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<START OF CHANGES>

6.1.1.3

On-network / On-demand Pre-arranged Group Call / Manual Commencement Mode / Client Originated (CO)

6.1.1.3.1
Test Purpose (TP)

(1)

with { UE (MCVideo Client) registered and authorised for MCVideo Service }

ensure that {

  when { the MCVideo User requests the establishment of an MCVideo On-demand Pre-arranged Group Call, requesting Manual Commencement Mode at the invited MCVideo client(s) and implicit Transmission Control }

    then { UE (MCVideo Client) requests On-demand Manual Commencement Mode Pre-arranged Group Call establishment with implicit Transmission Control by sending a SIP INVITE message and provides transmission granted notification to the MCVideo User }

(2)

with {UE (MCVideo Client) having an ongoing MCVideo On-demand Pre-arranged Group Call with Manual Commencement Mode }

ensure that {

  when { the MCVideo User engages in communication with the invited MCVideo User(s)} 
    then { UE (MCVideo Client) respects the Transmission Control imposed by the MCVideo Server (Transmission Granted, Transmission Control ACK, Transmission End Request, Transmission End Response, Transmission Idle }
(3)

with { UE (MCVideo Client) having an ongoing On-demand Pre-arranged Group Call with Manual Commencement Mode }

ensure that {

  when { the MCVideo User wants to terminate the ongoing MCVideo Group Call }

    then { UE (MCVideo Client) sends a SIP BYE request and leaves the MCVideo session }

6.1.1.3.2
Conformance requirements

References: The conformance requirements covered in the current TC are specified in: TS 24.281, clauses 9.2.1.2.1.1, 6.2.1, and 6.4; also TS 24.581, clauses 6.2.1, 6.2.2, 12.1.2.1, 12.1.2.2, 14.2.1, 14.2.2, 14.2.3, 14.2.4, 14.2.5, and 14.2.6.  The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from. Unless otherwise stated, these are Rel-14 requirements.

[TS 24.281, clause 9.2.1.2.1.1]

Upon receiving a request from an MCVideo user to establish an MCVideo prearranged group session the MCVideo client shall generate an initial SIP INVITE request by following the UE originating session procedures specified in 3GPP TS 24.229 [11], with the clarifications given below.

The MCVideo client:

…

4)
shall include the g.3gpp.mcvideo media feature tag and the g.3gpp.icsi-ref media feature tag with the value of "urn:urn-7:3gpp-service.ims.icsi.mcvideo" in the Contact header field of the SIP INVITE request according to IETF RFC 3840 [22];

5)
shall include an Accept-Contact header field containing the g.3gpp.mcvideo media feature tag along with the "require" and "explicit" header field parameters according to IETF RFC 3841 [20];

6)
shall include the ICSI value "urn:urn-7:3gpp-service.ims.icsi.mcvideo" (coded as specified in 3GPP TS 24.229 [11]), in a P-Preferred-Service header field according to IETF RFC 6050 [14] in the SIP INVITE request;

7)
shall include an Accept-Contact header field with the g.3gpp.icsi-ref media feature tag containing the value of "urn:urn-7:3gpp-service.ims.icsi.mcvideo" along with the "require" and "explicit" header field parameters according to IETF RFC 3841 [20];

8)
should include the "timer" option tag in the Supported header field;

9)
should include the Session-Expires header field according to IETF RFC 4028 [23]. It is recommended that the "refresher" header field parameter is omitted. If included, the "refresher" header field parameter shall be set to "uac";

10)
shall set the Request-URI of the SIP INVITE request to the public service identity identifying the participating MCVideo function serving the MCVideo user;

NOTE 1:
The MCVideo client is configured with public service identity identifying the participating MCVideo function serving the MCVideo user.

11)
may include a P-Preferred-Identity header field in the SIP INVITE request containing a public user identity as specified in 3GPP TS 24.229 [11];

…

14)
shall contain in an application/vnd.3gpp.mcvideo-info+xml MIME body with the <mcvideoinfo> element containing the <mcvideo-Params> element with:

a)
the <session-type> element set to a value of "prearranged";

b)
the <mcvideo-request-uri> element set to the group identity;

c)
the <mcvideo-client-id> element set to the MCVideo client ID of the originating MCVideo client; and

NOTE 2:
The MCVideo client does not include the MCVideo ID of the originating MCVideo user in the body, as this will be inserted into the body of the SIP INVITE request that is sent from the originating participating MCVideo function.

d)
if the group identity can be determined to be a TGI and if the MCVideo client can associate the TGI with a MCVideo group ID, the <associated-group-id> element set to the MCVideo group ID;

NOTE 3:
The text "can associate the TGI with a MCVideo group ID" means that the MCVideo client is able to determine that there is a constituent group of the temporary group that it is a member of.

