Page 1



3GPP TSG CT3 Meeting #80
C3-150137
Sorrento, Italy; 2nd – 6th February 2015
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	29.079
	CR
	0044
	rev
	-
	Current version:
	11.5.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:

	Procedures for avoiding changes in the OMR algorithm outcome on subsequent SDP offer/answer transactions

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	C3

	
	

	Work item code:
	OMR
	
	Date:
	2015-01-26

	
	
	
	
	

	Category:
	A
	
	Release:
	Rel-11

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

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	The media anchoring points may change depending on the direction on subsequent SDP offer/answer transactions. This may be OK from the generic OMR procedure point of view. From real life traffic point of view this may result in problems with media going in different paths during the subsequent SDP offer/answer transaction causing media drops and speech gaps and possible charging correlation issues. 
Further, once the initial SDP offer/answer transaction is completed the created signalling and optimal media path must be kept for inter operator accounting reasons (no charging model at the moment supports changing media and signalling paths when more than one operator is involved). This is especially important in roaming architecture for voice over IMS with local breakout.

The present OMR procedure creates a lot of unnecessary reservations of media resources during the subsequent SDP offer/answer transactions. 

A simplified handling of subsequent SDP offer/answer transaction would solve the issues above.

	
	

	Summary of change:
	- Introduced 2 options in a new subclause 5.9:
option 1)
the procedures to minimize changes in outcome of the OMR algorithm during subsequent SDP offer/answer transactions as described in subclause 8.2; or

option 2)
the procedures to avoid changes in outcome of the OMR algorithm during subsequent SDP offer/answer transactions as described in subclause 8.3.

The option 1 is the same as the existing OMR procedures.

The option 2 is introducing a simplified SDP offer/answer transaction procedure.

- Mandated option 2 for the roaming architecture for voice over IMS with local breakout in subclause 5.7.

- Clarified in 6.1.3 when option 1 and option 2 shall be used by an IMS-ALG.

- Introduced a new subclause 7.0 when option 1 and option 2 shall be used by a UA.

- Clarified in 8.1 when option 1 and 2 shall be used.

- Introduced a new subclause 8.3 (and subclauses) adding the simplified subsequent SDP offer/answer transaction procedures.

- The roaming architecture for voice over IMS with local breakout message flow in A.6.2 is updated to reflect the use of option 2.

	
	

	Consequences if not approved:
	Unpredictable behaviour during the subsequent SDP offer/answer transaction that can cause media drops, speech gaps, possible charging correlation and interoperator accounting and resource allocation problems.

	
	

	Clauses affected:
	5.7, 5.8(new), 5.9(new), 6.1.3, 7.0(new), 8.1, 8.3(new), 8.3.1(new), 8.3.1.1(new), 8.3.1.2(new), 8.3.1.3(new), 8.3.1.4(new), 8.3.2(new), 8.3.2.1(new), 8.3.2.2(new), 8.3.2.3(new), 8.3.2.4(new), A.6, A.6.1, A.6.2

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	This mirror CR contains more changes than the release 10 CR


-------------------------------------------- 1st change -------------------------------------------
5.7
Roaming architecture for voice over IMS with local breakout

In a network supporting the roaming architecture for voice over IMS with local breakout OMR related policies may depend on the identification of a roaming architecture for voice over IMS with local breakout session.

An IBCF acting as an IMS-ALG can identify a session to be a roaming architecture for voice over IMS with local breakout session as specified in 3GPP TS 24.229 [4], subclause 5.10.9.

An IBCF acting as an IMS-ALG and an AS acting as a B2BUA (e.g. an AS in the originating home network controling a MR in the originating visited network) supporting the roaming architecture for voice over IMS with local breakout shall support option 2 in subclause 5.9. The option 2 procedure shall be used between the originating visited network and the originating home network and between the originating home network and the originating visited network when a loopback occurs.
------------------------------------------- 2nd change -------------------------------------------

5.8
Void

5.9
Handling of subsequent SDP offer/answer transaction

In order to avoid or to minimize changes to the outcome of the OMR algorithm during subsequent SDP offer/answer transaction an IMS-ALG or an AS acting as a B2BUA shall support at least one of the following options:

option 1)
the procedures to minimize changes in the outcome of the OMR algorithm during subsequent SDP offer/answer transactions as described in subclause 8.2; or

option 2)
the procedures to avoid changes in the outcome of the OMR algorithm during subsequent SDP offer/answer transactions as described in subclause 8.3.

NOTE:
Changes to the media characteristics (e.g. change of codec) follows the normal rules in 3GPP TS 24.229 [4] during a subsequent SDP offer/answer transaction.
--------------------------------------- 3rd change -------------------------------------------

6.1.3
Deciding whether to allocate a primary local MR and if any previous MR can be bypassed

The IMS-ALG supporting and using option 1 in subclause 5.9 shall consider:
1)
information in any received SDP offer and apply local policy to decide whether to allocate a primary local MR and if any previous MRs can be bypassed according to this subclause; and

2)
the additional recommendations in subclause 8.2 in subsequent SDP offer/answer transactions.

NOTE 1:
An IMS-ALG can revise these decisions when receiving the SDP answer, applying procedures in subclause 6.2.

The IMS-ALG supporting and using option 2 in subclause 5.9 shall consider:
1)
information in a received initial SDP offer and apply local policy to decide whether to allocate a primary local MR and if any previous MRs can be bypassed according to this subclause; and

2)
information in a received subsequent SDP offer according to subclause 8.3 and skip this subclause.

The IMS ALG shall perform the following steps:

0)
If the connection address for the media line in the received SDP offer is the unspecified address, then the IMS-ALG should:

a)
select to not allocate a primary local MR (regardless of local policy), and to not bypass any previous MRs;

b)
convert the unspecified address in the connection address for the media line in the received SDP offer to the addrtype of the outgoing IP realm, if necessary;

c)
if subsequently choosing to perform proactive transcoding in subclause 6.1.7, then select to perform proactive transcoding without resource reservation (regardless of local policy);

d)
select to not add secondary-realm instances to the modified SDP offer when performing the procedure in subclause 6.1.8 (regardless of local policy); and

e) skip to step 6).
1)
If all of the following conditions apply:

a)
local policy does not require the allocation of an MR for any non-OMR related reason (e.g. for hosted NAPT traversal on the incoming signalling path, or for legal interception); and

b)
the IP realm, nettype and addrtype for the outgoing signalling path is the same as the IP realm, nettype and addrtype associated with a visited-realm or secondary-realm instance for the media line

-
such that the instance has an instance-number value i that is less than the highest instance-number value n associated with the media line in the received SDP offer; and 

-
such that the instance i is associated with a codec list, determined using the procedures in subclause 5.3, which includes all codecs required by local policy, unless the IMS-ALG has a policy to offer the missing codecs proactively without reserving an MR,

then the IMS-ALG shall store an indication that the allocation of a primary local MR is not required and shall store the realm instances with instance-number greater than i, which are associated with MRs that can be bypassed without allocating a primary local MR.

2)
If the following condition applies:

a)
the IMS-ALG controls an MR with access to an IP realm or connected IP realm, nettype and addrtype associated with a visited-realm or secondary-realm instance for the media line 

-
such that the instance has an instance-number value j that is less than the highest instance-number value n associated with the media line in the received SDP offer; and 

-
such that the instance j is associated with a codec list, determined using the procedures in subclause 5.3, which includes all codecs required by local policy, unless such codecs are provided at a local MR via transcoding,
then the IMS-ALG shall store the realm instances with instance-number greater than j, which are associated with MRs that can be bypassed when allocating a primary local MR.

