for reporting the relay type capability i the arget node
501, 820 the positioning nods which is E-SMLC in LTE.

The relay node 510 mav report the relay type indicator or related information under the
following circumstances or conditions, but not limited to proactive relay type capahility

reporting and refay type capabiily reporting based on explict request.

Proactive relay type capability repording: According to some embodiments the first node,

e relay node 510 may signal the relay type capability information, L.e. an indicator or any



WO 2012/096611 18 PCT/SE2011/051242

relevant information, o the target node 501, 520, proactively without receiving any explicit
request from the target node 501, 520.

The relay node 510 may signal the relay type capability information to target node 501,
5 520 progotively during for sxample any of the scenarins below:

Curing an RRC connection setup phase when the relay node 510 is connected to the
donor node, e.g. donor eNB in LTE, o during any phase when the relay node 510 is
initially setup or introduced or connected {o the exdsting or new donor hode.

~  After the recovery of the cannection loss due to any reason. For example afler the
10 RRE connection re-establishment which ocours upon recovering front radio link
fatlure, handover failure sic.

~  When the relay node 510, in particular when being a movable relay node, performs
handover to new donor node, The refay node 510 may report the relay type capability
to the new donor node, L.e. the farget node 501, 520, before, during or just after the
15 handover,

When the relay node 518, in particular when being & movable relay node, defacts that
its mohility stale is changed e.g. from non-zero speed to stationary state or vice versa.
i1 this case the rslay node 510 may report the current state of its motlity. The
reporting may be dong based on pre-determined rules .g. g time peviod over which

20 the spead is to he measured. Any state of the art method of measuring speed may be
used; but the meathod to use may be pre-defined.

When the relay node 510 is modified e.g. one of more parameters associated with the

e

relay node 510 are changed, the relay node 510 is upgraded or downgradad

~  When the relay node 510 notices that new network nodes such as a relay node, an

e
%}

RNC or 3 positioning node, are infrduced or removed in the network 500, The first
nade, Le. relay node 510, may notice this change in case i receives new or praviously
unknown cell identifier(s) frorn the other nodes or it measures /freceives signals from

previously unknowry second network nodes 520 and/or third network nodes 501,
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~  \Whan the cell identitier or any relevant identifier of any aof the existing targst nods 801,
520, a.g. cell 1D of donor base station, is changed. The cell identifier or any other
identifier of the base station or any other node may be changed dus to the network

planning or when new nodas are added or the existing ones are removed.

The proactive reporting may also be limited to the pre-determined targst or receiving
node &.9. donor node such as a DeNB in LTE or a DNB/RNG in HEPA. The pre-
determined receiving node, La. the target node 501, 520, may forward the received
refay type capability to other nades.

Relay tvpe capability reporting based on explicl request; According o this mechanism of

the relay type capability reporting, the relay node 510 may report its relay type capability
to the target node 501, 520 upon receiving an explicit request message from the
requested n target node 501, 520, The target node 501, 520 receiving the relay type
capability information may be one or more sscond network nodes 502 andior third
network nodes 501, The relay node 510 may report its capability to the node which sends
the request. However in some cases one of the fargst node 501, 520 may request the
relay node {o report its capability (o several target node 501, 520 by speacifying the
recipient nodes. For example the targst node 501, 520, i.e. donor eNB in LTE, may
reguest the relay node to report its ralay type capabilily to the requesting node, e.g. donor
&NB, and also to the posifioning node. Hence the requesting and the targst node 501, 520
may be the same or may also be different.

There are saveral alternatives as explained below:

According to one alternative the requesting node specifies the {arget node(s) 501, 520,
2.g. node ldentity (1) or pre-defined tag, in the relay type capability request message
sent to the relay nods 510, There may be more than one receiving targset node 501, 520
as described earlier. Upon receiving such a message the refay node 510 reporis the relay
type capability information to all the specilied target nodes 501, 520

Aceording to some embodiments, the targat nodeds) 501, 520, i.e. the node receiving
relay type capabilities, may be pre-defined node(s). Upon receiving the request meassage
from the targetl node 801, 520, the relay node 510 may report its capability to all the pre-
defined targst nodes 501, 520, In some embodiments, the target node 501, 520 may be
pra-defined as the same node which requests the relay node to report its relay type
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capabilifies. In another example s specific second node 520, e.g. donor eNB, may bs pre-
defined as the target node 501, 520 regardiess which node requests the relay node 510 tn
repent its relay type capability. Yelin anothsr embodiment mulliple sscond nodes may he
pre-tefined as the target nodas. Yet in another example different types of relay
capabilities may be reported to different target nodes 531, 520, For example a capability
whether the terminal may act as a relay node 510 or not is reported to the farget node
501, 520. But the capability whether the terminal acting as relay node may also perform
positioning or not is reported to only the positioning node and also to the core network
node,

The embodiments described in the preceding section snabled the target node 501, 520,
g.g. donor node, DeNB in LTE efc, to anguire the relay type capability from the relay node
510.

According to some embodiments, the acquired relay {ype capability or the relevant
information is signated or forwardad by the acquired node, Le. the target nade 501, 520,
ta other network nodes,

The acquired relay type capahility information may bs forwarded to the other nefwork
node transparently or non-transparently. in the former case the target node 501, 520
forwards the inforrmation o the other network node without modifying the contents of the
message received from the first nods, L. the relay node 510, In the latter case the {argst
node 501, 520 may decode the message received from the relay nods 510 and may sven
madify the contents of the recaived message before sending it o the other natwork node.
In some embodiments, the target node 501, 520 is the second network node 520 and the
other node is the third network node 501, In some smbodiments, the target node 504,

520 ix the third network node, and the other node is another node in the network 500.

Consider that the donor node, e.g. DeNB in LTE, which is the target node 501, 520
receivas the relay type capability information from the relay node 510, which is a movable
retay node. Furthermore the movable relay node 510 is the dedicated mobile relay node.
According 1o some embodiments, the: donor node sighals this information to the core
network node, &.g. MME or GateWay {(GW), which may therefors be considersd as the
third network node 501, Yeat in another example the donor node may signal or forward the

recaived capability information {0 a neighboring base station. For sxample the DeNB
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signals / forwards the receivad relay type capability information to one or more
neighboring base stations, e.g. eNBs. The neighboring base stations may be closest
neighbaring base stations on those which are strongest for the relay node 510, Hencs ong
of such neighboring eNBs may potentially become new DeMB for the relay node whose
capability information is provided by the current DeNB,

Examples of interfaces and protosols for forwarding capability to third node

A suitable protocol may be used between the sscond network node 520 and the third
network nodes 507 Tor signaling the relay type capability information. The protocol and the
interface to be used depend upon the typs of second network node 520 and the third
node 501 as explained by the following sxamples;

Assume that the second network node 520 and third network node 501 are a donor eNB
and a positioning node such as E-SMLC in LTE respectively. Hence the DeNB may sand
the received relay type capability to the E-SMLC over the eNB-E-SMLC inlerface using
LEFa protocol.

Consider that the secand network node 520 and the third network nods 501 are donor
Node B and RNC in HSPA respedtively, Hence the DNB may send the recsived relay type
capability to the RNC over the Node B ~ RNG interface using lub protocol.

Consider another scenario where the third network node 501 is a neighboning eNB in LTE.
In thiz case the DeNB may signal the received capability information to neighboring eMNBs
over the X2 interface.

Consider another embodiment in which the third network node 501 is the core natwaork
node such as MME or GW. Hence the DeMNB may signal the recsived capability

information {o the core network nodes such as MME or gateway over $1 interface.

Consider that the second network nods 520 and the third network node 501 are
positioning node such as E-SMLC in LTE and core network node such as MME
respectively. o this case the positioning node may send the received relay typs capability
to the MME or GW over the Sls interfacs.
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Yet in another example the third node 501 may be O88, O&M or S0ON node, which
typically perform network planning, optimization, confiquration etc. in this case the danor
node, e DeNB or DNB etc., may signal the received capabiiity information to these

nodes,

Examples of scenarios for forwarding capability to third node
The sscond nstwork node 530 may send or forward the received relay type capability or
relevant information to the target node 501, 520, e.g. the third network node 501, under

one or more of the following scenarios but not limited {o:

»  Sent by the second network nods 520 to the target third network nods 501 upon
explicit reguest from the target third network node 501,

+  Sent by the second networl nods 520 to the target third network node 501 when
any new relay node 510 is incorporated or whenever the updated relay type
capability information is received from the existing relay node 510, This may ovcur
during initial set up of the relay node 510 such as during RRC connection
gstablishment phase or during the RRC re-establishment or during or after

handover i case of movable relay node sto.

s Sent by the second network node 520 to other potential target third network nodes

501 proactively, e.g. pertodically or at any lime or when specific event ocours.