NOTE 4:
The MCVideo client is informed about temporary groups and regouping of MCVideo groups that the user is a member of as specified in 3GPP TS 24.481 [24].

NOTE 5:
If the MCVideo user selected a TGI where there are several MCVideo groups where the MCVideo user is a member, the MCVideo client selects one of those MCVideo groups.

15)
shall include an SDP offer according to 3GPP TS 24.229 [11] with the clarifications given in subclause 6.2.1; 

16)
if an implicit transmission request is required, shall indicate this as specified in subclause 6.4; and

17)
shall send the SIP INVITE request towards the MCVideo server according to 3GPP TS 24.229 [11].

On receiving a SIP 2xx response to the SIP INVITE request, the MCVideo client:

1)
shall interact with the user plane as specified in 3GPP TS 24.581 [5] ;

[TS 24.281, clause 6.2.1]

The SDP offer shall contain two SDP media-level sections for MCVideo video media according to 3GPP TS 24.229 [11] and, if transmission control shall be used during the session, shall contain one SDP media-level section for a media- transmission control entity according to 3GPP TS 24.581 [5].

When composing an SDP offer according to 3GPP TS 24.229 [11] the MCVideo client:

1)
shall set the IP address of the MCVideo client for the offered MCVideo video media stream and, if transmission control shall be used, for the offered media-transmission control entity;

NOTE:
If the MCVideo client is behind a NAT the IP address and port included in the SDP offer can be a different IP address and port than the actual IP address and port of the MCVideo client depending on the NAT traversal method used by the SIP/IP Core.

2)
shall include an "m=audio" media-level section for the MCVideo media stream consisting of:

a)
the port number for the media stream selected; and

b)
the codec(s) and media parameters and attributes with the following clarification:

i)
if the MCVideo client is initiating a call to a group identity;

ii)
if the <preferred-voice-encodings> element is present in the group document retrieved by the group management client as specified in 3GPP TS 24.481 [24] containing an <encoding> element with a "name" attribute; and

iii)
if the MCVideo client supports the encoding name indicated in the value of the "name" attribute;

then the MCVideo client:

i)
shall insert the value of the "name" attribute in the <encoding name> field of the "a=rtpmap" attribute as defined in IETF RFC 4566 [2]; and

c)
"i=" field set to "audio component of MCVideo" according to 3GPP TS 24.229 [11];
3)
shall include an "m=video" media-level section for the MCVideo media stream consisting of:

a)
the port number for the media stream selected; and

b)
the codec(s) and media parameters and attributes with the following clarification:

i)
if the MCVideo client is initiating a call to a group identity;

ii)
if the <preferred-video-encodings> element is present in the group document retrieved by the group management client as specified in 3GPP TS 24.481 [24] containing an <encoding> element with a "name" attribute; and

iii)
if the MCVideo client supports the encoding name indicated in the value of the "name" attribute;

then the MCVideo client:

i)
shall insert the value of the "name" attribute in the <encoding name> field of the "a=rtpmap" attribute as defined in IETF RFC 4566 [2]; and

c)
"i=" field set to "video component of MCVideo" according to 3GPP TS 24.229 [11];
4)
if transmission control shall be used during the session, shall include an "m=application" media-level section as specified in 3GPP TS 24.581 [5] clause 12 for a media-transmission control entity, consisting of:

a)
the port number for the media-transmission control entity selected as specified in 3GPP TS 24.581 [5]; and

b)
the 'fmtp' attributes as specified in 3GPP TS 24.581 [5] clause 14; and

5)
if end-to-end security is required for a private call and the SDP offer is not for establishing a pre-established session, shall include the MIKEY-SAKKE I_MESSAGE in an "a=key-mgmt" attribute as a "mikey" attribute value in the SDP offer as specified in IETF RFC 4567 [34].
[TS 24.281, clause 6.4]

An initial SIP INVITE request fulfilling the following criteria shall be regarded by the MCVideo server as an implicit transmit media request by the originating MCVideo client when the MCVideo client:

1)
initiates an MCVideo session; and

2)
includes the "mc_implicit_request" 'fmtp' attribute in the associated UDP stream for the transmission control in the SDP offer/answer as specified in 3GPP TS 24.581 [5] clause 12.