3)
If all of the following conditions apply:

a)
the conditions in step 1) do not apply;

b)
the IP realm, nettype and addrtype for the outgoing signalling path arethe same as the IP realm, nettype and addrtype for the incoming signalling path;

c)
the codec list in the received SDP offer, determined from the SDP m-line and associated non-OMR attribute lines, includes all codecs required by local policy, unless the IMS-ALG has a policy to offer the missing codecs proactively without reserving an MR; and

d)
local policy does not require the allocation of an MR for any non-OMR related reason (e.g. for hosted NAPT traversal on the incoming signalling path, or for legal interception),

then the IMS-ALG shall store an indication that the allocation of a primary local MR is not required and that no MRs can be bypassed when no primary local MR is allocated.

4)
If an indication that the allocation of a primary local MR is not required has been stored in steps 1) or 3), 

-
then the IMS-ALG shall compare the realm instances (and MRs) that can be bypassed with or without allocation of a primary local MR, as determined in steps 1), 2) and 3), and shall use local policy to select whether to allocate a primary local MR, 

-
else the IMS-ALG shall select to allocate a primary local MR,

NOTE 2:
Usually the decision is made based on which choice retains the smallest total number of MRs in the media path, but local policy may apply other criteria.

5)
If the IMS-ALG selected in step 4) to allocate a primary local MR, then the IMS-ALG shall:

-
if one or more realm instances can be bypassed when allocating a primary local MR, then store instance-number value k=j and apply the procedures in subclause 6.1.4 to bypass previous MRs, else apply the procedures in subclause 6.1.5 to not bypass previous MRs; and

-
apply the procedures in subclause 6.1.6 to allocate a primary local MR.

6)
If the IMS-ALG selected in step 4) to not allocate a primary local MR, then the IMS-ALG shall:

-
if one or more realm instances can be bypassed when not allocating a primary local MR, then store instance-number value k=i and apply the procedures in subclause 6.1.4 to bypass previous MRs, else apply the procedures in subclause 6.1.5 to not bypass previous MRs; and

-
apply the procedures in subclause 6.1.7 to not allocate a primary local MR.

------------------------------------------- 4th change -------------------------------------------

7.0
General

An AS performing 3rd party call control, i.e. an AS acting as a routeing or initiating B2BUA as defined in 3GPP TS 24.229  [4] subclause 5.7.5 shall apply the IMS-ALG procedures specified in clause 6.

An AS treating the media resource as an endpoint (e.g. a conferencing application) or an MGCF shall apply the UA procedures specified in this subclause.

The UA supporting and using option 1 in subclause 5.9 shall:

1)
apply the procedures in the following subclauses for any SDP offer/answer transaction; and

2)
consider the additional recommendations in subclause 8.2 in subsequent SDP offer/answer transactions.

The UA supporting and using option 2 in subclause 5.9 shall:

1)
apply the procedures in the following subclause for the initial SDP offer/answer transaction; and

2)
apply the procedure in subclause 8.3 for subsequent SDP offer/answer transactions.
------------------------------------------- 5th change -------------------------------------------

8.1
General

Any UA or IMS-ALG controlling a media stream can initiate another SDP offer/answer transaction at any time after first establishing the media flow, to modify characteristics of the media flow. For example, a media endpoint (IP address) can change, the preferred codec can change, or a server can select to insert a media function such as a tone generator or conference focus. Since OMR applies independently to each SDP offer/answer transaction, it is possible for the OMR algorithm to create a different media configuration with each subsequent SDP offer/answer transaction, particularly if the transaction is initiated by a different entity in the network. It is desirable to minimize or to avoid the changes in the outcome of the OMR algorithm during subsequent SDP offer/answer transactions to those necessary to support any changes in the requested characteristics of the media flow.

A UA or an IMS-ALG shall either minimize or avoid the changes in the outcome of the OMR algorithm during subsequent SDP offer/answer transactions except for those changes necessary to support any changes in the requested characteristics of the media flow by selecting one of the options in subclause 5.9.

A UA or an IMS-ALG supporting and using option 1 in subclause 5.9 shall apply the procedures for subsequent SDP offer/answer transactions in subclause 8.2.
A UA or IMS-ALG supporting and using option 2 in subclause 5.9 shall apply the procedures for subsequent SDP offer/answer transactions specified in subclause 8.3.
------------------------------------------- 6th change -------------------------------------------

8.3
Procedures to avoid changes in OMR outcome

8.3.1
Procedures for the subsequent SDP offer

8.3.1.1
General

A received subsequent SDP offer shall be validated according to subclauses 6.1.2 or 7.2.2. If the validation fails, the IMS-ALG or a UA should handle the SDP offer as an initial SDP offer according to clause 6 or clause 7.

NOTE:
An IMS-ALG or a UA can according to local policy choose to reject a subsequent SDP offer that failed the validation.

8.3.1.2
No local primary or secondary MR controlled by the IMS-ALG or by the AS acting as a B2BUA

When a subsequent SDP offer is received by an IMS-ALG or an AS acting as a B2BUA supporting and using option 2 in subclause 5.9 with no local primary or secondary MR, the IMS-ALG or B2BUA shall perform the following steps.
1)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is the unspecified address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
there is one visited-realm or secondary-realm instance and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and the omr-m-cksum attributes) in the received SDP offer. The realm in the visited-realm or secondary-realm instance is the same as in the initial SDP answer; and

c)
the IP realm on the outgoing side of the IMS-ALG or the B2BUA is different than in the visited-realm or secondary instance for the media-line;


then the IMS-ALG or the B2BUA shall:

a)
replace the connection address information in the SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid") if needed;

b)
calculate new session level checksum and media level checksum as described in subclause 5.6.3 if connection address information was replaced in a); and

c)
forward the (modified) SDP offer as specified in 3GPP TS 24.229 [4].
2)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is a valid IP address;

b)
there are no OMR attributes for the media line in the received SDP offer; and

c)
the IP realm on the incoming side of the IMS-ALG or the B2BUA is the same as the IP realm on the outgoing side;


then the IMS-ALG or the B2BUA can continue:

a)
without an MR in the media path; or

b)
if the IMS-ALG or the B2BUAUA want to insert an MR within the same IP realm as the IMS-ALG or the B2BUA where the downstream and upstream media anchoring points are in the same operator network as the IMS-ALG or the B2BUA, with an MR in the media path;


then:
a)
if the IMS-ALG or the B2BUA continues without an MR in the media path, the IMS-ALG or the B2BUA shall forward the incoming SDP offer as received and in accordance with 3GPP TS 24.229 [4]; or
b)
if the IMS-ALG or the B2BUA continues with an MR inserted in the media path, the IMS-ALG or the B2BUA shall:

-
interact with the MR using the IMS-ALG operations in subclause 6.3;

-
update the SDP offer with information received from the MR;