¢ Sent by the sscond network node 520 to other potential target third network nodes
501 whenever any of the relay type capability is modified &.g. movable relay node
510 becomes stationary

Using relay type capability information for specilic purposes: The relay type capability

reporting enables the receiving node, e, the targel node 501, 520, to explicitly and fully
identify the refay characteristics. This has two main benefits. First, the natwork may
axecute the procedurss which are relevant to the characteristics of the retay node 510 or
the network 500 may provide necessary infarmation, 2.g. parameter values, to assist the
relay to perform specific tasks. Second, the netwark 500 may use this capability

infarmation for performing certain netwerk planming and managament

Thase two aspacts are describad with examples in the next ssctions.
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Use of relay node type capability information for relay node type specific
procedures

Some of the procedures are common for all or most types of relay nodes 510, On the
other hand certain procedures are specific to a particular relay type. The procedures may
also depend upon the current state or operational mode of a particular type of relay node
510, For example certain tasks are used for a movable relay node. However when such
refay node 510 is stationary then the network 500, i.e. target node 501, 520, may not
execule such procedures. Another scenario is when a cerlain relay node 510 is not using
all possible nperational modes .. a wirsless terminal acting as relay node is not
performing relaying function. In such cases certain channel quality measurements which
arg specific to backhaul link are nol needed. Hence the network 500, ie. target node 501,
520, will not request the relay node o perform additional measurements which reduces

the relay node complexity and processing.

Examples of procedures which depend uporn the type of relay nodes are described in the

following.

Measurements for initial selection of donor node: A movable relay node 510 and in
particular a wireless terminal acting as reday node 510 may have to perform signal
strength or quality measurements over downlink signals from multiple potential donor
nodes, e.g. DeNBs, to initislly select the strongest donar node. The network 580, Le.
target node 501, 520, may have to signal necessary parameters, &.g. 1Ds of potential
donor nodes, to assist the relay node 510 to do such measurements, Such information
may be broadeasted by the network 500 if the network 500 discovers that there are
movable relay nodes 510 operating in the network 500, The network 500, e target node
501, 5§20, may also request the relay node 510 to do such measurements at the lime of
initial setup before finally selecting the donor node. Examples of signal strength and/or
signal quality measuwrements are RSRP and REBRG in LTE and CPICH RSCP and CRICH
oMo in HGPA,

Allocation of backhaul resowrces based on signal quality! In case the relay node &10
being movable, and in particular under moderate ar higher speed, the resources aliocated
by the network 500, e.4. donor eNB, for the backhawul communication may be selected
basad on the backhaul link guality. The ink gquality changes over time and in freguency

with the variation of the radio characteristics and snvivenment. To ensure the efficient use
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of radio resources the donor node, i.e. the target node 501, 520, requests the movable
relay node 510 to measure and report the Channel State information (C81). Examples of
CSI measures comprise: Channel Quality Indicator {CQ1), Rank Indicator {(R1) or Pra-
coding Matrix Indicatar (PM{}. Due to changing radio environments, such repors may be
raquired frequently e.g. onee every Transmission Time Interval (TT1) or few fimes every
frame, 2.g. 10 ms. The CSI reporting rate required for dedicated mobile relay nodes and
wirgless terminal acting as relay nodes may also be different; the latter requiring mare
frequent CS! reports. Simitarly the type of C8l measuremenis may also depend upon the
type of relay node 510 &.q. wirsless terminal may be required to report only CQI since #
may not typically support muitiple antennas on the backhaul due to complexity. The donor
node thern assign resources, &.9. rasource Mocks, whose C81 is above threshold, The €8l
reporting involves signaling overbeads and processing in relay node 510 and donor node,
a.¢. the target node 501, 820 In case of a fixed relay node, the radio environment is static
of changes very slowly due to moving oblects between donor node, e.g. the target node
501, 530, and the relay nods 510, This means the C8I reports are not necessary in case
of & fixed ralay node. Therefore typically the fixed relay nods 510 may not be requested
by the donor node, &.g. target node 501, 520, t send the CS81 reports. i necessary it may
be requested to send reports with much lower rate, 8.g. once every second. This means

the C8 procedures are highly dependent upon the type of relay node 510.

Muobility procedures: A movable relay operation would typically require the mohility
procedures, Such procadures are similar to those used for the normal user equipmeant
508, For example the relay context may have to be fransferred to the target donor node,
g.g. the targst node 501, 520, The resources &t the target doner node, e.q. the target
node 501, 520, may have 1o be reserved by the involvement of the donor nede, e.g. the
second network node 520, and core network, e.g. the third network node 501, hefore the
hardover is done to the new target donor nede, e.g. the target node 501, 520, In case of 8
fixed relay node, simitar mobility procedures may be used but they are not executed so
frequently. Furthermore some of the procedures such as measurement configurations are
not needed for the fixed relay node 510, i the movable relay node 510 becomeas
stationary over a cartain ime period ther the network 500, e, the target node 501, 520,
may decide not to execute the mobility procedure or perform them very rarely or with very
fow rate.
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Measurement configurations for handaver to new donor noade: In order to perform
handover, the movable relay node 510 and in particular wireless terminal acting as relay
node 510 may be configured to perform measursmaents on the neighboring base stations,
2.4, heighboring eNBs, which may become new donor node. The measurement
configuration procedure requires the serving donor nade, e.g. DaNB, to configure the
spacific measurements, e.g. RSRP, RSRQ or both, types of measurement events,
associated threshold for reporting configured measurement avent(s), tims averaging
parameters, e.g. ime o trigger, layer-3 fillering cosfficient, measurement bandwidth in
case of LTE etc. Typically handover does not oceur in case of fixed reday nodes 510, The
measuremeant procedures comprise signaling overheads, processing and complexity in
the user equipment 505 and alsa in the network 500, Thersfore such procedures may be
used only when necessary e.g. in case of a movable relay node 510, This means that in
the case of fixed relay nodes 810 the network 800, Le. the target node 501, 520, will not
typically use the measurement configuration procedures or may be used very sslectively

and rarely.

Radio link monitoring procsdures: The radio link monitoring procedures are used to
ensure that the relay node 510 is able o maintain the serving link quality, i.e. over relay-
doner node link, This guarantees that the link quality, e.g. for signaling and dala
franamissions, between the relay node 510 and the donor node, Le. the fargset node 501,
520, is within acceptable imit. The radio link monitoring procedures are required for all
types of relay nodes since link quality may be maintained. However some of the
paramsters and detalls of procedures are specific t the type and characteristies of the
relay nodes 510, For example the averaging duration over which the relay node 510 may
monitor the serving node radio ink guality, &.g. out of syng, in syng detection evaluation
periods, contigurable in sync and out of syne hysteresis counters, configurable radio link
failure timer el depends upan the type of relay nade 510, For fixed relay nodes the
monitoring of the radio link guality may be performed over much longer time e.g. several
seconds. Howsver for the movable relay node 510 the monitoring of the radio link quality
may he performed over much shorter fime e.g. 100-200 ms. Simitarly for the fixed relay
node 510 the radio fink monitoring timer, e.g. T310 used in LTE, over which the relay
node 510 may monitor the radio link quality before declaring the radio link failure may be
refatively very long e.g. 10-30 seconds. However, for the movable relay nade 510 the
radio link monitor fimer may be much shorter e.g. 1-8 seconds. These timers or other
parameters such as counters, N310, N311 used in LTE efc., are configured by the donar
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node e.9. by the DeNB in case of LTE refay nodes. Hence only by knowing the type of the
refay node, the network 500, i.e. the target node 501, 520, may choose the most
appropriate seltings of the parameters associated with the radio link monitoring

parameters. If the same parameters are used regardless of the specificity of the refay

U3

node 510, the performance of different types of the relay nodes 510 will ot be adequate
and optimum. The parameters may also be adjusted for the same type of relay depending

upon the curent mability state or operational mode of the relay node 510

Additional emission requirements: A movable ralay node 510 and in particular a

10 wireless terminal acting as relay node 510 may be required to meet regional specific radio
amission requirements such as spurious emission level or any type of out of band
emission requirements. Such reguirements are set by the regulatory bodies. To ensure
that the relay node 510 is compliant to such raguirements, specific paramsters may be
signaled by the donor node, e.g. the target node 501, 520, to the relay node 510

15 depending upon the type of relay node. Examples of such signaied andfor configurable
parameters are maximum output powesr back-off, Additional-Maximum Power Reduction
(A-MPR) ete. if the relay node 510 is fixed and used in a region where such reguirements
are to be mei, then the relay node 510 may already be designed to be comphant to such
requiraments. Hence the netwaork 500, s.g. the targset node 501, 520, DeNB, does not

20 need {o signal such parameter {o the fixed reday node 510, On the other hand the movable
relay node 510 may roam and thus may move from one region {o another. Therefore
specific procedure indicaling the relay node 510 to adjust, L.e. reduce or increase, is
maximum oufput power in order to meet the additional emission requirements may be
executiad by the donor node only for the movable relay node.