A SIP re-INVITE request fulfilling the following criteria shall be regarded by the MCVideo server as an implicit transmit media request when the MCVideo client:

1)
performs an upgrade of:

a)
an MCVideo group call to an emergency MCVideo group call;

b)
an MCVideo group call to an imminent peril MCVideo group call; and

2)
includes the "mc_implicit_request" 'fmtp' attribute in the associated UDP stream for the transmission control in the SDP offer/answer as specified in 3GPP TS 24.581 [5] clause 12.

In all other cases the SIP (re-)INVITE request shall be regarded as received without an implicit transmit media request.

[TS 24.581, clause 6.2.1]

Based on the negotiations during the call establishment specified in 3GPP TS 24.281 [2], a new instance of the 'Transmission participant state transition diagram for basic transmission control operation', as specified in subclause 6.2.4 and a new instance of the 'Transmission participant state transition diagram for basic reception control operation' as specified in subclause 6.2.5, shall be created for this call.

The SIP INVITE request sent by the application and signalling plane:

1.
shall be regarded an implicit Transmission request when an implicit Transmission request is negotiated; and

2.
shall not be regarded as an implicit Transmission request in case of a rejoin to an already on-going group call.

NOTE:
The transmission participant can negotiate the use of prioritization of the Transmission Media Request message. In that case, the transmission participant can request permission to send media at a priority level that is either the same as or lower than the highest priority that was permitted to the participant in the MCVideo call initialization. If a transmission participant is authorized for pre-emptive priority in the MCVideo call it is good practise to always request permission to send RTP media packets at a priority level that is lower than pre-emptive priority unless the user explicitly requests to pre-empt the current RTP media packets sender.

[TS 24.581, clause 6.2.2]

The MCVideo call release (whether it is initiated by the transmission participant or transmission control server) is a two-step procedure.

Step 1
The transmission participant stops sending transmission control and reception control messages and the MCVideo client stops sending and receiving RTP media packets.

Step 2
When the application and signalling plane has determined that the MCVideo call is released, the corresponding instance of the 'Transmission participant state transition diagram for basic transmission control operation' as specified in subclause 6.2.4 and the corresponding instance of the 'Transmission participant state transition diagram for basic reception control operation' as specified in subclause 6.2.5 are terminated and the transmission participant releases all the used resources.

The user plane can initiate the release step 1, but the application and signalling plane always initiates the release step 2.

[TS 24.581, clause 12.1.2.1]

This subclause defines the structure and syntax of the SDP "fmtp" attribute, when used to negotiate an MCVideo media plane control channel. The MCVideo media plane control channel, and the protocols used on the control channel, is described in the present specification.

[TS 24.581, clause 12.1.2.2]

In an SDP offer and answer, the "mc_queueing" fmtp attribute is used to indicate support of the Transmission Request message queueing mechanism, as defined in the present specification.

In an SDP offer, the "mc_priority" fmtp attribute indicates (using an integer value between '1' and '255') the maximum transmission priority that the offerer requests to be used with Transmission Request messages sent by the offerer. In an SDP answer, the attribute parameter indicates the maximum priority level that the answerer has granted to the offerer. The value must be equal or less than the value provided in the associated SDP offer.

NOTE 1:
If the "mc_priority" fmtp attribute is not used within an SDP offer or answer, a default priority value is assumed.

In an SDP offer, the "mc_reception_priority" fmtp attribute indicates (using an integer value between '1' and '255') the maximum reception priority that the offerer requests to be used with Reception Request messages sent by the offerer. In an SDP answer, the attribute parameter indicates the maximum reception priority level that the answerer has granted to the offerer. The value must be equal or less than the value provided in the associated SDP offer.

NOTE 2:
If the "mc_reception_priority" fmtp attribute is not used within an SDP offer or answer, a default reception priority value is assumed.