-
do not include any OMR specific SDP attributes in the modified SDP offer; and

-
forward the modified SDP offer as specified in 3GPP TS 24.229 [4].
3)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is the unspecified address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
there is one visited-realm or secondary-realm instance and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and the omr-m-cksum attributes) in the received SDP offer and the realm in the visited-realm or secondary-realm instance is the same as in the initial SDP answer; and

c)
the IP realm on the outgoing side of the IMS-ALG or the B2BUA is the same as the realm in the visited-realm or secondary-realm instance for the media-line;


then the IMS-ALG or the B2BUA shall:

a)
replace the connection address information for the media line in the SDP offer with the connection address information in the received visited-realm or secondary-realm instance for the media line;

b)
remove all OMR specific attributes from the media line; and

c)
forward the modified SDP offer as specified in 3GPP TS 24.229 [4].
4)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is a valid IP address;

b)
there are no OMR attributes for the media line in the received SDP offer; and

c)
the IP realm on the incoming side of the IMS-ALG or the B2BUA is different than on the outgoing side of the IMS-ALG or B2BUA;


then the IMS-ALG or the B2BUA shall:

a)
copy into the media line of the SDP offer the visited-realm or secondary-realm instance from the media line of the received initial SDP answer, replacing the connection-address and port information in the instance with the connection address and port information from the received SDP offer;

b)
replace the connection address information in the SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

c)
calculate checksums according to subclause 5.6.3 and add the omr-s-cksum and the omr-m-cksum attributes to the media line; and

d)
forward the modified SDP offer as specified in 3GPP TS 24.229 [4].
5)
If none of the conditions in 1), 2), 3) or 4) applies, then the IMS-ALG or the B2BUA shall handle the SDP offer as an initial SDP offer according to clause 6 or clause 7.

8.3.1.3
Local primary or secondary MR are controlled by the IMS-ALG or AS acting as a B2BUA

When a subsequent SDP offer is received by an IMS-ALG or an AS acting as a B2BUA supporting and using option 2 in subclause 5.9 where a local primary or a secondary MR is controlled by the IMS-ALG or the B2BUA then the IMS-ALG or the B2BUA shall perform the following steps.
NOTE 1:
The subsequent SDP offer/answer transaction can include media characteristic changes (e.g. a codec change) as described in 3GPP 24.229 [4]. This subclause only focus on OMR specific actions and other actions due to media characteristic changes are not changed due to OMR unless specific mention in the subclause.

1)
If all of the following conditions apply:
a)
the SIP level signalling IP realm is the same as the media level IP realm on the receiving side;
b)
OMR procedures are used on the outgoing side of the IMS-ALG or the B2BUA; and

c)
the SIP level signalling IP realm is the same as the media level IP realm on the outgoing side;

then the IMS-ALG or the B2BUA either can:
a)
keep the MR in the media path; or
b)
if the outgoing and incoming side IP realm are the same and the downstream and upstream media anchoring points are in the same operator network as the IMS-ALG or the B2BUA, remove the MR from the media path; and

c)
if the MR is kept in the media path, the IMS-ALG or B2BUA shall:

-
if necessary, interact with the MR according to subclause 6.3;

-
update the connection address for the media line in the SDP offer with the connection address received from the MR;

-
do not include any OMR specific SDP attributes in the modified SDP offer; and

-
forward the modified SDP offer as specified in 3GPP TS 24.229 [4]; and

d)
if the MR is to be removed from the media path:

-
forward the incoming SDP offer as specified in 3GPP TS 24.229 [4].
NOTE 2:
The MR is released when the subsequent SDP answer is received as described in subclause 8.3.2.1.

2)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is an unspecified IP address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
OMR procedures are used on the outgoing side of the IMS-ALG or the B2BUA;

c)
there is one visited-realm or secondary-realm instance and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and omr-m-cksum attributes) in the received subsequent SDP offer. The realm in the visited-realm or secondary-realm instance is the same as in the initial SDP answer; and

d)
the SIP level signalling IP realm and the media level IP realm on the outgoing side are the same as the realm in the received visited-realm or secondary-realm instance;


then the IMS-ALG or B2BUA shall:

a)
if necessary, interact with the MR according to subclause 6.3;

b)
update the connection address for the media line in the outgoing SDP offer with the connection address received from the MR;

c)
remove OMR specific attributes from the media line; and

d)
forward the modified SDP offer as specified in 3GPP TS 24.229 [4].
3)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is an unspecified IP address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
OMR procedures are used on the outgoing side of the IMS-ALG or B2BUA;

c)
there is one visited-realm or secondary-realm instance and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and the omr-m-cksum attributes) in the received SDP offer. The realm in the visited-realm or secondary-realm instance is the same as in the initial SDP answer; and

d)
the SIP level signalling IP realm is different from the media level IP realm on the outgoing side;


then the IMS-ALG or the B2BUA shall:

a)
if necessary, interact with the MR according to subclause 6.3;

b)
replace the connection address information in the SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid") if needed;

c)
copy the visited-realm or secondary-realm instance received or sent in the initial SDP answer and update the visited-realm or secondary-realm instance for the media line in the outgoing SDP offer with the connection information received from the MR; and

d)
calculate new session level checksum and media level checksum as described in subclause 5.6.3.
4)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP offer is a valid IP address;

b)
there are no OMR attributes for the media line in the received SDP offer;

c)
OMR procedures are used on the outgoing side; and
d)
the SIP level signalling IP realm and the media level IP realm on the outgoing side are different;


then the IMS-ALG or the B2BUA shall:

a)
if necessary, interact with the MR according to subclause 6.3;

b)
replace the connection address information in the SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

c)
copy the visited-realm or secondary-realm instance received or sent in the initial SDP answer and update the visited-realm or secondary-realm instance for the media line in the outgoing subsequent SDP offer with the connection information received from the MR;

d)
calculate new session level checksum and media level checksum as described in subclause 5.6.3; and

e)
forward the modified SDP offer as specified in 3GPP TS 24.229 [4].
5)
If none of the conditions in 1), 2), 3) and 4) applies, then the IMS-ALG or the B2BUA shall:

a) handle the SDP offer as an initial SDP offer according to clause 6 or clause 7; or

b) not apply the OMR procedures.
8.3.1.4
UA treating the media resource as an endpoint
A UA not acting as a B2BUA (e.g. a conference application treating the media resource as an endpoint) supporting and using option 2 in subclause 5.9 shall not apply OMR procedures when sending a subsequent SDP offer.
8.3.2
Procedures for the subsequent SDP answer

8.3.2.1
No local primary or secondary MR allocated by the IMS-ALG or by the AS acting as a B2BUA

When an IMS-ALG or an AS acting as an B2BUA receives a subsequent SDP answer as the result of an subsequent SDP offer generated according to subclauses 8.3.1.2 or 8.3.1.3 with no local primary or secondary MR, the IMS-ALG or the B2BUA supporting option 2 in subclause 5.9 shall perform the following steps.
1)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is the unspecified address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
there is a visited-realm or secondary-realm instance for the media line in the received SDP answer; and

c)
the IP realm on the outgoing side of the IMS-ALG or the B2BUA is different than in the visited-realm or secondary instance for the media-line;


then the IMS-ALG or the B2BUA shall:

a)
replace the connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid") if needed; and
b)
forward the (modified) SDP answer as specified in 3GPP TS 24.229 [4].
2)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is a valid IP address;

b)
there are no OMR attributes for the media line in the received SDP answer; and

c)
the IP realm on the incoming side of the IMS-ALG or the B2BUA is the same as the IP realm on the outgoing side;


then the IMS-ALG or the B2BUA shall:

a)
if an MR was allocated when the subsequent SDP offer was received as specified in subclause 8.3.1.3 but removed from the media path as described in step 2), release the MR for the media line using the IMS-ALG operations in subclause 6.3; and

b)
forward the received incoming SDP answer as the outgoing SDP answer as specified in 3GPP TS 24.229 [4].
3)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is the unspecified address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
there is a visited-realm or secondary-realm instance for the media line in the received SDP answer; and

c)
the IP realm on the outgoing side of the IMS-ALG is the same as in the visited-realm or secondary instance for the media-line;


then the IMS-ALG or the B2BUA shall:

a)
replace the connection address information for the media line in the SDP answer with the connection address information in the received visited-realm or secondary-realm instance;

b)
remove the visited-realm or secondary-realm instance from the media line; and

c)
forward the modified SDP answer as specified in 3GPP TS 24.229 [4].
4)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is a valid IP address;

b)
there are no OMR attributes for the media line in the received SDP answer; and

c)
the IP realm on the outgoing side of the IMS-ALG or the B2BUA is different than the incoming side of the IMS-ALG or the B2BUA;


then the IMS-ALG or the B2BUA shall:

a)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received initial SDP answer, replacing the connection-address and port information in the instance with the connection address and port information from the received subsequent SDP answer;

b)
replace the connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"); and

c)
forward the modified SDP answer as specified in 3GPP TS 24.229 [4].

8.3.2.2
Local primary or secondary MR are allocated by the IMS-ALG or AS acting as a B2BUA

When an IMS-ALG or an AS acting as an B2BUA receives a subsequent SDP answer as the result of an subsequent SDP offer generated according to subclauses 8.3.1.2 or 8.3.1.3 with a local primary or secondary MR controlled by the IMS-ALG or the B2BUA, the IMS-ALG or the B2BUA supporting option 2 in subclause 5.9 shall perform the following steps.
NOTE 1:
The subsequent SDP offer/answer transaction can include media characteristic changes (e.g. a codec change) as described in 3GPP 24.229 [4]. This subclause only focus on OMR specific actions and other actions due to media characteristic changes are not changed due to OMR unless specific mention in the subclause.

1)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is a valid IP address;
b)
OMR procedure are used on the outgoing side of the IMS-ALG or the B2BUA; and
c)
the SIP level signalling IP realm is the same as the media level IP realm on the outgoing side;


then the IMS-ALG or B2BUA shall:

a)
if needed, interact with the MR using the IMS-ALG or B2BUA procedures described in subclauses 6.3 or 7.4;

b)
update the connection address for the media line in the SDP answer with the connection address received from the MR; and

c)
forward the modified SDP answer according to 3GPP 24.229 [4].
2)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is an unspecified IP address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
OMR procedures are used on the outgoing side of the IMS-ALG or the B2BUA; and

c)
the SIP level signalling IP realm is the same as the media level IP realm on the outgoing side;


then the IMS-ALG or the B2BUA shall:

a)
if needed, interact with the MR using the IMS-ALG procedures in subclause 6.3 or 7.4;

b)
update the connection address for the media line in the outgoing SDP answer with the connection address received from the MR;

c)
remove the visited-realm or secondary realm instance from the media line; and

d)
forward the modified SDP answer as specified in 3GPP TS 24.229 [4].
3)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is an unspecified IP address (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid");

b)
OMR procedures are used on the outgoing side of the IMS-ALG or the B2BUA; and

c)
the SIP level signalling IP realm and the media level IP realm is different on the outgoing side;


then the IMS-ALG or B2BUA shall:

a)
replace the connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid") if needed;

b)
update the visited-realm or secondary-realm instance for the media line in the outgoing SDP answer with the connection information received from the TrGW; and
NOTE 2:
The handling of a codec change is done according to local policy and according to 3GPP 24.229 [4]. A codec change can result in that the IP address is changed e.g. if a transcoding device is inserted.

c)
forward the modified SDP answer as specified in 3GPP TS 24.229 [4].
4)
If all of the following conditions apply:

a)
the connection address for the media line in the received SDP answer is a valid IP address;

b)
there are no OMR attributes for the media line in the received SDP answer;

c)
OMR procedures are used on the outgoing side of the IMS-ALG or the B2BUA; and

d)
the SIP level signalling IP realm and the media level IP realm is different on the outgoing side;


then the IMS-ALG or the B2BUA shall:

a)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received initial SDP answer, replacing the connection-address and port information in the instance with the connection address and port information from the received SDP offer;

b)
replace the connection address information in the SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"); and
c)
forward the modified SDP answer as specified in 3GPP TS 24.229 [4].

8.3.2.4
UA treating the media resource as an endpoint
A UA not acting as a B2BUA (e.g. MGCF or a conference application treating the media resource as an endpoint) supporting option 2 in subclause 5.9 shall perform the following steps.
1)
If all of the following conditions apply:

a)
the subsequent SDP answer is the result of an subsequent SDP offer sent according to subclause 8.3.1.4; and
b)
the received subsequent SDP answer does not contain any OMR attributes for the media line;


then the UA shall interact with the MR using UA procedures specified in subclause 7.4.

2)
If the conditions in step 1) do not apply the UA shall apply the procedures in subclause 7.3.
------------------------------------------ 7th change -------------------------------------------

A.6
Loopback routeing via an intermediate network

A.6.1
General

This subclause provides an example on how OMR is used to find an optimal media path when loopback routeing is used and how to preserve signalling paths and media paths compatible with the existing CS charging model.

The example does not focus on the OMR algorithm as such instead the focus is on the selection and configuration of IP realm names. The example only describes the message flow using option 2 in subclause 5.9 on the originating side.

Figure A.6.1-1 shows the IP realm and IP configuration used in this example.
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Figure A.6.1-1: IP realm and IP address configurations.

A.6.2
Message flow

The user A at UE-A is roaming into a visited network V. The user A is a subscriber of operator H.

Preconditions in this example:

-
the user A is registered to the home IMS network H via the visited V and the IC network X; 
-
the IC network does not store any registration information.

-
P-CSCF-A and S-CSCF support loopback routeing;

-
IBCF-1, IBCF-2, IBCF-3, IBCF-4, IBCF-5, IC-1 and IC-2 supports OMR and all networks supports loopback routeing;

-
IBCF-1, IBCF-4 and IBCF-5 are instances in the same physical IBCF in the visited network V; 

-
IC-1 and IC-2 are instances in the same physical IC hub; 

-
IBCF-2 and IBCF-3 are instances in the same physical IBCF in the home network H; and

-
no B2BUA manipulating SDP is connected in the home network H.

Figure A.6.2-1 shows the message flow for the scenario.
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Figure A.6.2-1: Message flow for loopback routeing via an IC network.

NOTE 1:
For clarity, the SIP 100 (Trying) messages are not shown in the signalling flow.
The steps of the flow are as follows:

1.
INVITE request (UE-A to P-CSCF-A) - see example in table A.6.2-1.


The user A at the UE-A initiates a call. The UE-A sends an initial INVITE request to the P-CSCF-A according to 3GPP TS 24.229 [4].

Table A.6.2-1: INVITE request (UE-A to P-CSCF-A)

INVITE tel:+4687197378 SIP/2.0

Route: <sip:pcscf1.visitedV.net;lr>,<sip:scscf1.operatorH.net;lr>

Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos optional remote sendrecv




Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
2.
INVITE request (P-CSCF-A to IBCF-1) - see example in table A.6.2-2.