Use of relay node type capability information for networl management and
planning
The relay type capabilily information may also be used by various network nodes, 2.9. the
target node 501, 820, for different purposes such as for the network/call planning or

30 dimensioning ete. The capability information may be provided by the targst node 501,
520, e.g. donor base station, to the appropriate node, g.g. the third network node 501, or

use itself for network enhancement as elaborated below,

Different types of relay nodes 510 may lead to different performance. For example the

35 fixed relay node 510 may provide better coverage in a cell but may not be able to provide
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very higher data rate to users in the cell border, Howaver the dedicated mobile relay node
510 being very dlose to the user equipments 505 may snalde very high data rate. But the
backhaul link of the dedicated mobile relay node 510 may require higher transimission

power level 10 maintain better link guality.

i3

Thus, the second network node 520 such as donor base station, &.g. donor eNB in LTE,
or tha third network node, &.9. SON, O&NM, 088 efc., may use the relay type capabilify for
determining the cell capacity, peak user bit rate, potential number of users ete. The donor
base station or the third network node 501 may further use this information o determine
10 the number of relay nodes 5710 required to serve certain amount of traffic andfor user
equipments 505 in the coverage area. The required number of nodes would depend upon
the number and proportion of different types of relay nodes 510 available in a coverage
area. The network 500, e.g. the targst node 501, 520, may also identfy the reguired
number of donor nodes and their capacity (o snsure that different types of relay nodes
15 &10 in the network 500 are optimally utilized. The network 500, e.g. the target node 501,
520, may also identify the regudred hardware resources in the network 500 to utiiize
different types of relay nodes 510, Examples of hardware resources are capacity of the
fixed interfaces, e.g. X2, 81, LPPa, SLs sle in LTE, between the naetwork nodes, e.g. the
target node 501, 520, memory and buffer size, processors used to process and sxgcids
20 procedures efc. For example { there are substantial number of movable relay nodes 510
then the network 500, e.g. X2, 81, LPPa, SLs sic in LTE, may require additional hardwars
resources to execute specific procedures such as handovers, measurement proceduras,
radio emission control ete. In other words the statistics may be used to dimension the
network 500 as described below, e.g. number of relay nodes 510 and number of donor
25 nodes, &.9. target nodes 501, 520, required in the network 500,

Depending upon the types of relay nodes 510 and their characteristics, the donor base
station, the target node 8501, 520 may usa other means o enhance capacily or data rate

2.4 by using antenna with high gain ete.

Anather example is that of the positioning, which may determing whether the emergency
call requirements in terms of delay are mist by the wireless terminals when they also act
as ralay nodes 510, The positioning node, a.g. the target node 501, 520, may adjust

certain parameters such as reduce the number of cells to measure when sending the

33
4

assistance data to the wireless terminal while it is also acting as a refay node 510
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i particular the third network node 501 such as SON and/or O&M nodes may further uss
the relay type capability information in dimensioning the required number of the overall
natwork nodes or coverage. For example they may identify a suitable number of relay

nodes 510 and other network nodes and thelr capacity required in the given environment

w3

in the entive or parl of the network 500.

In arder to ensure optimum relay operation, the network 500 may be capable of executing
the specific procedures associated with the typs of relay node 510. For example mobile
10 relay operation requires specific measurement procedures, By the virtue of embodiments
herein the network 500 e.g. the target node 501, 520, DeNB, MME ste may in fact perform
tasks, which are specific to the relay characteristic. For example the donor base station,
2.g. the target node 501, 520, may request the moblle relay node 510 o padform and
report signal strength measurements from muitiple base stations befors selecting another
15 donor base station, e.g. another target node 501, 830
The relay type capability information may also be used by the donor node, e.g. the targst
node 501, 520, for selecting the most appropriate retay node 510 for a particutar purpese
a.g. mobile refay node 510 for high data rate services, wireless {erminal acting as a relay
20 node 510 for short range and/oror low bit rate services ete. [n this way load on different
types of relay nodes 510 may be balanced.

The relay type capability information may further be used by the target node 501, 520 for
network planning / dimensioning, coverage enhancement, improving network performance
25 el

The method desoribed above will now be described seen from the perspective of the
target node 501, 520, Figurs § is a flowchart describing the present method in the targst
node 501, 52 for handling capabilities of the wireless relay node 510 in the

30 communications network 500, As mentioned above, the target node 501, 520 is a donor
node, a donor base station, 8 donor Nodel, a donor evolved NodeB, a donor radio
network controller, a donor base station controfler, a second wirgless relay node, a
positioning node, a core netwerk node, a base station, a network controlter, a self

organizing network, referred to as SON, an operation and maintenance node, referred to
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as O&M, an operational support system node, referred to as 088, a NodeB or an evolved
NadeB.

The method comprises the following steps to be performed by the targel node 501, 520,
5 which steps may be performed i any suitable arder:

Step 201
This step corresponds to step 801 in figurs 8.

10 in some embodiments, the target node 501, 520 receives, from the wireless relay 510, an
inclicator indicating that the wireless relay 510 is & relay.

otep 902
In some embodiments, the target node 501, 520 sends, to the wireless relay 510, a

15 request for information of the capability of the wirgless relay 510,

in some embudiments, the sent request indicates to which receipt nodes in the

communications network 500 the reply te the request is to be sent.

20 Siep 903
This step corresponds to step 801 in figurs 8,

The target node 501, 520 receives, from the wiraless relay 510, information indicating a
capability of the wireless relay 510, The information indicates whether the wireless relay
510 is fixed or movable.

Yud
£

In some embodimeants, the information is received as multiple set of information.

in some embodiments, the information is received from the wireless relay 510 via a

30 network node 520, which network node 520 is a donor nods, a donor base station, a8
donor Nodel, a donor evelved NodeB, a second wireless relay node, a NodeB or an
evolved NodeB. I the above description, the network node 520 is described as the
second natwork node 520,
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in some embodiments, the information further comprises information whether the wireless
relay 510 is a dedicated movable wireless relay, a wireless terminal acting as a movable
wireless relay, a wireless terminal dedicated for relay, a wireless terminal acting as a relay
with partial mobile and relay operations or a wireless terminal acing as a relay with full
molsile or & relay operations.

In some embodimants, the information is racaived according to a Radio Resource Controt
rotoenl, referred to as RRC, a Long Term Evolution Positioning Protocol, referred to as
LPR, or according to a Media Access Control protoco!, referred fo as MAC, protocol.

Step 904
This step corresponds to step 802 in figure §.

In some embodiments, the targel node 501, 520 obtains information about a mobifity state
of the wirsless relay 510

Step 805
This step corresponds to step 802 in figure &

In some embodiments, the target node 501, 520 receives informatian from the wireless
refay 510 that the wirgless relay 510 Is configured to perform at lesst one of mobile
cammunication operation and relay operation.

Step 806
This step corresponds o step 802 in figurs &

frv some embaodiments, the target node 501, 520 performs network planning and
management based on the received information.

Step 800

This is a subsiep of step 806, This step corresponds to step 802 in figure 8.

in some embodiments, the target node 501, 520 sets s maximum output power of the

wireless relay 510,
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Siep 906L
This is a substep of stap 806, and a step 1o be performed after step 506a or instead of
step 806a. This step corrasponds o stap 802 in figure 8.

iy some embodiments, the target node 501, 520 determines a number of target nodes
501, 620 to zerve the wireless relay 510,

Step 906c
This is & substep of step 808, and a step to be performed after step B06a, after step SO6H
or instead of step 806a-806h.

i some embodiments, the target node 801, 520 determines a hardwars resource of the

targel node 501, 530

This is a substep of step 808, and a siep to be performed after step 908a, after step 908,
affer step 908c, or instead of step B06a-908c. This step corresponds to step 802 in figure
8.

In some embodiments, the targst node 501, 520 determines a radio resource in the targst
node 501, 520,

Step BOT
Based on the received information, the target node 501, 520 determines a procedure to
be sxecuted. The procedure is dependent on whether the wireless relay 510 is fixed or

movable. This step corresponds {o step 802 in figure 8.

I some embodiments, the targst node 501, 520 determines the procedure 1o be executed
further based on the abiained information about mobility state.

In some embodiments, the target node 501, 520 determines the procedure to be execuled
further based on the information about the wireless relay 510 being configured to perform
at least one of mobile communication operation and relay opsration.

Step 908
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This step corresponds to step 802 in figure 8.

in some embodiments, the target node 501, 520 executes the determined procedure

deperndent on whether the wireless relay 510 is fixed or movable.

5

Step 9083
This is a substep of step 908, This step comresponids {o step 802 in figurs 8.
In some embodiments, the wireless refay 510 is movable.

i
In some embodiments, the target node 501, 520 sends, to the wirsless relay 810,
configuration information associated with an initial selection of the target node 501, 520 or
a handover. The configuration information enables fhe wirsless relay 510 to perform g
measurement associated with the initial selection of the target node 501, 520 or the

1% handover,
Step 808b
This is g subsiep of step 908, and is a siep performed after step 908a or instead of step
8lB8a. This step corvesponds fo step 802 in figurs 8.

20
In some embodiments, when the wireless ralay 510 is movable, the target node 501, 520
sends a request to the wireless relay 510 to measure and report a channe! state
information, referred to as O81L

25 Sien 808c

This is a substep of step 808, and a step (o be performed after step 808a, after step B08h,
instead of step 908z, instead of step 908b or instead of both steps 808a and 808b. This
step corresponds {o step 807 in figure 8.

30 in some smbodiments, the wireless relay 510 is movable.

in some embodiments, the target node 507, 520 sends information about an adjustment
of output power to the wireless relay 510.

35 Siep 808d
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This is a substep of step 808, and a step to be performed after step 908a, after step 908k,
after step 808¢, instead of step 908a, instead of step 908b, instead of step 08¢, instead
of steps B08a-808c. This step cotresponds to step 802 in figure 8.