In an SDP offer, the "mc_granted" fmtp attribute parameter indicates that the offerer supports the procedure where the answerer indicates, using the fmtp attribute in the associated SDP answer, that the permission to transmit has been granted to the offerer.

NOTE 3:
When the "mc_granted" fmtp attribute is used in an SDP offer, it does not indicate an actual request for the media transmission. The SDP "mc_implicit_request" fmtp attribute can be used to request the media transmission. In an SDP answer, the attribute indicates that the permission to Transmission has been granted to the offerer.

NOTE 4:
Once the offerer has been granted the permission to Transmission, the offerer can perform media transmission until it receives a Transmission Revoked message, or until the offerer itself ends the media transmission by sending a Transmission end request message, as described in the present specification.

In an SDP offer, the "mc_implicit_request" fmtp attribute indicates that the offerer implicitly requests for media transmission (without the need to send a Transmission Request message). In an SDP answer, the attribute parameter indicates that the answerer has accepted the implicit Transmission Request. Once the answerer grants the permission to Transmission to the offerer, the answerer will send a Transmission Granted message.

NOTE 5:
The usage of the "mc_implicit_request" fmtp attribute in an SDP answer does not mean that the answerer has granted the permission to Transmission to the offerer, only that the answerer has accepted the implicit Transmission Request.

[TS 24.581, clause 14.2.1]

When the offerer generates an SDP offer, in order to negotiate the establishment of a media plane control channel, the offerer shall include a media description ("m=" line) associated with the media plane control channel. In addition, the offerer may associate an SDP fmtp attribute with the media description.

NOTE:
"Initial offer" refers to the offer when the media plane control channel is initially negotiated. It might, or might not, be the initial offer within the session.

[TS 24.581, clause 14.2.2]

The MCVideo client shall include the "mc_queueing" fmtp attribute in SDP offers when queueing of Transmission request is supported.

The controlling MCVideo function shall include the "mc_queueing" fmtp attribute in SDP offers when queueing of Transmission request is supported.

The non-controlling MCVideo function shall include the "mc_queueing" fmtp attribute in SDP offers if the controlling MCVideo included the "mc_queueing" fmtp attribute in the SDP offer.

[TS 24.581, clause 14.2.3]

The MCVideo client shall include the "mc_priority" fmtp attribute when a transmission priority different than the default priority is required. The MCVideo client should base transmission priority on the configured value in 3GPP TS 24.484 [13].

When inviting an MCVideo client or an MCVideo group to a pre-arranged group call, the controlling MCVideo function and the non-controlling MCVideo function shall include in the "mc_priority" fmtp attribute with the value of the <user-priority> element in the <entry> element specified in 3GPP TS 24.481 [12].

[TS 24.581, clause 14.2.4]

The MCVideo client shall include the "mc_granted" fmtp attribute in the SDP offer of an initial SIP INVITE request when it is acceptable for the MCVideo client to receive a granted indication in the SIP 200 (OK) response to an initial INVITE request.

[TS 24.581, clause 14.2.5]

The MCVideo client shall include the "mc_implicit_request" fmtp attribute when a SIP request shall be interpreted as an implicit Transmission request. If not explicitly stated in procedures in the present document or in procedures in 3GPP TS 24.281 [2] that the "mc_implicit_request" fmtp attribute shall be included, the decision to include the "mc_implicit_request" fmtp attribute or not, is an implementation option.

[TS 24.581, clause 14.2.6]

The MCVideo client shall include the "mc_reception_priority" fmtp attribute when a reception priority different than the default reception priority is required. The MCVideo client should base reception priority on the configured value in 3GPP TS 24.484 [13].

6.1.1.3.3
Test description

6.1.1.3.3.1
Pre-test conditions

System Simulator:

-
SS (MCVideo server)

IUT:

-
UE (MCVideo Client)

-
The test USIM (Universal Subscriber Identity Module - SIM Card - should apply to Video) set, as defined in subclause 5.5.10, is inserted.

-
The UE shall be switched off.

Preamble:

-
The UE has performed the Generic Test Procedure for MCVideo UE registration as specified in TS 36.579-1 [2], subclause 5.4.2 (Procedure shown under IUT above).

-
The MCVideo User performs the Generic Test Procedure for MCVideo Authorization/Configuration and Key Generation as specified in TS 36.579-1 [2], subclause 5.3.2A.