The P-CSCF-A receives the initial INVITE request and, since the user A is a roaming user, the P-CSCF-A adds the g.3gpp.trf feature-capability indicator in the Feature-Caps header field containing the address to the TRF.

The P-CSCF-A selects an IBCF (IBCF-1) to be the exit IBCF towards the home IMS network H of the user A and sends the INVITE request according to 3GPP TS 24.229 [4] to IBCF-1.

Table A.6.2-1: INVITE request (P-CSCF-A to IBCF-1)
INVITE tel:+4687197378 SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedV.net>"




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
3.
INVITE request (IBCF-1 to IC-1) - see example in table A.6.2-3.


When the IBCF-1 receives the initial INVITE request containing the "+g.3gpp.trf" header field parameter in a Feature-Caps header field, the IBCF-1 updates the SDP offer as follows:

-
the media parameters received from the TrGW are included in the SDP offer;

-
the IP address, port number and the IP realm Va.operatorV.net of the UE-A is included as the visited-realm 1 instance; and
-
the IP address, port number of the TrGW and the local IP realm Xa1.operatorX.net are included as the visited-realm 2 instance. To avoid unwanted optimal media paths being created the local IP realm Xa1.operatorX.net is selected as this is a local IP realm only known by the IBCF-1, IBCF-4 and IBCF-5.


The IBCF-1 selects to route the INVITE request via an IC network and sends the INVITE request according to 3GPP TS 24.229 [4] to the IC-1.

Table A.6.2-3: INVITE request (IBCF-1 to IC-1)

INVITE tel:+4687197378 SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedV.net>"




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 178.15.1.1

m=audio 62111 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=omr-m-cksum:(..) 

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
4.
INVITE request (IC-1 to IBCF-2) - see example in table A.6.2-4.


When the IC-1 receives the initial INVITE request and since the IC-1 according to local policy allows itself to be bypassed by media, the IC-1 updates the SDP offer as follows:

-
the media parameters of the IC-1 are included in the SDP offer; and

-
the IP address, port number of the IC-1 and the local IP realm Xa2.operatorX.net are included as the visited-realm 3 instance. To avoid unwanted optimal media paths being created the local IP realm Xa2.operatorX.net is selected as this is a local IP realm only known by the IC-1 and IC-2.


The IC-1 selects an entry IBCF of the home IMS network H and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-2.

Table A.6.2-4: INVITE request (IC-1 to IBCF-2)

INVITE SIP: tel:+4687197378; SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf="<sip:trf1.visitedV.net>"




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 179.14.1.1

m=audio 52211 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=omr-m-cksum:(..) 

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
5.
INVITE request (IBCF-2 to S-CSCF) - see example in table A.6.2-5.


When the IBCF-2 receives the initial INVITE request containing the "+g.3gpp.trf" header field parameter in a Feature-Caps header field, the IBCF-2 allow itself to be bypassed and updates the SDP offer as follows:

-
the media parameters of the TrGW are included in the SDP offer; and

-
the IP address, port number of the TrGW and the IP realm Ha.operatorH.net are included as the visited-realm 4 instance.


The IBCF-2 sends the INVITE request according to 3GPP TS 24.229 [4] to the S-CSCF.

Table A.6.2-5: INVITE request (IBCF-2 to S-CSCF)

INVITE tel:+4687197378 SIP/2.0

Route: <sip:scscf1.operatorH.net;lr>

Feature-Caps:+g.3gpp.trf ="<sip:trf1.visitedV.net>"




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 190.1.15.1

m=audio 16789 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.1 16789

a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
6.
INVITE request (S-CSCF to IBCF-3) - see example in table A.6.2-6.


When the S-CSCF receives the initial INVITE request the S-CSCF decides according to local policy that loopback routeing shall be used. 


The S-CSCF:

-
includes the TRF URI included in the "+g.3gpp.trf" header field parameter in the Route header field; and
-
includes in a Feature-Caps header field the feature tag +g.3gpp.loopback to indicate that loopback routeing is ongoing.

NOTE 2:
Number normalization and ENUM translation is deferred to the visited network.


The S-CSCF/BGCF selects an entry IBCF and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-3.

Table A.6.2-6: INVITE request (S-CSCF to IBCF-3)

INVITE tel:+4687197378 SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback



SIP headers according to 3GPP TS 24.229 [4]

Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 190.1.15.1

m=audio 16789 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.1 16789

a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
7.
INVITE request (IBCF-3 to IC-2) - see example in table A.6.2-7.


When the IBCF-3 receives the initial INVITE request containing the "+g.3gpp.loopback" header field parameter in a Feature-Caps header field, the IBCF-3 updates the SDP offer as follows:

-
the media parameters of the TrGW are included in the SDP offer; and

-
the IP address, port number of the TrGW and the local IP realm Xa4.operatorX.net are included as the visited-realm 5 instance. To avoid unwanted optimal media paths being created the local IP realm Xa4.operatorX.net is selected as this is a local IP realm only known by the IBCF-2 and IBCF-3.


The IBCF-3 selects to route the INVITE request via an IC network and sends the INVITE request according to 3GPP TS 24.229 [4] to the IC-2.

Table A.6.2-7: INVITE request (IBCF-3 to IC-2)

INVITE tel:+4687197378 SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 179.14.1.3

m=audio 34500 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=visited-realm:4 Ha.operatorH.net IN IP4 190.1.15.1 16789

a=visited-realm:5 Xa4.operatorX.net IN IP4 179.14.1.3 34500

a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
8.
INVITE request (IC-2 to IBCF-4) - see example in table A.6.2-8.


When the IC-2 receives the initial INVITE request the IC-2 detects that an optimal media path avoiding media to be sent through the home IMS network H is possible. The IC-2 updates the SDP offer as follows:

-
the IP address and port number included by IC-1 in visited-realm instance 3 are included in the SDP offer; and

-
the visited-realm instances 4 and 5 are removed from the media line so that the media path is no longer passing the home IMS network H. 


The IC-2 selects an entry IBCF in the visited network V and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-4.

Table A.6.2-8: INVITE request (IC-2 to IBCF-4)

INVITE tel:+4687197378 SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 179.14.1.1

m=audio 52211 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=visited-realm:2 Xa1.operatorX.net IN IP4 178.15.1.1 62111

a=visited-realm:3 Xa2.operatorX.net IN IP4 179.14.1.1 52211

a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
9.
INVITE request (IBCF-4 to TRF) - see example in table A.6.2-9.


When the IBCF-4 receives the initial INVITE request containing the "+g.3gpp.loopback" header field parameter in a Feature-Caps header field, the IBCF-4 searches for a possible optimal media path and detects that an optimal media path within the visited network is possible. The IBCF-4 updates the SDP offer as follows:

-
the IP address and port numbers in the visited-realm instance 1 is included in the SDP offer; and

-
the visited-realm instances 2 and 3 are removed from the media line so that the media path is no longer passing the IC network.


The IBCF-4 sends the INVITE request according to 3GPP TS 24.229 [4] to the TRF.

Table A.6.2-9: INVITE request (IBCF-4 to TRF)

INVITE tel:+4687197378 SIP/2.0

Route:<sip:trf1.visitedV.net;lr>

Feature-Caps:+g.3gpp.loopback




Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
10.
INVITE request (TRF to IBCF-5) - see example in table A.6.2-10.