In some embodiments, the target node 501, 520 sends g request to the wireless relay 510

to manitor a radio link between the first network node 108 and the wireless relay 510

Step 908
This js a substep of step 808, and a step to be performed after step 908d. This step
cofresponds o step 802 in figurs 8,

i some embodiments, the targst node 501, 520 sends, to the wirsless relay 510,

information about & first monitoring time whan the wirgless relay 510 is movable.

» Step GORf

This is a subsiep of step 808, and a step 1o be performed after step 808e. This step
corresponds 1o step 802 in figurs 8.

In some embodiments, the target node 561, 520 sends, to the wireless relay 510
information about a second monitoring time when the wireless relay 5§10 is fixed. The first

monitoring time is longer than the second monitoring time.

The method described above will now be described seen from the perspective of the
wiraless retay 510, Figures 10a-b is a flowchart describing the present method in a
wireless relay 510 for enabling a target node 510, 520 (o handle capabilities of the
wirglass relay 510 in a communications nefwork 500, Steps 1003, 1004, 1008 and 1009
are iitially shown in Figure 10a. However, they repeated in Figure 10b using dashed .
lines for the sake of clarity.

The method comprises the following steps to be performed by the wireless relay 514,
which steps may be performed in any suitable order:

Step 1001
This step is lustrated in Figure 10a. This step coresponds to step 801 in figurs 8
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)

v some embodiments, the wireless relay 510 sands, o the target node 501, 520, an

indicator indicating that the wirsless relay 510 is a relay.

Step 1002
5 This step is liustrated in Figure 10a.

in some embodiments, the wireless relay 510 receives, from the targst node 501, 520, &

request for the information indicating the capability of the wireless refay 510,

10 In some embodiments, the recsived request indicates to which one ar mors receipt node
in the communications network 500 the reply to the request is to be sent,

Step 1003
This step is flustrated in Figure 10a. This step corresponds to step 801 in figure 8.

The wireless ralay 510 sends information indicating a capability of the wireless relay 510
to the target node 501, 520, The information comprises information whether the wireless
relay 510 is fixed or movable. The information enables the target node 501, 520 o handle
capabilities of a wireless relay 510 in the communications network 500.

20
in some embodiments, the information is sent from the wirsless relay 510 via a network
node, 1o the target node 501, 520.

in some embodiments, the information further comprises information about the wireless

ind
831

relay $10 being a dedicated movable wireless relay, a wirsless tenminal asting as a
movable wireless relay, a wirsless terminal dedicated for relay, a wireless ferminal acting
as a relay with parfial mobile and relay operations or a wireless terivinal acing as a relay
with full mobile and relay operations.

30 in some embodiments, the information is preconfigured in the wirsless relay 510.
In some embodiments, the information is sent using a Radio Resource Contro! protocol,

referred o as RRC, a Long Term Evolution Positioning Profocol, referred 1o as LPP, ora

Media Accsss Controf protocol, referred fo as MAG, protocol,
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Step 1004

This step is flustrated in Figure 10a. This step corresponds to step 801 in figure 8,

In some embodiments, when the wireless relay 510 is movable, the wireless relay 510
sends information about & mobility state of the wirsless relay 510 to the target node 501,
520,

Step 1005
This step is Hlustrated in Figure 10a.

In some embodiments, when the wireless relay 510 is movable, the wireless relay 510
receives, from {he target node 501, 520, configuration information associated with an
initial selection of the targst node 510, 520 or a handaver. The configuration information
anables the wireless relay 510 to perform a measurement associsted with the initial
salection of the target node 501, 520 or the handover,

This step is lllustrated in Figure 10a.

In some embodiments, when the wireless ralay 510 is movahle and based on the received
configuration information, the wireless relay 510 measures at least one of a strength and

quality of a signal transmitied from a network node.

Step 1007
This step is illustrated in Figure 10a. This step corresponds to step 802 infigure 8.

I some embaodiments, when the wireless refay 510 iz movable, the wireless relay 5§10
receives a request from the target node 510, 520 to measure and report a channal state
information, referred {o as CSLL

Siep 1008
This step is llustrated in Figure 10a. This step coresponds to step 802 in figure 8.
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In some embadiments, when the wireless relay 510 is movable, the wireless relay 510

measures the requested CS1L

Step 1009
This step is Hiustrated in Figurs 10a. This step corresponds to step 802 in figure 8.

10 In some embodiments, when the wireless relay 510 is movable, the wireless relay 510
sends information about the measured TSt {o the target node 501, 520,

Step 1010
This step is flustrated in Figure 10b. This step corresponds {o step 802 in figure 8.

In some embodiments, when the wireless relay 510 is movable, the wireless relay 510

receives, from the target nede 510, 520, information about an adjustment of oulput power,

20 This step is Hustrated in Figures 10h. This step corresponds to step 802 in figure 8.

In some embodiments, when the wireless relay 510 is movable, the wireless relay 5§10
adjusts the outpud power. In some embodiments, the adjusting comprises increasing or
decreasing the output power.

P
L3

Step 1012

This step is iflustrated in Figurs 10b. This step corresponds to step 802 in figurs 8.

in somes embodiments, the wireless relay 510 receives a reguest from the targst nods
30 &O1, 820 to monitor a radio link between the target node 501, 530

Glep 1013

This step is illustrated in Figure 10k This step corresponds to step 802 in figure 8.
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In some embodiments, the wireless relay 510 receives information about a first monitoring

time associated to the wireless relay 510 being movable.

This step is dlustrated in Figure 10b. This step corresponds to step 802 in figure B.

in some embodiments, the wireless relay 510 receives information about a second
monitoring time assoclated {o the wirgless relay 510 being fixed. The first monitoring time

is fanger than the second moniforing time.

Step 1015

This step ig Hustrated in Figure 10b. This step corresponds to step 802 in figurs 8.

In some embodiments, the wirslass relay 510 monitors the radie link during the first
monitoring fime when the wireless relay 510 is movable.

Step 1018
This step is illustrated in Figure 10b. This step corresponds to step 802 in figure 8.

It some embodiments, the wiraless relay 510 monitors the radio link during the sscond
monitoring tme when the wireless refay 510 is fixed.

Step 1017
Thiz step is Hustrated in Figure 10b. This step corresponds to step 801 in figurs 8.

in some embodiments, the wirgless relay 510 sends information {o the target node 501,
520 that the wireless relay 510 is configured to perfarm at least one of molile
C

ommunication operation and relay operation.

To perform the method steps shown in figure 9 for handling capabilities of a wirsless relay
510 in a communication network 500, the target nade 501, 520 comprises an
arrangement as shown in Figure 11, In some ambodiments, the targst node 501, 820 is
a donor node, a donor base station, a donor NodeB, a donor evolved NodeB, a donor
racio natwaork controller, a donor base station controlisr, a second wireless relay node, a

positioning node, a core netwark node, 8 hase station, a network controller, a self
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orgarizing netwark, referred to as SQN, an operation and maintenance node, referred to
as O&M, an operational support systern node, referred to as 088, a NodsB or an evolved
NodeB.

The target node 501, 820 camprises an interface 1181 configurad to communicatively
coupe the target node 501, 520 to the relay node 510, whether directly or indirectly
through an intermediate nods,

The target nede 501, 520 further comprises an attribute processing circuit 1108
confiqurad to receive information from the relay node 510, via the inferface 1101, that
identifies one or more attributes specific to the relay node 510, The attribute processing
circuit 1105 may be configurad {o receive this information responsive to having sent a
request to the relay node 510 for that information, or to receive the information periodically
without having to send a request. In some embodiments, for example, the atiibute
processing circuit 1108 is configured to determine whether or not the one or more other
processing circuits 1110 may perform one or more operations basad on at least ong of the
received attributes, and to configure, Le., direct, the one or more processing circuits 1110

accordingly.

The aftribute processing circuit 1105 is configurad to receive, from the wireless relay 510,
information indicating a capability of the wireless relay from the wireless relay 510, The
information comprises information whether the wireless refay 510 is fixed or movable. In
some embodiments, the atiribute processing circuit 1105 is further configured o receive
the information from the wireless relay 510 via a network node, which network node is a
donor node, a donor base station, a doner NodeB3, a donor evolved NodeB, a sscond
wirsless relay node, a NodeB or an evolved NodeB. The network node may also be
referred to as an intsrmadiate node. In some embodiments, the information further
comprises information whather the wireless relay 510 is a dedicated movable wireless
refay, & wireless terminal acting as a movable wirsless relay, a wireless terminal
dedicated for relay, a wirsless terminal acting as a relay with pantial moblle and ralay
aperations or a wireless terminal acing as a relay with full mobite or a relay operations. In
some embodiments, the atlribule processing circuit 1105 is further configured to recelve
the information according to a Radio Resource Control protocol, referred to as RRC, a
Long Term Evolution Positioring Protocol, referred to as LFP, or according to a Media

Access Control protocol, referrad to as MAC, protocol.
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The attribute processing circuit 1105 is futther configurad to, basad on the received
information, determine a procedure to be executed. The determined procedure is
dependent on whether the wireless relay 5§10 is fixed or movable.

In some embodiments, when the wireless relay 510 is movable, the attribute processing
circuit 1105 is configured to obtain information about a mokility state of the wirsless relay
510, and to determine the procedure to be executed further based on the oblained
information about mobility state.