-
UE States at the end of the preamble

-
The UE is in E-UTRA Registered, Idle Mode state. 

-
The MCVideo Client Application has been activated and User has registered-in as the MCVideo User with the Server as active user at the Client.

6.1.1.3.3.2
Test procedure sequence

Table 6.1.1.3.3.2-1: Main Behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	Make the MCVideo User request the establishment of a MCVideo On-demandPre-arranged Group Call, Manual Commencement Mode, with explicit request for Transmission control (implicit Transmission Control).
NOTE: This is expected to be done via a suitable implementation dependent MMI.
	-
	-
	-
	-

	-
	EXCEPTION: The E-UTRA/EPC actions which are related to the MCVideo call establishment are described in TS 56.579-1 [2], subclause 5.4.3A ‘Generic Test Procedure for MCVideo CO communication in E-UTRA’. The test sequence below shows only the MCVideo relevant messages exchanged.
	-
	-
	-
	-

	2
	Check: Does the UE (MCVideo client) send an initial SIP INVITE request requesting the establishment of a MCVideo On-demand Pre-arranged  Group Call with Manual Commencement Mode and implicit Transmission Control?
	-->
	SIP INVITE
	1
	P

	3
	The SS (MCVideo Server) sends a SIP 100 Trying message. 
	<--
	SIP 100 (Trying)
	-
	-

	4
	SS (MCVideo Server) sends a  SIP 200 (OK), message indicating that the MCVideo call has been established
	<--
	SIP 200 (OK)
	-
	-

	5
	Check: Does the UE (MCVideo client) send a SIP ACK in response to the SIP 200 (OK)?
	-->
	SIP ACK
	-
	-

	6
	The SS (MCVideo Server) sends a Transmission Granted message to the UE.
	<--
	Transmission Granted
	-
	-

	7
	Check: Does the UE (MCVideo Client) send an acknowledgement to the SS (MCVideo Server) in response to Transmission Granted?
	-->
	Transmission Control ACK
	2
	P

	8
	Check: Does the UE (MCVideo Client provide transmission granted notification to the MCVideo User?

NOTE: This is expected to be done via a suitable implementation dependent MMI.
	-
	-
	1
	P

	9
	Make the MCVideo User request to release Transmission Control.
NOTE: This is expected to be done via a suitable implementation dependent MMI.
	-
	-
	-
	-

	10
	Check: Does the UE (MCVideo Client) send a Transmission End Request?
	-->
	Transmission End Request
	2
	P

	11
	The SS (MCVideo Server) responds to the UE (MCVideo Client) request.
	<--
	Transmission End Response
	-
	-

	12
	Check: Does the UE (MCVideo Client) acknowledge the response from the SS (MCVideo Server)?
	-->
	Transmission Control ACK
	2
	P

	13
	The SS (MCVideo Server) sends a Transmission Idle to indicate that the transmission has ended and there are no current active transmissions.
	<--
	Transmission Idle
	-
	-

	14
	Make the MCVideo User end the On-demand  Group Call.

NOTE: This is expected to be done via a suitable implementation dependent MMI.
	-
	-
	-
	-

	15

	Check: Does the UE (MCVideo Client) send a SIP BYE message to end the On-demand  Group Call?
	-->
	SIP BYE
	3
	P

	16
	The SS (MCVideo Server) sends a SIP 200 (OK).
	<--
	SIP 200 (OK)
	-
	-

	-
	EXCEPTION: SS releases the E-UTRA connection.
	-
	-
	-
	-


6.1.1.3.3.3
Specific message contents
Table 6.1.1.3.3.3-1: SIP INVITE from UE (Step 2, Table 6.1.1.3.3.2-1)
	Derivation Path: TS 36.579-1 [2], Table 5.5.2.5.1-1, condition MCVIDEO

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Answer-Mode
	
	
	
	

	  answer-mode-value
	"Manual"
	
	
	MANUAL

	Message-body
	
	
	
	

	  MIME body part
	
	MCVideo Info
	
	

	    MIME-part-headers
	
	
	
	

	      Content-Type
	"application/vnd.3gpp.mcvideo-info+xml"
	
	
	

	    MIME-part-body
	MCVideo-Info as described in Table 6.1.1.1.3.3-2
	
	
	