When the TRF receives the initial INVITE request the TRF 
performs number normalization and ENUM translation and updates the Request-URI if necessary
.


The TRF selects an exit IBCF and sends the INVITE request according to 3GPP TS 24.229 [4] to the IBCF-5.

Table A.6.2-10: INVITE request (TRF to IBCF-5)

INVITE SIP:<sip:+46107197378@operatorY;user=phone> SIP/2.0





Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
11.
183 (Session Progress) response (IBCF-5 to TRF) - see example in table A.6.2-11.


When the IBCF-5 receives the initial INVITE request the IBCF-5 sends the INVITE request towards the terminating network. The INVITE request may or may not include OMR specific parameters based on the IBCF-5 local policy.


When the IBCF-5 receives an SDP answer in a 183 (Session Progress) response from the terminating network the IBCF-5:

-
includes its own IP address and port number received from the TrGW in the SDP answer.


The IBCF sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the TRF.

Table A.6.2-11: 183 (Session Progress) response (IBCF-5 to TRF)

SIP/2.0 183 Session Progress



Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 192.0.2.4


m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=conf





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
12.
183 (Session Progress) response (TRF to IBCF-4) - see example in table A.6.2-12.



The TRF sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the IBCF-4 without any OMR specific actions.

Table A.6.2-12: 183 (Session Progress) response (TRF to IBCF-4)

SIP/2.0 183 Session Progress


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 192.0.2.4


m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv
a=conf




a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
13-15.
183 (Session Progress) response (IBCF-4 to S-CSCF via IC-2 and IBCF-3) - see example in table A.6.2-13.


When the IBCF-4 receives the 183 (Session Progress) response the IBCF-4 updates the SDP answer as follows:

-
The c=IN IP4 192.0.2.4 is replaced with an invalid IPv4 address, i.e. c=IN IP4 0.0.0.0, since the IP realm on visited network side and the IC network side are not the same hence the received IP address is not valid on the IC side.


The IBCF-4 sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] towards the S-CSCF via the IC-2 and IBCF-3. Neither the IC-2 nor the IBCF-3 updates the SDP answer.

Table A.6.2-13: 183 (Session Progress) response (IBCF-4 to S-CSCF via IC-2 and IBCF-3)

SIP/2.0 183 Session Progress


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 0.0.0.0


m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=conf





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
16-18.
183 (Session Progress) response (S-CSCF to IBCF-1 via IBCF-2 and IC-1) - see example in table A.6.2-16.


The S-CCSCF sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the IBCF-1. Neither the IBCF-2 nor IC-1 updates the SDP answer.
Table A.6.2-16: 183 (Session Progress) response (S-CSCF to IBCF-1 via IBCF-2 and IC-1)

SIP/2.0 183 Session Progress


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 0.0.0.0


m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=conf





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
19.
183 (Session Progress) response (IBCF-1 to P-CSCF-A) - see example in table A.6.2-19.


When the IBCF-1 receives the 183 (Session Progress) response the IBCF-1 updates the SDP answer.


The IBCF-1:

-
replaces the received invalid IPv4 address with the IP address received in the visited-realm instance 1; and

-
removes all OMR specific attributes from the media line since the SDP offer from P-CSCF-A did not contain any OMR specific attributes.


The IBCF-1 sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the P-CSCF-A. 

Table A.6.2-19: 183 (Session Progress) response (IBCF-1 to P-CSCF-A)

SIP/2.0 183 Session Progress


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 192.0.2.4


m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv
a=conf




Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
20.
183 (Session Progress) response (P-CSCF-A to UE-A) - see example in table A.6.2-20.


When the P-CSCF-A receives the 183 (Session Progress) response the P-CSCF authorizes the resources;


The P-CSCF-A sends the 183 (Session Progress) response according to 3GPP TS 24.229 [4] to the UE-A.

Table A.6.2-20: 183 (Session Progress) response (P-CSCF-A to the UE-A)

SIP/2.0 183 Session Progress


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 192.0.2.4


m=audio 16511 RTP/AVP 97 98

a=curr:qos local none

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=conf





Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
21.
PRACK request (UE-A and IBCF-5 via all intermediate nodes) and SIP 200 (OK) response to the SIP PRACK request (IBCF-5 and UE-A via all intermediate nodes).

The UE-A sends a PRACK request to the IBCF-5 according to 3GPP TS 24.229 [4] without any OMR specific actions.


The IBCF-5 acknowledges the PRACK request by means of the 200 (OK) response to the PRACK request without any OMR specific actions.

22-23.
UPDATE request (UE-A to IBCF-1 via P-CSCF-A) see example in table A.6.2-22.

When resources are reserved and since the remote UE requested confirmation by means of the a=conf SDP attribute in the 183 (Session Progress) response when resources are reserved, the UE-A sends an UPDATE request with an subsequent SDP offer according to 3GPP TS 24.229 [4].


The P-CSCF-A forwards the UPDATE request to the IBCF-1 without any OMR specific action as specified in 3GPP TS 24.229 [4].

Table A.6.2-22: UPDATE request (UE-A to IBCF-1 via P-CSCF-A)

UPDATE SIP:UE-B@visitedB.net SIP/2.0

Content-Type: application/sdp

Content-Length: (…)

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local sendrecv

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos optional remote sendrecv

Other SIP header fields and SDP according to 3GPP TS 24.229 [4].

24-29.
UPDATE request (IBCF-1 to IBCF-4 via all intermediate nodes) - see example in table A.6.2-24.


When the IBCF-1 receives the UPDATE request with the subsequent SDP offer, since the IBCF-1 uses option 2 in subclause 5.9, no local primary or secondary MR exists, there are no OMR attributes for the media line in the received SDP offer and the IP realm on the incoming side of the IBCF-1 is different than on the IC-1 side of the IBCF-1, the IBCF-1:

-
copies into the media line of the SDP offer the visited-realm instance from the media line of the received initial SDP answer in the 183 (Session Progress) response, replacing the connection-address and port information in the instance with the connection address and port information from the received subsequent SDP offer;

-
replaces the connection address information in the subsequent SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent, i.e. c=IN IP4 0.0.0.0; and

-
calculates checksums according to subclause 5.6.3 and adds the omr-s-cksum and the omr-m-cksum attributes to the media line.


The IBCF-1 forwards the UPDATE request with the modified subsequent SDP offer as specified in 3GPP TS 24.229 [4] to the IC-1.


All the intermediate nodes, since the connection address for the media line in the received SDP offer is the unspecified address, there is one visited-realm and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and the omr-m-cksum attributes) and the IP realm on the outgoing side of the node is different than the realm in the visited-realm, forwards the UPDATE request towards the IBCF-4 without modifying the subsequent SDP offer as specified in 3GPP TS 24.229 [4].
Table A.6.2-24: UPDATE request (IBCF-1 to IBCF-4 via all intermediate nodes)

UPDATE sip:UE-B@visitedB.net SIP/2.0

Content-Type: application/sdp

Content-Length: (…)

c=IN IP4 0.0.0.0

m=audio 62111 RTP/AVP 96 97

a=curr:qos local sendrecv

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.1 49170

a=omr-m-cksum:(..) 

a=omr-s-cksum:0

Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
30-31.
UPDATE request (IBCF-4 to IBCF-5 via TRF) - see example in table A.6.2-30.