In same embodiments, the aftribute processing circuit 1105 is further configured to
measureg & speed of the movable wireless refay 510, and to, based on the measurad
speed, determine that the movable wireless relay 510 is stationary or moving. In soms
ambodiments, the attribute processing circuit 1105 is further configured o determine the
procedure to be executed further based on whether movable wireless relay is stationary
or moving.  In some embodiments, the atlribute processing circuit 1105 is further
configured to obtain the information about the mobility state of the wireless relay 510 by

receiving information about the mobility state from the wireless retay 510.

In some embodiments, the atiribute processing circuit 1105 is further configured to
receive information from the wireless relay 510 that the wireless relay 510 is configured to
parform at least one of mobile communication operation and relay operation, and to
determing the procedure to be sxacuded further hased on the information about the
wireless relay 510 being configured to perform at least one of mobile communication

operation and relay operation.

i some embodiments, the attribute processing circuit 1105 is further configured o
receive, from the wireless relay 510, an indicator indicating that the wireless relay 510 is a

relay.

Regardiess, the aliribude processing circui 1108 ther configures, e, dirgets, one or mors
other processing circuits 1110 of the fargst node 501, 520 based on af least one of the
raceived atiributes. In some embodiments, the processing circuit 111 is configured to
execula the determined procedure dependent on whether the wireless relay 510 is fixed
or mavable. In some embodimants, the wireless relay 510 is movable, and the
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processing cireuit 1110 is further configured to send, to the wireless relay 510,
configuration information associated with an initial selection of the target node 501, 820 or
a handover. The configuration information enables the wireless relay 510 to perform a
measurement assaciated with the initial selection of the first network nods or the

handover.

fn some embodiments, when the wireless relay 510 is movable, processing cireuit 1110 is
further configured to send a request to the wireless refay 510 fo measure and report a
channel siate information, referred o as TSI,

In some embodiments, when the wireless relay 510 is movable, the processing cirouit
1110 is further configured to send information abouwt an adjustment of culput power to the
wireless relay 510,

I some embodiments, the processing circuit 1110 is further configured to send a request
e the wirsless relay 510 to monitor @ radio link between the target node 501, 520 and the
wiraless relay 510, to send information about a first monitaring ime when the wireless
retay 510 is movable, and configured to senid information about @ second monitering time
when the wireless relay 510 is fixed. The first monitoring time is longer than the second

monitoring time,

in some embodimants, the processing cirsuit 1110 s further configured to send, to the
wirelass relay 510, a request for information of the capability of the wireless relay 510. In
some embadimeants, the sent request indicates to which receipt nodes in the
cammunications network 500 the reply 1o the request is to be seni. In some
ambaodiments, the processing circuit 1110 is further configured to perform network
planning and managamant based on the received information. In some smbodiments, the
processing cireuit 1110 is further configured to set & maximum output powsr of the
wireless relay 510, andfor delermine a number of target nodes 501, 520 {o serve the
wireless refay 510, andfor determine a hardware resource of the targset node 501, 520,

and/or to determine a radio resource in the farget node 501, 520,

Irt some embodiments, the one or more processing circuits 1110 may comprise a
handaver assistance circuit, a channel report reguasting circuit, a mohbility circuit, a

measuremeant configuration circuil, a link monitoring cirsuit, and/or an emission
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requirements circuit. In this case, the stiribute processing circuit 1108 may respectively
configure these civcuits to transmit handover assistance information 1o the relay node 510,
request channel state information reports, perfarm mobility procedures, perform
measurement configurations, maonitor radic link quality, andfor transmit localized out-of-
band emission requirements to the relay node 510, if one of the received attributes
indicates the relay node is a fixed node. By contrast, the attribute processing cireuit 1105
may configure the circuits to refrain from any or alf of those operations, or to at least
parform those operations less freguently, if one of the received attributes indicates the
relay node 510 is & mobile nods. The farget node 501, 520 may of coursa comprise other
processing cireuits 1110 that are configursd by the atiribute processing circuif 1105 to
perform or not perform the other network operations discussed above, depending on the
received attributes.

To perform the method steps shown in figuwre 10 for handling capabilities of a wirsless
relay 510 in a communication network 500, the wireless relay 510 comprises an

arrangement as shown in Figure 12,

The relay node comprises a first interface 1204 configured to communicatively couple

the refay node 510 to one or more mobile terminals, Le. user equipments 505,

The relay node 510 also comprises a second interface 1208 configured fo
communicatively couple the relay node 510 to 8 target node 501, 520 in the wirsless
communication network 800, whether divectly or via art intermediate nods betwesn the

relay noda 510 and the target node 501, 820,

The relay node 510 further comprises an attribuls reporting circuit 121 0configurad to
send information to the targst node 504, 520, via the second interfane 1205, that identifiss
one o more attributes apechiis to the relay node 510, As discussed above, thess
altributes in some embodinents comprise static characteristics or features that distinguish
the relay node 510 from other relay nodes 510, and in other embodiments additionally or
alternatively comprise dynamic characteristics or siates of the relay node 510 that

distinguish the relay node’s operation at one ime from that at another time.

The attribute reporting circuit 1210 is configurad to send information indicating a capability

of the wirsless relay to the targst node 501, 520, The information scomprisas information
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whether the wireless relay 510 is fixed or movable, and which information snables the
target node 501, 520 {0 handle capabilities of @ wireless relay 510 in the communications
network 800, In some embodiments, the information is sent from the wireless relay 510
via & network node, to the targst node 501, 520, in some embodiments, the information
further comprises information abouwt the wireless relay 510 being a dedicated movable
wiraless relay, a wireless ferminal acting as a movable wireless relay, a wirsless terminal
dedicated for relay, a wireless terminal acting as & relay with partial mobile and relay
operations or & wirgless lerminal acing as a relay with full mobile and relay operations. In
some embodiments, the information is preconfigured in the wireless relay 510. In soms
embodiments, the information is sent using a Radio Resource Control protoco!, referred to
as RRC, a Long Term Evolution Positioning Protocol, referred to as LPP, or a Madia
Access Control protocol, referred 1o as MAC, protocol.

In some embaodiments, when the wireless relay 510 is movable, the atiribute reporting
cireuit 1201 is further configured to send infarmation about a mobility state of the wirelass
relay 510 to the target node 801, 520

In some embadiments, the aftribute reporting circult 1208 is further configured to recsive a
request from the target node 501, 820 to monitor a radio link batween the target node
501, 520, to receive information about a first monitoring time associated o the wireisss
relay 510 being movable, and to receive information about a second monitoring time
associated to the wirsless relay 510 being fixed. The first monifaring time s longer than
the sscond monitoring time. The attribute reparting circuit 1205 may be further configured
to mionitor the radio link during the first monitoring time when the wireless relay 810 is
movable, and to monitor 1014 the radio link during the second moniforing time when {he

wirelass relay 510 is fixed.

In some embodiments, when the wirsless relay 510 is movable, the attribute reporting
circuit 1205 iz further configurad to receive, from the target node 501, 520, configuration
information associated with an initial selection of the targst nods 501, 520 or & handover.
The configuration information enables the wireless relay 510 {o perform a measurement
associated with the inilial selection of the target node 501, 520 or the handover, The
attribute reporting circuit 1205 may be further configured to, based on the received
configuration information, measure at least one of a strength and quality of a signat

fransmitted from a network node.
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In some embodiments, when the wirelsss relay 510 is movable, the attribute reporting
cireuit 1208 is further configured to receive a request from the target node 801, 520 to
measire and report a channel siate information, referred to as CSI, measure the
requasted CS81, and to send information about the measured CSi {o the target node 5071,
520.

I some smbodiments, when the wirsless relay 510 is movable, the attribute reporting
cireuit 1205 is further configuradd to receive, from the target node 501, 520, infermation

abiout an adjustment of output power, and to adjust the output power,

In some embodiments, the atiribute reporting circuit 1205 is further configured to send
information to the target node 501, 520 that the wirsless relay 510 is configured to

perfarm at least one of mobile communication operation and relay operation.

In some embodiments, the attributs reporting circuit 1205 is further configured to recelve,
from the {arget node 501, 520, a request for the information indicating the capability of the
wirgless relay 510, In some embodiments, the receivad request indicates to which one or
more recaipt node in the communications network 500 the reply to the request is to be

sent.

in some embodiments, the attribute reporting circuit 1205 is further configured to send {o

the target nade 501, 520, an indicator indicating that the wireless relay 510 is a relay.

Embodiments herein further comprise an intermediate node located between a relay node
510 and alarget node 501, 520 in a wireless communication network. Figure 13 depicts
an exampls intermediate node 1308, The intermediate node 1300 is referred to as
network node or second network node 501 in the above description. The intermediale
node 1300 comprises ¢ first inforface 1308 configured to communicatively coupls the
intermediate node 1300 to the relay node 510, and likewise comprises a second
interface 1310 configured fo communicatively couple the intermadiate node 1300 o the
target node 501, §10. The intermediate node 1300 also comprises an atiribute
processing circuit 1320 configured to receive information from the relay node 510, via
the first interface 1305, that identifies one or more attributes specific to the relay nods

510, The atiribute processing circuit 1320 may be configured {o receive this information
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rasponsive fo having sent a request to the relay node 510 for that information, or to
receive the information periodically without having to send a request. Regardiess, in some
gmbodiments, the atiributes processing cireuit 1320 is configurad to modify this
information and {0 then send the modified information to the target node 501, 520 via the
second interface 1310, In other embaodiments, the atiributes processing circuit 1320
additionally or alternatively canfigures, Le., directs, one or more other processing
cireuits 1325 of the intermediate node 1300 based on at least ane of the received
attributes.