Table 6.1.1.3.3.3-2: MCVideo-INFO in SIP INVITE from UE (Table 6.1.1.3.3.3-1)
	Derivation Path: TS 36.579-1 [2], Table 5.5.3.2.1-2, condition GROUP CALL

	Information Element
	Value/remark
	Comment
	Reference
	Condition


Table 6.1.1.3.3.3-3: SIP 200 (OK) from SS (Step 4, Table 6.1.1.3.3.2-1)

	Derivation Path: TS 36.579-1 [2], Table 5.5.2.17.1.2-1, conditions MCVIDEO, INVITE-RSP

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Message-body
	
	
	
	INVITE-RSP

	  MIME body part
	
	MCVIDEO-Info
	
	

	    MIME-part-header
	
	
	
	

	    MIME-part-body
	MCVideo-Info as described inTable 6.1.1.3.3.3-2
	
	
	


Table 6.1.1.1.3.3-4: Transmission Granted from SS (Step 6, Table 6.1.1.3.3.2-1)
	Derivation Path: TS 36.579-1 [2], Table 5.5.11.2.1-1, condition ON-NETWORK

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Transmission Indicator
	
	Length is 16 bits, A-P.
	
	

	  Transmission Indicator
	“1000000000000000”
	A value of 1 in any one or more bits indicates type of condition as follows:

A = Normal call

B = Broadcast group call

C = System call

D = Emergency call

E = Imminent peril call

NOTE 1: The indicators C, D and E are only informative. There are no procedures specified for the C, D and E indicators in this release of the present document and the use of the indicators are implementation specific.


	
	


Table 6.1.1.1.3.3-5: Transmission Control Ack from UE (Step 7, Table 6.1.1.3.3.2-1)
	Derivation Path: TS 36.579-1 [2], Table 5.5.11.3.5-1

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Message Type
	
	
	
	

	  Message Type
	"10000"
	Transmission Control Ack message for Transmission Granted message which requested acknowledgment.
	
	


Table 6.1.1.3.3.3-6: Transmission End Response from SS (Step 11, Table 6.1.1.3.3.2-1)
	Derivation Path: TS 36.579-1 [2], Table 5.5.11.3.2-1

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Subtype
	“10001”
	
	
	


Table 6.1.1.1.3.3-7: Transmission Control Ack from UE (Step 12, Table 6.1.1.3.3.2-1)
	Derivation Path: TS 36.579-1 [2], Table 5.5.11.3.5-1

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Message Type
	
	
	
	

	  Message Type
	"10000"
	Transmission Control Ack message for Transmission End Response message which requested acknowledgment.
	
	


Table 6.1.1.1.3.3-8: SIP BYE from UE (Step 15, Table 6.1.1.3.3.2-1)
	Derivation Path: 36.579-1 [2], Table 5.5.2.2.1-1, condition MO_CALL

	Information Element
	Value/remark
	Comment
	Reference
	Condition


Table 6.1.1.3.3-9: SIP 200 (OK) from SS (Step 16, Table 6.1.1.3.3.2-1)

	Derivation Path: TS 36.579-1 [2], Table 5.5.2.17.1.2-1, condition MCVIDEO

	Information Element
	Value/remark
	Comment
	Reference
	Condition

	Content-Type
	not present
	 
	 
	 

	Content-Length
	 
	 
	 
	 

	  value
	"0"
	No message body included
	 
	 



	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	


	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	




	
	

	
	
	




	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	


	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	


	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	


	

	
	

	
	


	

	
	

	
	
	

	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	

	
	

	
	
	


	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	


	

	
	

	
	


	

	
	

	
	
	

	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	







	
	

	
	







	
	

	
	







	
	

	
	







	
	

	
	







	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	







	
	

	
	







	
	

	
	







	
	

	
	







	
	

	
	







	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	

	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	







	
	
	

	
	







	
	
	

	
	







	
	
	

	
	







	
	
	

	
	







	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





	
	
	
	

	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	





	
	
	
	
	

	
	
	
	
	

	
	
	
	
	





	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	







	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	



	
	

	
	
	
	
	

	
	
	

	
	



	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	



	
	

	
	
	
	
	

	
	
	

	
	



	

	
	
	
	
	

	
	
	

	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	

	
	
	







	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	

	

	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


<END OF CHANGES>
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