When the IBCF-4 receives the UPDATE request with the subsequent SDP offer, the IBCF-4 uses option 2 in subclause 5.9 and since the IBCF-4 has no MR allocated, the connection address for the media line in the received SDP offer is the unspecified address i.e. c=IN IP4 0.0.0.0, there is one visited-realm and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and the omr-m-cksum attributes) in the received SDP offer and the IP realm on the TRF side of the IBCF-4 is the same as realm in the visited-realm instance, the IBCF-4:

-
replaces the connection address information for the media line in the SDP offer with the connection address information in the received visited-realm instance; and

-
removes all OMR specific attributes from the media line.


The IBCF-4 forwards the UPDATE request with the modified SDP offer to the TRF as specified in 3GPP TS 24.229 [4].


The TRF forwards the UPDATE request towards the IBCF-5 without any specific OMR action as specified in 3GPP TS 24.229 [4].

Table A.6.2-30: UPDATE request (IBCF-4 to IBCF-5 via TRF)

UPDATE SIP:UE-B@visitedB.net SIP/2.0

Content-Type: application/sdp

Content-Length: (…)

c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 96 97

a=curr:qos local sendrecv

a=curr:qos remote none

a=des:qos mandatory local sendrecv

a=des:qos optional remote sendrecv

Other SIP header fields and SDP according to 3GPP TS 24.229 [4].

32-33.
200 (OK) response to UPDATE request (IBCF-5 to IBCF-4 via TRF) - see example in table A.6.2-32.


When the 200 (OK) response to the UPDATE request with a subsequent SDP answer is received from the remote network and since the IBCF-5 has a MR allocated, is using option 2 in subclause 5.9 and the connection address for the media line in the received SDP answer is a valid IP address and the SIP level signalling IP realm is the same as the media level IP realm on the TRF side of the IBCF-5, the IBCF-5:

-
updates the connection address for the media line in the SDP answer with the connection address received from the MR; and

-
does not include any OMR specific SDP attributes in the modified SDP answer.


Forwards the 200 (OK) response to the UPDATE request with the modified SDP answer to the TRF as specified in 3GPP TS 24.229 [4].


The TRF forwards the 200 (OK) response to the UPDATE request without any OMR specific action as specified in 3GPP TS 24.229 [4].

Table A.6.2-32: 200 (OK) response to UPDATE request (IBCF-5 to IBCF-4 via TRF)

SIP/2.0 200 OK

Content-Type: application/sdp

Content-Length: (…)

c=IN IP4 192.0.2.4

m=audio 16511 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

Other SIP header fields and SDP according to 3GPP TS 24.229 [4].

34-39.
200 (OK) response to UPDATE request (IBCF-4 to IBCF-1 via all intermediate nodes) - see example in table A.6.2-34.


When the IBCF-4 receives the 200 (OK) response to the UPDATE request and since IBCF-4 does not have any MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received subsequent SDP answer is a valid IP address, there are no OMR attributes for the media line in the received SDP answer and the IP realm on the incoming side of the IBCF-4 is different from the IC-2 side, the IBCF-1:

-
copies into the media line the visited-realm instance from the media line of the initial SDP answer in the 183 (Session Progress) response, replacing the connection-address and port information in the instance with the connection address and port information from the received subsequent SDP answer; and

-
replace the connection address information in the SDP answer with the unspecified address of the IC network into which the SDP answer will be sent i.e. c=IN IP4 0.0.0.0.


The IBCF-4 forwards the 200 (OK) response to the UPDATE request with the modified SDP answer to IC-2 as specified in 3GPP TS 24.229 [4].


Since all the intermediate nodes have no local MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received SDP answer is the unspecified address and there is never a match between the IP realm on the outgoing side of the node and the realm in the visited-realm instance, forwards the 200 (OK) response to the UPDATE request towards IBCF-1 as specified in 3GPP TS 24.229 [4].
Table A.6.2-34: 200 (OK) response to UPDATE request (IBCF-4 to IBCF-1 via all intermediate nodes)

SIP/2.0 200 OK

Content-Type: application/sdp

Content-Length: (…)

c=IN IP4 0.0.0.0

m=audio 16511 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511

Other SIP header fields and SDP according to 3GPP TS 24.229 [4].

40-41.
200 (OK) response to UPDATE request (IBCF-1 to UE-A via P-CSCF-A) - see example in table A.6.2-40.


When the IBCF-1 receives the 200 (OK) response to the UPDATE request with the subsequent SDP answer and since the IBCF-1 is using option 2 in subclause 5.9, the connection address for the media line in the received SDP answer is the unspecified address i.e. c=IN IP4 0.0.0.0, there is a visited-realm instance for the media line in the received SDP answer and the IP realm on the P-CSCF-A side of the IBCF-1 is the same as in the visited-realm instance for the media-line, the IBCF-1:

-
replaces the connection address information for the media line in the SDP answer with the connection address information in the received visited-realm instance; and

-
removes the visited-realm instance from the media line.

-
The IBCF-1 forwards the 200 (OK) response to the UPDATE request with the modified SDP answer to the P-CSCF-A as specified in 3GPP TS 24.229 [4].


The P-CSCF-A forwards the 200 (OK) response to the UPDATE request to the UE-A without any OMR specific action as specified in 3GPP TS 24.229 [4].

Table A.6.2-40: 200 (OK) response to UPDATE request (IBCF-1 to UE-A via P-CSCF-A)

SIP/2.0 200 OK

Content-Type: application/sdp

Content-Length: (…)

c=IN IP4 192.0.2.4

m=audio 16511 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv

Other SIP header fields and SDP according to 3GPP TS 24.229 [4].

42.
180 (Ringing) response (IBCF-5 to UE-A via all intermediate nodes).


The IBCF-5 receives a 180 (Ringing) response to the initial INVITE request. The response contains no SDP and is forwarded to the UE-A via all intermediate nodes without any OMR specific action.

43.
The remote UE accepts the call.


The IBCF-5 receives a 200 (OK) response to the initial INVITE request. The response contains no SDP and is forwarded via all intermediate nodes to the UE-A without any OMR specific action.


The UE-A acknowledge the response by sending the ACK request. The ACK request is forwarded to IBCF-5 via all intermediate nodes without any OMR specific action.
44-45.
re-INVITE request (IBCF-5 to IBCF-4 via TRF) - see example in table A.6.2-44.





 
The remote UE puts the call on hold and a re-INVITE request with a subsequent SDP offer is received in the IBCF-5. Since IBCF-5 has a MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received SDP offer is a valid IP address and the SIP level signalling IP realm is the same as the media level IP realm on the TRF side of the IBCF-5, the IBCF-5:

-
keeps the MR allocated;

-
updates the connection address for the media line in the SDP offer with the connection address received from the MR; and

-
does not include any OMR specific SDP attributes in the modified SDP offer.


The IBCF-5 forwards the re-INVITE request with the modified SDP offer to TRF as specified in 3GPP TS 24.229 [4].

The TRF forwards the re-INVITE request to the IBCF-4 as specified in 3GPP TS 24.229 [4] without any OMR specific actions.
Table A.6.2-44: re-INVITE request (IBCF-5 to IBCF-4 via TRF)

INVITE <sip:192.0.2.1 SIP/2.0


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 192.0.2.4


m=audio 16511 RTP/AVP 97 98
a=sendonly
a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv








Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
46-51. re-INVITE request (IBCF-4 to IBCF-1 via all intermediate nodes) - see example in table A.6.2-46.