The present mechanism for handle capabiliies of the wireless relay 510 in a
communication network 300 rmay be implemented fhrough one or more processors, such
as a processing circuit 1110 in the target nods 501, 520 depicted in Figure 1 and a
aitribute processing circuit 1318 in the wirsless relay 510 depictad in Figure 12, together
with computer program code for performing the functions of the embodimeants herein. The
processar may be for example 3 Digital Signal Processor (8P), Application Specific
integrated Circuit (ASIC) processor, Field-programmable gate array (FPGA) processor oy
micro processor. The program code mentionsd above may alse be provided as a
camputer program product, for instance in the form of a data camrrier carrying computer
program code for performing the embodiments hersin when being leaded into target nonde
501, 520 andfor wirsless relay 510 One such carrier may be in the form of a CD ROM
dise. Itis howsver feasible with other data carriers such as a memory stick. The computsr
program code may furthermore be provided as pure program code on a server and

downloaded {o the into target node 501, 520 and/or wireleas relay 510 remotealy.

Summarized, in some embodiments, network operation is particularizad for refay node
aftributes that comprise certain, static characteristics or features that distinguish one relay
node 510 from ancther. These stalic characteristics or features comprise, for example, the
type of a relay node 510 1in broad terms of whether or not a relay node 810 is fixed, { g,
permaneantly or semi-permanantly affixed (o some nop-movable structurs, or maobils.
Network operation paicularized for @ mobile relay node 510 may comprise transmitting
handover assistance information to that relay node 510, requesting channal state
information reports, performing mobility procedures and measurement configurations,
maonitoring radio link quality, and/or transmitting localized out-of-band emission

requirgments to the relay node 510. By contrast, network operation particularizad for &



15

ot
i3

£.2
L%

WO 2012/096611 45 PCT/SE2011/051242

fixed relay node 510 may comprise refraining from any or all of thase operations, or at
teast parforming those operations less frequently.

Static characteristics or features of 2 mobile relay node 510, in particular, may also more
specifically comprise whether the mobile relay node §10 is a dedicated mobile refay node,
Le., permanently or semi-permanently affixed to some movable structure, a wireless
ferrninal temporarily acting as a relay node 510, or a dedicated wireless terminal that
always acts as & relay node 510, but is not affixed to a structure, Network operation
particularized for a dedicated mobile relay node 510 may comprise regquesting channel
state information reports from the relay node 510 less frequently andfor with more channel
informiation than those requested from a wireless terminal temporarily acting as a relay
node 510

iy other embodiments, network operation is particularized for relay node atiribudes that
additionally or alternatively comprise cerfain, dynamic characteristics or states of a relay
node 510 that distinguish a relay node's operation at one time from that at another time,
These dynamic characteristics or states comprise, for example, the current michility state
af & mobite refay node 514, Le., whether the mobile refay node 510 is presently stationary
or moving, and, if moving, with what speed, efe. Network operation particularized for a
mobile retay node $10 that s presently stationary, or moving relatively slowly, may
somprise requesiing channel state information reports from the relay node 510 less
frequenily and/or with more channeal information thar those requested from a mobils relay
node 510 that is moving relatively quickly.

The dynamic characteristics or siates of a wireless terminat that may temporarily act as a
reiay node 510 may also comprise wheather or not that terminal is presently acting as a
relay node 510, and, if so, to what exdent. Network operation parficularized for a wirsless
terminal that is presently acling as a relay node 5310 may comprise requesting link
measurament reports from the terminal. By contrast, network operation parficularized for a
wireless terminal that is not presently acling as a relay node 510 may comprise refraining
from requesting such reports. Further, network operation particularized for a wireless
terminal that is presently acting as a relay node 510, but only to & certain sxtent, ... in
order for the terminal to still retain some of its normat or primary functionality, its relay
functionality is only partially performed, may comprise refraining from using certain types
of positioning or carrier aggregation schemes.,
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Another advantage of the embodiments herein is that the recognition of different varisties
of refays in terms of deployment, mobiiity sie. anable the network to uniguely identify the
type and characteristics of relays.

Another advantage of the embodiments hersin is that since the fargst node is able to
distinguish between the different types or relay nodes, procedures specific to a particular
relay type may be exgcuted, all of the relay functions are operable, and the full potential of

the relays is utilized.

A further advantage is that the embodiments provide motivation to deploy relays of

different typss, which are beneticial in different environments and scenarios.

Agcording to the embodiments herein, an advantage of uniguely ideantifying a particudar
type of relay lies in the fact thal actions, tasks or procedures specific to a particular relay
type may be carried out by a relevant nede. The relay type capability may also be
exploited to parform network planning and management and thus improve overall network

performance.

According to the embodimsants herein, an advantage of uniguely identifying a padicular
type of refay lies in the fact that the network planning and configuration of parameters may
be done in an automated fashion. This in wrh avoid manual {ask and improves the

natwork planning in general.

According to the embodiments herein, an advantage of uniguely identifying a particudar
type of relay lies in the fact that aplimal network performance may be achieved by

executing the most relevant procedure in accordance with the type of relay in use.

According to the embodirments herein, an advantage of uniguely identifying a particular
type of relay lies in the fact that the radio resources may be utilizad more efficient by
salecting the most relevant procedure refated to radic network operation. This will in furn

increase the systemn capacity and also lower interfersnce in the netwark.

The reported ralay type capabiiity may be one of the pre-determined relay types, which

were described in the previous section. If the relay types are pre-detenminad then the
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relay may signal an identifier comesponding to its relay type capability. In this way the

embodiments herein provide the advantage of reduced signaling overhead.

The relay type capability reporting enables the arget node to explicitly and fully identity
the relay characteristics. This comprises two advantagas. First, the netwark may execute
the procedures which are relevant to the characteristics of the relay or the network may
provide necessary information, e.g. parameter values, to assist the refay to perform
specific tasks. Second, the network may use this capability information for performing
certain network planning and management,

The embodiments hergin are also applicable to any type of RAT, LTE, HSPA, GSM,
COMAZOO0, HRPD, Wimax ete, or a relay 510 comprising of the mixture of RATs, e.g.
MSRrelays. Furthermore the MSR or nor-MSR relay may comprise of contiguous carriers
or non-contiguous carriers. Embodiments herein are further applicable to a relay 510
which supports carrisr aggregation or multi-carrier oparation or muiti-carrisr-mult-RAT
aperation. Furthermore embodiments are applicable to all different types and categories

of relays 510 which may operate in single hop relay system or in multi-hop relay system.

The embodiments hergin are not limited to the above described preferred embodimeants.
Various alternatives, modifications and equivalents may be used. Therefore, the above
ambodimerts may not be taken as limiting the scope of the embodiments, which is
defined by the appending claims.

# may be amphasized that the term “comprises/comprising” when used in this
specification is taken to specify the presence of stated features, integers, steps or
camponents, but dees not preclude the presence or addition of one or mors other
features, integers, steps, components or groups thereof, it may also be noted that the
words “‘a" or “an” preceding an element do not exclude the presence of a plurality of such

aglemants.

It may also be emphasized that the steps of the methods defined in the appended dlaims
may, without departing from the embodiments herain, be performed in ancther order than
the order in which they appear in the claims.
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CLAIMS

1. Amethod in a target node (501, 520) for handling capabilities of a wireless relay (510}
in & communications network (500}, the method comuprising:

receiving (801, 803), from the wirsless relay (510}, information indicating a
capability of the wirsless relay (510), which information indicates whether the wireless
relay (510} is fixed or movable; and

based on the received information, determining (802, 807} a procedure to be
axaculed, which procedure is dependeni on whether the wirgless refay (510} is fived or
rrovabie,

2. The method according to claim 1, further comprising
execuling (802, B08) the determined procedure dependent on whether the
wirgless retay (510) is fixed or movable.

3. The methad according to any of the claims 1 -~ 2, wherein the wireless relay (810} is
maovabie, and whersin the method further comprises:

obtaining (803, 804) information about a mobility state of the wireless refay (510);
and wherein the determining {907) the procedure to be executed is further based on the
obtained information about mobility state.

4. The method according to claim 3, wherein the obtaining (802, 904) information about
the mobility state of the wirgless relay (510) further comprises:

measuring (802, 804a) a speed of the movable wireless relay (510); and

hased on the measured speed, defermining (802, 904b) that the movable wirslass
reday (910} is stationary or moving; and
wherein the determining (802, 807) the procedure to be sxecuted is further based on

whethar movable wireless relay is stationary or moving.

& The method according to claim 3, wherein the information about the mobility state of
the wireless relay (510) is obtained (802, 804} by recaiving information about the mobility

state from the wireless relay (510}
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&, The method according to any of the claims 2 ~ 8, wherein the wireless ralay (510) i
movable, and wherein the executing (802, 908} the determined procedura dependent on
the wirgless relay (510) is fixed or movable further comprises;

sending (302, 808a), to the wirsless relay (5103, configuration information

1

associated with an initial selsction of the {arget node (501, 520) or a handover, which
corfiguration information enables the wirsless relay (510) to perform a measurement

associated with the initial selection of the first natwork node or the handover.