When the IBCF-4 receives the re-INVITE request with a subsequent SDP offer and since IBCF-4 does not have a MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received SDP offer is a valid IP address, there are no OMR attributes for the media line in the received SDP offer, the IP realm on the TRF side of the IBCF-4 is different than on the IC-2 side of the IBCF-4, the IBCF-4:

-
copies into the media line of the SDP offer the visited-realm instance from the media line of the initial SDP answer in the 183 (session Progress) response, replacing the connection-address and port information in the instance with the connection address and port information from the received SDP offer;

-
replace the connection address information in the SDP offer with the unspecified address of the appropriate type for the network into which the SDP offer will be sent i.e. c=IN IP4 0.0.0.0; and

-
calculate checksums according to subclause 5.6.3 and add the omr-s-cksum and omr-m-cksum attributes to the media line.


The IBCF-4 sends the re-INVITE request with the modified SDP offer to the IC-2 as specified in 3GPP TS 24.229 [4].


The intermediate nodes forwards the re-INVITE request and none of the intermediate nodes modifies the SDP offer since they have no MR allocated, are using option 2 in subclause 5.9, the connection address for the media line in the received SDP offer is the unspecified address and there is never a match between the IP realm on the outgoing side of the node and the realm in the visited-realm instance.
Table A.6.2-46: re-INVITE request (IBCF-4 to IBCF-1 via all intermediate nodes)

INVITE <sip:192.0.2.1> SIP/2.0


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 0.0.0.0

m=audio 62987 RTP/AVP 97 98
a=sendonly
a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





a=visited-realm:1 Va.operatorV.net IN IP4 192.0.2.4 16511


a=omr-m-cksum:(..)

a=omr-s-cksum:0
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
























































































































52-53.
re-INVITE request (IBCF-1 to UE-A via P-CSCF-A) - see example in table A.6.2-31.




 
When IBCF-1 receives the re-INVITE request and since the IBCF-1 has no MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received SDP offer is the unspecified address i.e. c=IN IP4 0.0.0.0, there is one visited-realm instance and no other OMR specific attributes for the media line (with the exception of the omr-s-cksum and the omr-m-cksum attributes) in the received SDP offer; and the IP realm on the P-CSCF-A side of the IBCF-1 is the same as the realm in the visited-realm instance for the media-line, the IBCF-1:

-
replaces the connection address information for the media line in the SDP offer with the connection address information in the received visited-realm instance; and

-
removes all OMR specific attributes.


The IBCF-1 forwards the re-INVITE request with the modified SDP offer towards the UE-A as specified in 3GPP TS 24.229 [4].


The P-CSCF forwards the re-INVITE request to the UE-A as specified in 3GPP TS 24.229 [4] without any OMR specific actions.
Table A.6.2-52: re-INVITE request (IBCF-1 to UE-A via P-CSCF-A)
UPDATE SIP: <sip:192.0.2.1> SIP/2.0


Content-Type: application/sdp

Content-Length: (…)




c=IN IP4 192.0.2.4


m=audio 16511 RTP/AVP 97 98
a=sendonly








Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
54-55.
200 (OK) response to re-INVITE request (UE-A to IBCF-1 via P-CSCF-A) - see example in table A.6.2-54.


The UE-A sends the 200 (OK) response to the re-INVITE request with a subsequent SDP answer as specified in 3GPP TS 24.229 [4] to the IBCF-1 via the P-CSCF-A.

The P-CSCF-A forwards the 200 (OK) response as specified in 3GPP TS 24.229 [4] without any OMR specific actions.

Table A.6.2-54: 200 (OK) response to re-INVITE request (UE-A to IBCF-1 via P-CSCF-A)
SIP/2.0 200 OK


Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 97 98
a=recvonly
a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
56-61. 200 (OK) response to re-INVITE request (IBCF-1 to IBCF-4 via all intermediate nodes) - see example in table A.6.2-56.





The IBCF-1 receives the 200 (OK) response to the re-INVITE request and since the IBCF-1 has no MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received SDP answer is a valid IP address, there are no OMR attributes for the media line in the received SDP answer, the IP realm on the P-CSCF-A side of the IBCF-1 is different than the IP realm on the IC-1 side, the IBCF-1:

-
copies into the media line of the SDP answer the visited-realm instance from the media line of the initial SDP answer in the 183 (Session Progress) response , replaces the connection-address and port information in the instance with the connection address and port information from the received subsequent SDP answer; and

-
replaces the connection address information in the SDP answer with the unspecified address of the IC-1 network i.e. c=IN IP4 0.0.0.0.


The IBCF-1 forwards the 200 (OK) to the re-INVITE request with the modified SDP answer as specified in 3GPP TS 24.229 [4].


The intermediate nodes forwards the 200 (OK) to the re-INVITE request without modifying the SDP answer since the connection address for the media line in the received SDP answer is the unspecified address i.e. c=IN IP4 0.0.0.0, there is a visited-realm instance for the media line in the received SDP answer and there is never a match between the IP realm on the outgoing side of the node and the realm in the visited-realm instance.
Table A.6.2-56-61: 200 (OK) response to re-INVITE request (IBCF-1 to IBCF-4 via all intermediate nodes)
SIP/2.0 200 OK


Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 0.0.0.0

m=audio 49170 RTP/AVP 97 98

a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv

a=des:qos none remote sendrecv





visited-realm:1 Va IN IP4 192.0.2.1 49170
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
62-63. 200 (OK) response to re-INVITE request (IBCF-4 to IBCF-5 via TRF) see example in table A.6.2-62.



The IBCF-4 receives the 200 (OK) response to the re-INVITE request with a subsequent SDP answer and since the IBCF-4 has no MR allocated, is using option 2 in subclause 5.9, the connection address for the media line in the received SDP answer is the unspecified address i.e. c=IN IP4 0.0.0.0, there is a visited-realm instance for the media line in the received SDP answer and the IP realm on the outgoing side of the IBCF-4 is the same as in the visited-realm instance, the IBCF 4:

-
replaces the connection address information for the media line in the SDP answer with the connection address information in the received visited-realm instance; and

-
removes the visited-realm instance from the media line.


The IBCF-4 forwards the 200 (OK) response to the re-INVITE request with the modified SDP answer to the TRF as specified in 3GPP TS 24.229 [4].


The TRF forwards the 200 (OK) response to the re-INVITE request to the IBCF-5 without any OMR specific actions.
Table A.6.2-62: 200 (OK) response to re-INVITE request (IBCF-4 to IBCF-5 via TRF)
SIP/2.0 200 OK


Content-Type: application/sdp

Content-Length: (…)





c=IN IP4 192.0.2.1

m=audio 49170 RTP/AVP 97 98
a=recvonly
a=curr:qos local sendrecv

a=curr:qos remote sendrecv

a=des:qos mandatory local sendrecv






visited-realm:1 Va IN IP4 192.0.2.1 49170
Other SIP header fields and SDP according to 3GPP TS 24.229 [4].
64.
ACK request (UE-A and IBCF-5 via all intermediate nodes).


The ACK request is sent according to 3GPP TS 24.229 [4] between the UE-A and IBCF-5 as specified in 3GPP TS 24.229 [4]. 
------------------------------------------- End changes ----------------------------------------
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