7. The method according to any of the claims 1 ~ 6, wherein the wirgless relay (510} is
10 movable, and whevein the executing (802, 808) the determined procedure dependent on
whether the wireless relay (810) is fixed or movable further comprises:
sending (802, 808bj a request to the wireless relay (510) to measuwrs and report &

channel state information, referred to as C81.

jor
(%]

8. The method according to any of the claims 1 ~ 7, wherain the wireless relay (510} is
movable, and wherein the sxsouting (802, 208) the determined procedurs dependent on
whather the wireless relay (§10) is fixed or movable further comprises:

sending (802, 208c) information about an adjustmeant of output power to the

wireless relay (510).

4. The method according to any of the clatimz 1 - 8, whersin the sxscuting (802, 908) the
detarmined procedure dependent on whether the wirsless relay (510) is fixed or movable
further comprises:

sending (802, 808d) a request to the wireless relay {(§10) to monitor a radio ink

frd
j#2]

between the target node (501, 520) and the wireless ralay (510);

sending (802, 808s), to the wireless relay (510), information about a first
monitoring time when the wiraless relay (510} is movable; and

sending (802, BO8T | to the wirsless relay (510}, information about a segond
maritoring time when the wiraless relay (510} is fixed, the first manitoring fime being

(W3]
Lo

longer than the second monitoring time.

10. The method according to any of the claims 1 -8, further compriging:
recaiving (802, B0S) information from the wirsless relay (510) that the wireless

refay (510} is configurad to perform &t least one of mobile communication operation and

L3
1

relay operation; and
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wherain the determining (802, 807) the procedure {o be executed is further based
on the information about the wireless relay (510) being configured to perform at least one
of mobile communication operation and relay operation.

11, The method accarding {o any of the claim 1 ~ 190, further comprising:
sending (802), to the wireless relay (510), a request for information of the
capability of the wireless relay (510).

12. The method according o claim 11, wherein the sent request indicates to which

receipt nodes in the communications network (500} the reply o the request is to be sent.

13. The method according to any of the daims 1 — 12, further comprising
performing (302, 906) network planning and management based on the received
information.

14. The method according to claim 13, wherain the performing {802, 308) network
planning and management based on the received information further comprises:
setifng (802, 906a) a maximum oudput power of the wireless relay (510}, andfor
defermining (802, 806hY a number of target nodes (801, 520) to serve the wireless
relay (510); andfor
determining {802, 808} a hardware resource of the target node (801, 520);andfor
determining (802, 808d) a radio resource in the targst node (501, 520},

18, The method according to any of the claims 1 ~ 14, further comprising:
receiving (801, 801), from the wireless relay (510), an indicatar indicating that the

wireless relay (810 is a relay.

18. The method according to any of the daims 1 ~ 15, whersin the information is recsived
from the wireless relay {(510) via a network nods (8§20}, which nstwork nede {520} is g
donor node, & donor base station, a donor NadeB, & donor evolved NodeB, a second

wirgless relay node, a NodeB or an evolvaed NodeB.

17. The method according to any of the claims 1~ 18, wherein the information further
comprises information whether the wireless refay (510) is a dedicated miovable wirelass

relay, a wireless terminal acting as & movable wireless relay, a wireless ferminat
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dedicated for relay, @ wireless terminal acting as a relay with partial mobile and relay

pperations or a wirsless terminal acing as a relay with full mobile or a relay operations.

18, The methad according to any of the claims 1~ 17, wherein the information is received

iy

according to & Radio Resource Control protocol, referred to as RRC, a Long Term
Evolution Positioning Protocol, referred {a as LPP, or according to a Media Access
Control protocol, referred fo as MAC, protocal,

18. The method according to any of the claims 1 -~ 18, wherein the target node (501, 520)
10 is a donor node, a donor base station, a donor NodeB, a donor evolved NodeB, a donor
radic network controller, a donor base station controller, a second wireless relay nods, a
positioning node, a core natwork node, a base station, a network controlisr, a salf
organizing network, referred 1o as SON, an operation and maintenance node, referred to
as O&M, an operational support system node, referred o as 088, a NodeB or an svolved
NodeB.

P
Uy

200 A method in @ wheless relay (510) for enabling a target node (501, 520) to handle
capabilities of the wireless relay (510) in a communications network (500), the method
comprising:

0 sending (801, 1003) information indicating a capability of the wireless relay (510)
to the target node (501, 5207, which infermation comprises information whether the
wireless relay (510) is fixed or movable, and which information enables the target nods
(201, 520) to handle capabilities of a wireless refay (514) in the communications network
(500},

]
W

21. The method according o claim 20, wherein the wirgless relay (510} is movable, and
wherein the mathod further comprises:

sending (801, 1004} information about a mobility state of the wireless relay (510)
{o the target node (501, 5201,

22, The method according {o any of the claims 20 ~ 21, wherein the wireless relay (510)
is movable, and whergin the method further comprises:
receiving (802, 1008}, from the target node (501, 520), configuration miormation

associated with an initigl selection of the target node (801, §20) or a handover, which
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configuration information enables the wireless relay {(510) {o perform a measuremant
assoviated with the initial selection of the {arget node (801, 520) or the handover; and

based on the received configuration informatiorr, measuring (802, 1006} at least
one of g strength and guality of a signal frangmitted from a network node.

23. The method according to any of the claims 20 ~ 22, wherein the wireless relay (510) is
mavable, and whergin the method further comprises:

receiving (802, 1007} a request fram the target node (501, 520} to measwre and
report a channel state information, referred to as CS;

measurng (802, 1008) the requesied €81 and

sending (802, 1008) information about the misasured CS1 o the targst node
(201, 520).
24, The method according to any of the claims 20 — 23, wherein the wirgless relay (510)
is rmovalie, and whersin the method futher comprises:

recaiving (802, 10107, from the target node (501, 520) information shout an
adiustment of output power; and

adfusting (802, 1011} the oulpul power.

25. The method according to any of the claims 20 - 24, further comprising:

receiving (802, 1012} a request from the target node (501, 520} to moniior 3 radio
link between the targst nade (H01, 520);

receiving (802, 1013} information about a first monitoring time associated o the
wirgless relay (510) being maovabls;

receiving (802, 1014} information about a second moenitoring time associated to
the wireless relay (510} being fixed, the first monitoring time being longer than the second
monitoring time;

monitoring (802, 1015) the radio link during the first monitoring fims when the
wirsless relay {510} is movabde; and

monitorng (802, 1018) the radio fink during the second rmonitoring time when the

wiraless relay (510} is fixed.
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28, The maethod according fo any of the claims 20 ~ 35, further comprising:

sending (801, 1017) information to the target node (501, 520) that the wireless
refay (510} is configured to perform at least one of mobile communication operation and
relay operation.

27, The method according o any of the daim 20 - 26, further comprising:
receiving (1002), from the target node (501, 820), a request for the information

indicating the capabiiity of the wireless relay {(510).

28. The method according to claim 27, wherein the received request indicates to which
one or morg receipt node in the communications network (500) the reply to the request is
to be sant,

28. The method according to any of the claims 20 ~ 28, further comprising:
sending (801, 1001}, to the target node (501, 820), an indicator indicating that the
wirgless relay (510) is a relay.

30, The method aceording to any of the claims 20 - 29, whersin the information is send

from the wireless relay (510} via a network node 105, to the {arget node (501, 520}

31, The mathod according to any of the claims 20 -~ 30, wherein the information further
comprises information about the wireless relay (510) being & dedicated movable wireless
refay, a wireless terminal acting as a movable wirsless relay, a wirgless terminal
dedicated for refay, a wireless terminal acling as a relay with partial mobile and relay

aperations or a wiraless ®rminal acing as a relay with full mobile and relay opevations.

3. The method according o any of the daims 20 - 31, wherein the information is
preconfigured in the wirsless relay (510}

34, The methoed according to any of the daims 20 - 32, wherein the information is sent
using a Radio Resource Control protocol, referred to as RRC, & Long Term Evelution
Pasitioning Protocol, referred to as LPP, or a Media Access Control protocol, referrad to
as MAQ, protocol,
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34, Atarget node {501, 520} for handling capabilities of a wireless relay (510)ina
communications network (800], the target node (801, 520) comprising:
an attribute processing oircuit (1108) configured to
raceive, from the wireless relay (810}, information indicating a capability of
the wireless relay from the wireless relay (510), which information comprises
information whether the wireless relay (510) is fixed or movable; and {o
based on the received information, determine a procedure to be executed, which

procedure is dependent on whether the wirsless relay ($10) is fixed or movabls,

35. The target node (801, 520} according to claim 34, further comprising
a processing circuft {13110} configurad to execute the determined procedure

depandent on whether the wirsless relay (510) is fixed or movabls.

36. The targei node (501, 820) according to any of the daims 34 - 35, whersin the
wirsless refay (510} is movabile, and wherein the attribute processing circuit (1105} is
further configured {o:
pbtain formation about & mobiiity state of the wireless relay (510); and o
determing the procedurs fo be execuled further based on the obtained information
about maobility state.

37. The target node {501, 520} according o claim 38, whergin the attribute processing
civeuit {1105 is further configured to:

measure a speed of the movable wireless relay 81); and

hased on the measured spead, determine that the movable wireless relay (510} is
atationary or moving; and wherein the detarmining unit (1305) is further configured to
determine the procedurs to be sxecuted further based on whether movabile wireless relay
is siationary or moving.

38, The target node {501, 520} according to claim 38, wherein the atlribude processing
cirouit (1105) is further configured to ablain the information about the mobility state of the
wireless relay (510) by receiving information about the mokbility state from the wireless
reday (510).

38. The target node (501, 520) according to any of the claims 38 ~ 38, wherein the
wireless refay (510} is movable, and wherein the processing circuil (1110} is further
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gonfigurad to send, to the wirsless relay (510}, configuration information associated with
an initial selection of the target node (501, 520) or a handover, which configuration
infarmation enables the wireless relay (810) to perform a measuremeant associated with
the initial selection of the first natwork node or the handover.

40, The target node (501, 520} according to any of the claims 38 - 39, wherein the
wirgless relay (510} is movable, and wherein the processing circuit {1110} is further
configured to send a request to the wireless relay (510) lo measure and report a channel

state information, referrad to as C8L

41, The targst node (801, 520} according to any of the claims 35 ~ 40, wherein the
wiraless retay (510) is movable, and wherein the processing circuit {1110} s further
configured to send information about an adjustment of sutput power to the wireless relay
{510).

42. The target node (501, 520) according to any of the claims 35 ~ 41, wherein the
processing cireuit {1110) is further configured to:

sand a reguest to the wireless retay (510) fo monitor a radio link between the
target node (501, 520) and the wirgless relay {510},

send information about a first moniforing fime when the wireless relay
{514Q) is movable, and to

send information about 8 second monitoring time when the wireless

retay (510) is fixed, the first monitoring time being longer than the second monitoring time.

43, The target node (801, 520} according to any of the claims 34 — 42, whersin the
attribute processing oircuit {1105) is further configured to

recetve information from the wireless relay (510) that the wireless relay (610) is
configurad (o perform at least one of mobile communication operation and relay aperation;
and to

determing the procedurs to-be exsguted further based on the information about
the wirgless relay (510} being configured & parform at least one of mobile cormmunication
oparation and relay operation.
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44, The targst node (501, 520} according to any of the clainm 34 - 43, wherein the
procassing cireuit (1110) is further configured o send, to the wireless relay (510, &
request for information of the capability of the wireless relay (510}

5 45, The target node (801, 520) according to claim 44, whergin the sent request indicates
to which receipt nodes in the communications network (500 the reply to the request is to
be sant.

46, The target node (501, 520} according to any of the claims 34 - 45, whersin the
10 processing circuit (1110) is further configurad to perfarm network planming and
managemeant based on the recetved information.

47. The target node (801, 820} according to claim 48, wherein the processing circult
{1110} is further configured to -
15 set a maximurm putput power of the wireless relay (510); and/or
determine a number of target nodes (801, 520) to serve the wireless relay (510,
angl/or
determing a hardware resource of the target node (501, 520);andfor

determine a radio resource in ths target node (501, §20).

48, The target node (501, 520) according to any of the claims 34 - 47, wherein the
attribute processing circuit {1105} is further configured to receivs, from the wirsless relay

(510}, an indicator indicating that the wireless relay (510} is a refay.

ol
w3

48, The target node (801, 820) according o any of the claims 34 — 48 wherein the
attribute processing circuit {11085} is further configured to receive the information from the
wirgless relay (510) via a nebwork node, which network node is a donor node, a donor
base station, & donor NodeB, a donor evolved NodsB, a sscond wireless relay node, s
NodeB or an evolved NodeB.,

5. The targst node (501, 520) according to any of the claims 34 — 49, wherein the
information further comprises information whether the wireless refay (510) is a dedicated
movable wirsless relay, a wireless terminal acting as & movable wirgless refay, a wireless

terminal dedicated for relay, a wireless terminal acting as a relay with partial mobile and
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relay operations ot a wireless terminal acing as a relay with full mobile or a relay
operations,

1. The targst nods (501, 520} according to any of the claims 34 — 50, wherein the

i

atiribute processing circuit (1105 is furthar configured to receive the information
according to & Radio Resource Condrof protocol, referred to as RRC, a Long Termn
Evolution Positioning Protocol, referred to as LPP, or sccording to a Media Access
Cantrol protocal, referred {0 as MAC, protacal,

10 52 The target node (501, 520} according to any of the daims 34 ~ 51, whergin the target
node {501, 520} is & donor node, & donor base station, a donor NodeB, a donor evolved
NodeB, a donor radio network controller, a donor base station controlier, a second
wireless relay node, a positioning node, a core network node, 2 base station, a network
controller, & self organizing network, referred to as SON, an operation and maintenance

15 node, refarred to as. O8M, an aperational support system node, referred to as 088, a
NodeB or an evolved NodeB.

53 A wireless relay (510) for enabling & target node (501, 520) to handls capabilities of
the wirsless relay (510} in a communications networl {500), the wireless relay {(510)
0 comprising:
an aftribute reporting cirouit (1210) configured to send information indicating a
capability of the wireless relay o the target node (501, 520}, which information comprisas
information whether the wirsless ralay (510 is fixed or movable, and which information
enables the target node (501, §20) to handle capabiiities of a wirgless relay (510} in the

25 communications network (500}

54. The wireless relay (510} according to claim 53, wherein the wircless relay (510} is
movable, and wherein the atiribute reporting circult {1201) is further configured to send

information about & mobility state of the wireless relay (510) fo the targst node {501, 530).

55, The wirsless relay (510} according to any of the claims 53 — 54, whersin the atiributs
raporting circuit (1208} is further configured to:
receive a request from the target nods {501, 520) to monitor a radio fink

between tha target node (501, 520);
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receive information about a first monitoring time associated {o the wirgless
refay (510) being movabls: to

recelve information about a second monitoring time associated to the
wiraless retay (510} heing fixed, the first monitoring time being longer than the
second monitoring time; to

rmonitor the radio link during the first monitoring time when the wireless
refay {(510) is movable; and to

maonitor (1014) the radio link during the second monitoring time when the
wireless relay (510) is fixed.

58. The wiveless relay (510) according to any of the claims 53 ~ 85, wherein the wireless
refay {210} is movable, and wherein the atiribute reporting circuit {1208) is further
configured to;

receive, from the target node (801, 520), configuration information associated with
an initial selection of the targst node (501, 520) or & handover, which configuration
information enablas the wireless relay (510} {o perform a measurament assoowated with
the initial selection of the targel node (501, 520) or the handover; and to

based on the recsivad configuration information, measure al lsast one of a
strength and quality-of a signal transmittad from a network node.

57. The wirstess relay (510} accuording to any of the claims 53 - 58, wherein the wireless
refay (510} is movabie, and the attribute reporting circuit (1205) is further configured to:
recsive a request from the targst node (501, 520} 1o measure and report a channel
state information, referred o as CSI;
measure the reguested CS1; and (o

send information about the measwad CS1 to the target node (501, 540},

58. The wireless relay (510} according to any of the claims 53 ~ &7, wherein the wirslass
retay (510} is movable, and the attribute reporting circuit (1208) is fudther configured to

receive, from the target node (501, 520), information about an adjustment of
output power: and to

adjust the output powsr,

5%, The wireless relay (510} according (o any of the claims 53 ~ 58, whergin the attribute

reporting circuit {1205) is further configurad to send information to the target node (501,
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(92}
]

520) that the wireless relay (510) is configured to perfarm at least one of mobile
communication operation and relay operation.

50, The wiraless relay {(510) according to any of the claim 53 ~ 59, wherein the altribute
5 reporting airouit (1208) is further configured to receive, from the target node {501, 520). 5

request for the information indicating the capability of the wirsless relay (510},

§1. The wirsless refay (510} according to claim 80, wherein the received reguest
indicates to which one or more receipt hode in the communications network (500) the

10 reply o the request is to be sent.

§2. The wirsless relay (510) according to any of the claims B3 - 81, whergin the attribute
reporting circuit (1205) is further configurad to send. to the target node {501, 520), an
indicator indicating that the wireless relay (510) is a relay.

63. The wireless relay (510) according to any of the claims 53 - 82, wherein the
information is sent from the wireless ralay (510) via a network node, fo the target node
{801, B20).

20 B4, The wireless relay (510) according to any of the claims 53 — 83, wherein the
information further comprises information about the wireless relay (510) being a dedicated
movable wireless relay, a wireless terminal acting as a movable wireless relay, a wireless
terminal dedicated for relay, a wireless terminal acting as a relay with partial mobile and
relay operations or a wireless terminal acing as a relay with full mobite and relay

25 operations.

85, The wirgless relay (510} according to any of the claims 53 ~ 84, wherain the
information is preconfigured in the wireless relay (510).

30 B8, The wireless relay (510) acoording to any of the claims 63 ~ 85, wherein the
information is sent using & Radio Resource Gontrol protocol, referred to as RRC, a Long
Term Evolution Positioning Protecol, referred to as LFPP, or a Media Access Cantrol
protocol, referred to as MAC, protocol.
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